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1. Exploration of the binding of
hydroxocobalamin with sulfur
containing compounds

Patrick Nga, Dennis Lovettb, Maria Castanedac,
Crystal Perezd, Joseph Maddrye and Vikhyat Bebartaf

aBrooke Army Medical Center; bUnited States Air Force 59th
Medical Wing, Clinical Investigations & Research Support; cUnited
States Air Force 59th Medical Wing, Science & Technology;
dUnited States Army Institute of Surgical Research; eUnited States
Air Force En route Care Research Center, USAISR, 59th MDW/ST;
fUniversity of Colorado Denver

Background: Hydrogen sulfide and methanethiol are toxic chem-
icals recognized by the US Environmental Protection Agency,
Occupational Health and Safety Administration, Department of
Defense, and the Department of Homeland Security. Currently,
there is no FDA approved antidote for the treatment of hydro-
gen sulfide and methanethiol. Previous studies have explored
the use of cobalt containing compounds, hydroxocobalamin and
cobinamide. There are several proposed mechanisms of action of
cobalt containing compounds for treatment of hydrogen sulfide
and methanethiol toxicity. One proposed mechanism of action
mirrors that of the treatment of cyanide toxicity with these com-
pounds in that the potential antidote is thought to complex with
hydrogen sulfide and methanethiol, or one of its metabolites, dir-
ectly. Elucidating the mechanism of action will complement
in vivo studies testing the efficacy of these compounds for
potential use as countermeasures for certain toxins. To assess the
mechanism of action, we designed an in vitro study.
Methods: Hydroxocobalamin (HOC): In a 250mL Erlenmeyer flask
equipped with a stir bar, 100 milligrams of hydroxocobalamin
was dissolved in 200mL of water. Dilute sodium hydroxide was
added to the solution, to adjust to physiologic pH (7.0-7.5). To
this solution, an equimolar amount of either sodium hydrogen
sulfide (SHS) or sodium thiomethoxide (STM) was added under a
fume hood, placed on a stir plate and mixed. At 30minutes, a
sample was taken from the solution and analyzed via LC/MS to
detect if sulfur complexed with hydroxocobalamin and if so, in
what molar ratio. Aquohydroxycobinamide (AHC): In a 20mL scin-
tillation, vial equipped with a stir bar, 70-100 milligrams of aquo-
hydroxycobinamide was dissolved in 5mL of water. To this
solution, a solution containing a precise amount of either SHS or
STM was added under a fume hood. The volume of the solution
addition was determined to afford the addition of a full equiva-
lent of thiol over 30minutes. The system was placed on a stir
plate and mixed. At 10-minute intervals, a sample was taken
from the solution and analyzed via LC/MS to detect if the sulfur
complexed with aquohydroxycobinamide and if so, in what
molar ratio.
Results: Reaction with a single equivalent of SHS consumed
50.9% of HOC after 30minutes. Analysis at 330minutes showed
no significant further reaction occurred (13.092 mg/mL to 12.952

mg/mL). This seems to indicate that HOC is capable of reacting
with two equivalents of SHS. The reaction of a single equivalent
of SHS resulted in 44.0% consumption of AHC. Addition of a
second equivalent of SHS consumed 89.0% of the starting AHC.
The reaction of AHC with one equivalent of STM resulted in area
count of AHC decreasing by 39.8% after 30minutes. Addition of
a second equivalent of STM consumed 57.7% of the start-
ing AHC.
Conclusions: The intent of this experiment was to establish that
thiols react with the cobalt complexed inside a porphyrin ring,
such as hydroxocobalamin or aquohydroxycobinamide, and the
stoichiometry of the reaction. In the case of HOC, only the reac-
tion with equimolar SHS gave a clear indication that a reaction
had occurred and only one-half of the HOC had been converted.
The reactions using AHC and either SHS or STM proceeded to
40-44% conversion.
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2. Glycolic acid exacerbates analytical
performance of lactate assay

Mahesheema Alia,b and Darcy Rohra

aThe MetroHealth System; bCase Western Reserve University
School of Medicine

Background: The diagnosis of ethylene glycol poisoning can be
challenging due to the limited availability of routine testing. The
toxic metabolite of ethylene glycol (glycolic acid) is known to
falsely elevate lactate levels. Several published reports have dem-
onstrated the effect of glycolic acid on lactate assays on different
platforms used in clinical labs. The knowledge gap of the con-
centrations of glycolic acid that results in significant interference
with these platforms is not well studied. A difference in the
measured lactate on two platforms, or lactate gap, has been sug-
gested as another screening modality to expedite treatment in
case of Eg poisoning. Earlier studies have shown a significant
amount of lactate gap between the platforms used in institu-
tions. However, the concentration at which the lactate gap is sig-
nificant between Radiometer ABL 800, Beckman AU 480, Roche
Cobas c502, and i-STAT platforms was unknown. The principles
and enzymes used by the platforms are spectrophotometry using
a lactate dehydrogenase (LDH) method (Radiometer ABL 800);
photometrically using lactate oxidase and peroxidase method
(Beckman AU480); colorimetrically using specific enzyme lactate
oxidase and peroxidase (Roche Cobas c502); amperometrically
using lactate oxidase immobilized on a biosensor (Abbott i-
STAT). Herein, the purpose of this study was to evaluate the
dose-response effect of glycolic acid on lactate assay platforms in
the clinical labs. A secondary objective was to determine if the
sufficient lactate gap might be a useful tool for evaluating pos-
sible ethylene glycol poisoning.
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Methods: This study has been reviewed by the Institutional
Review Board (IRB) and it has been determined that it is exempt
from IRB review. Herein, we tested the effect of different concen-
trations of glycolic acid (0.01-46mM) on the lactate assay by
using central lab and the point of care (POCT) analyzers
Radiometer ABL 800, Beckman AU480, Roche Cobas c502, Abbott
i-STAT. Furthermore, we compared the significant bias in the
samples in the spiked versus unspiked serum samples on all the
quantitative platforms.
Results: Measurement of lactate with increasing concentrations
of glycolic acid on Beckmann AU480 did not show any significant
bias. However, Radiometer ABL 800, Roche Cobas c 502, and i-
STAT platforms resulted in false-positive lactate results. Glycolic
acid at a concentration of 0.007-0.03mM (0.55-2.2 ug/mL)
resulted in <10% bias on all the four platforms. Glycolic acid
concentration �0.06mM (4.4ug/mL) resulted in >10% positive
bias on Radiometer ABL 800 and concentration �0.12mM
(8.8ug/mL) resulted in >10% positive bias on both Abbott I-stat
and Roche Cobas 502. Also, it is noteworthy that at concentra-
tions �0.06mM, we see a much-pronounced lactate gap between
ABL 800 and both Roche Cobas c 502 & i-STAT. Further, the lac-
tate gap between i-STAT and Roche Cobas 502 increases at con-
centration �0.46Mm(35ug/mL).
Conclusion: Our data in entirety suggest that minute concentra-
tions of glycolic acid resulted in significant bias which could
result in misdiagnosis. Our results demonstrate a positive bias
from glycolic acid that becomes more pronounced at increasing
glycolate concentration and would result in an increasing lactate
gap between platforms. Falsely elevated lactate levels could
result in misdiagnosis if the clinicians are unaware of interfer-
ence.
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3. The diagnostic value of D-dimer in
australian snake envenoming (ASP-29)

Geoffrey Isbister

Clinical Toxicology Research Group, University of Newcastle

Objective: The early identification of snakebite patients with sys-
temic envenoming is essential for early antivenom treatment,
including early detection of venom induced consumption coagul-
opathy (VICC). We investigated the diagnostic accuracy of D-
dimer for detection of VICC and complications.
Methods: We reviewed all patients from the prospective
Australian Snakebite Project (ASP;2005-2018), in which a quantita-
tive D-dimer was measured. Bite time, clinical effects and labora-
tory investigations were extracted. Cases were classified as non-
envenomed snakebites (normal controls), envenomed without
VICC, envenomed with VICC and VICC with thrombotic microan-
giopathy or acute kidney injury based on defined clinical and
laboratory criteria. The predictive performance of a quantitative
D-dimer in diagnosing envenoming, with and without VICC was
tested using area under the receiver-operating-characteristic
curve (ROC-AUC).
Results: There were 1316 snakebites: 761 envenomed patients,
562 with VICC and 199 with envenoming but no VICC. 1029
patients had a D-dimer available within 6h post-bite. Plots of the
median D-Dimer versus time showed that 95% of patients with
VICC had a D-Dimer >4mg/L by 4h post-bite and 95% of non-
envenomed patients had a D-dimer <2mg/L during the first 6h
post-bite. A D-dimer within 6h post-bite predicted VICC with an
AUC-ROC, 0.96 (95%CI:0.94-0.97), and a cut-point of 1.5mg/L
gives a sensitivity of 89% and specificity of 98%. In patients with
normal coagulation studies, a D-dimer within 6h post-bite

predicted VICC with an AUC-ROC, 0.98 (95%CI:0.96-1.00;cut-point
1.4mg/L: sensitivity 89%, specificity 98%). All patients with throm-
botic microangiopathy or acute kidney injury had a D-Dimer
>4mg/L after 3h, except two patients who only had a D-dimer
within 2h.
Conclusion: Our study supports an early quantitative D-Dimer
for diagnosis of VICC in snakebite patients, optimally 2-4h for it
to be diagnostic and sufficiently early for antivenom administra-
tion within 6h. A D-dimer <4mg/L at 6h excluded snake-bite
associated thrombotic microangiopathy and acute kidney injury,
complications of VICC.

geoff.isbister@gmail.com

4. Characterization of F(ab’)2 and Fab
crotalidae antivenom single and
combination therapy 2018-2020:
retrospective analysis of the North
American Snakebite Registry

Christopher Pitottia, Sabrina Kaplanb, Anne-Michelle
Ruhac,d, Brian Wolke and Christopher Hoytef, on
behalf of the North American Snakebite Study
Group
aRMPDS; bDenver Health Emergency Medicine; cToxIC North
American Snakebite Study Group; dBanner University Medical
Center Phoenix; eDepartment of Emergency Medicine, Loma Linda
University, CA, USA; fRocky Mountain Poison and Drug Safety

Background: Equine F(ab’)2 crotalidae antivenom became avail-
able in the United States in late 2018. Previous studies have eval-
uated this F(ab’)2 therapy in comparison to ovine Fab crotalidae
antivenom as single agents, but the utilization of combination
antivenom therapy is not well described. This study investigates
the utilization and effectiveness of this combination of antive-
noms for rattlesnake envenomation in comparison to single
agent therapy.
Methods: Hospital visits for identified rattlesnake envenomations
with complete data were extracted from the 2018-2020
Toxicology Investigators Consortium North American Snake Bite
Registry. Data were divided into four therapy groups: Fab-only,
F(ab’)2-only, Fab-first, and F(ab’)2-first. Descriptive statistics were
utilized, and comparisons performed with chi-squared, t-test or
Wilcoxon tests when appropriate. Dosing equivalents (DE) are
recorded as a 10:5 vial correction for F(ab’)2 and Fab antivenoms.
Results: The registry contained 279 patients given antivenom.
Fab-only therapy occurred in 100%, 43.6%, and 27.5% of cases in
2018, 2019, and 2020, respectively. Only 4 states utilized F(ab’)2
(AZ, NM, CO, CA). Combination therapy accounted for 30.9% and
32.5% of 2019 and 2020 cases. Only 6 cases of F(ab’)2-first com-
bination therapy were identified and 3 had early adverse reac-
tions. 159 Fab-only, 60 F(ab’)2-only, and 54 Fab-first cases were
identified with median (IQR) durations of antivenom therapy 14.5
(0-26), 6.9 (0-17.3), and 16.1 (8.7-23.1) hours, respectively. The
duration of F(ab’)2-only therapy was significantly shorter than
either Fab-first (p< 0.01) or Fab-only (p< 0.03) with 38 patients
getting maintenance dosing in the Fab-only group.
Hospitalization was less than 48hours in 69.9% of patients but
this was not significantly different between groups. Signs of
post-hospitalization serum sickness occurred in 3.2% of Fab-only,
6.7% F(ab’)2-only, and were not recorded in Fab-first. Post-hospi-
talization antivenom was given in 5 cases, all in the Fab-only
group. Rehospitalization occurred in 3.1% of Fab-only, 3.3% of
F(ab’)2-only, and 7.4% of Fab-first. Median DE (IQR) required for
initial hospitalization were 2.4 (1.2-3.6) Fab-only, 1.8 (1-2.5)
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F(ab’)2-only, 2.8 (2.2-3.8) Fab-first. Adverse reactions occurred in
13.0% of Fab-first cases vs 2.5% of Fab-only and 3.33% F(ab’)2
only (p< 0.01). Outside hospital transfers were reported in 72.2%
of the Fab-first group vs 37.7% Fab-only (p< 0.01), and 61.7%
F(ab’)2-only. Late thrombocytopenia (platelets <120 K/mm3) was
recorded in 22% of Fab-only vs 3.3% of F(ab’)2-only (p< 0.001)
and 9.3% of Fab-first (p< 0.05). Late coagulopathy (prothrombin
time >15 sec) and hypofibrinogenemia (fibrinogen <170mg/dL))
were present more frequently in Fab-only therapy than both
other groups.
Conclusion: In the 2018-2020 North American Snake Bite
Registry combination therapy with F(ab’)2 and Fab was more
likely associated with early adverse events and outside hospital
transfers though characterization was limited by the rarity of
F(ab’)2-first therapy. F(ab’)2-only therapy was associated with
fewer dose equivalents, and shorter duration of antivenom ther-
apy. No significant differences were detected in the rate of hospi-
talization under 48hours. Fab-only therapy was more closely
associated with antivenom required at follow up, late thrombo-
cytopenia, coagulopathy, and hypofibrinogenemia.

cpitotti@gmail.com

5. In vitro analysis of N-acetylcysteine
(NAC) interference with the
international normalized ratio (INR)

Faisal Minhaja, James Leonarda, Hyunuk Seungb,
Wendy Klein-Schwartza, Bruce Andersona and
Joshua Kinga

aMaryland Poison Center, University of Maryland School of
Pharmacy; bUniversity of Maryland School of Pharmacy

Background: Previous literature suggests a laboratory interfer-
ence of n-acetylcysteine (NAC) with prothrombin time (PT) and
the international normalized ratio (INR). Early publications
focused on this interaction in the setting of an acetaminophen
overdose and evaluated the INR of patients receiving intravenous
NAC. However, there is limited literature describing the concen-
tration-effect relationship of NAC to INR measurement in the
absence of acetaminophen-induced hepatotoxicity at therapeutic
NAC concentrations. The purpose of the study is to quantify the
degree of interference of NAC on INR values at therapeutic con-
centrations correlating to each infusion of the regimen (ex. bag
1: 550mcg/mL, bag 2: 200mcg/mL, bag 3: 35mcg/mL, double
bag 3: 70mcg/mL) and at supratherapeutic concentrations
in vitro.
Methods: Blood samples were obtained from 11 volunteer sub-
jects. Each blood sample was transferred into vials containing
0.3mL buffered sodium citrate 3.2% and spiked with various con-
centrations of NAC for final concentrations of 0, 35, 70, 200, 550,
1000, 2000, and 4000mcg/mL. The samples were centrifuged
and tested to determine PT and INR on two separate machines:
Siemens CS-2500 and Stago SN1114559. We would require a
sample size of 6 to achieve a power of 80% and a level of signifi-
cance of 1.7% (two-sided), for detecting a mean difference of 0.4
between pairs, assuming the standard deviation of the differen-
ces to be 0.2. Differences between INRs at varying concentrations
were determined by a one-way ANOVA with multiple compari-
sons. Analyses were performed using GraphPad Prism 9.0.0.
Results: Participants included 11 healthy subjects: 8 males, 3
females, median age 30 years (range 25–58). Mean and standard
deviation INR for the control samples were 1.10±0.09 for
Siemens and 1.00 ± 0.07 for Stago analyzers. There was no clinic-
ally significant difference noted for any of the therapeutic con-
centrations (35, 70, 200, or 550mcg/mL). The largest INR increase

seen was in one patient from a baseline of 1.07 to 1.32 in for the
550mcg/mL concentration. Increases in concentrations to supra-
physiologic levels resulted in a non-linear increase in INR. There
was a statistically significant increase in INR at 2000mcg/mL for
the Stago analyzer (p¼ 0.030) and at 4000mcg/mL for both ana-
lyzers (p <0.0001).
Conclusion: At therapeutic concentrations, the in vitro interfer-
ence of NAC appears to not affect INR measurement.

Faisal.Minhaj1@gmail.com

6. New insights on acetaminophen
half-life using multisource
pharmacokinetic data

Grant Comstocka, Christopher Hoytea, Mark Yaremab,
Richard Dartc, Barry Rumackd and Daniel Spykere

aRocky Mountain Poison and Drug Safety; bPoison and Drug
Information Service, Alberta Health Services; cRocky Mountain
Poison and Drug Information; dUniversity of Colorado School of
Medicine; eOregon Poison Center, Oregon Health & Sciences
University

Background: The elimination half-life of acetaminophen (APAP)
is believed to increase in APAP overdose as well as in states of
hepatic dysfunction. The most robust previous APAP half-life ana-
lysis was limited to 2 large datasets containing exclusively over-
dose data, bringing into question the generalizability of the
findings. We expand upon prior work by utilizing a large, multi-
source pharmacokinetic (PK) dataset that combines data from
overdose cases with intensively sampled PK data from random-
ized controlled trials (RCTs) to better characterize APAP half-life
predictors.
Methods: We examined 21,848 APAP concentrations from 6,657
cases admitted to hospital or participating in RCTs comparing
APAP preparations or supratherapeutic doses. We initially
selected cases with 3 or more measured [APAP] and excluded
last concentrations which were below the level of quantitation
(BLQ) which left 3,952 cases. We carried out 8,443 linear regres-
sions, beginning with the last 3 levels and iteratively repeating
out to the last 20 levels. We then selected the best linear regres-
sion for each of the 3,952 cases. Of these, 2,466 cases had best
regression p-value <0.05 and comprised our PK dataset.
Outcome measures included max aminotransferases (AST, ALT),
max INR, and max bilirubin. Data which were log-normally dis-
tributed were log transformed. Predictors of half-life were
selected by stepwise multiple regression with p-value thresholds
of 0.1 to enter and 0.05 to leave. R-squared, the fraction of the
half-life variability described by the model (rsqr) was reported.
LogWorth and Pvalue were used to assess the statistical contribu-
tion of each predictor. All data handling and analyses were via
SAS JMP 16.0.1.
Results: Acceptable PK data were available in 18 studies, includ-
ing 15 overdose studies and 3 RCTs. The analysis dataset
included 11,308 [APAP] from 2,466 cases (2,369 from overdose
studies, and 97 from RCTs). The RCT population yielded 840
[APAP], averaging over 8 [APAP]per case. Median [min,max] APAP
half-life was 3.7 [1.09, 62.17] hours, 7 patients received liver
transplantation and there were 14 deaths. Only 554 cases were
included in the multivariate model as outcome measures were
not universally available. The best multivariate model for half-life
prediction included peak aminotransferases, [APAP], and [biliru-
bin] (n¼ 554, rsqr ¼0.46, p < 0.0001). Patient historical data,
including age, and presence or absence of co-ingestions contrib-
uted relatively less or not at all to the final model.
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Conclusions: The incorporation of robust APAP PK data from
additional overdose and RCT settings expands upon our ability
to predict APAP half-life. Consistent with prior studies, historical
data such as demographics, pre-existing medical conditions or
quantity of ingestion were either minor contributors or non-con-
tributory to half-life prediction. Outcome data along with the
peak APAP concentration remain central in predicting half-life.
However, our analysis found INR to be a less significant predictor
than previously described, while transaminases and bilirubin
were comparatively greater contributors. This broadened and
inclusive population PK study improves our understanding of the
physiologic contributors governing APAP half-life and may ultim-
ately allow for early prediction of outcome in the future

grant.comstock@rmpds.org

7. Evaluation of N-acetylcysteine dose
for the treatment of massive
acetaminophen ingestion

Justin Lewisa, Mia Limb, Edgardo Mendozac, Leslie
Laia, Timothy Albertsona and James Chenowethd

aCalifornia Poison Control System - Sacramento Division;
bDepartment of Pharmacy Services, UC Davis Health; cUCSF School
of Pharmacy; dDivision of Medical Toxicology, UC Davis Medical
Center

Background: The use of N-acetylcysteine (NAC) remains the
standard of care for treatment of acetaminophen (APAP) toxicity
and overdose. Currently, there is growing evidence to suggest
that massive acetaminophen overdose is associated with
increased hepatotoxicity despite timely administration of NAC.
This raises the question as to whether an increased dose of intra-
venous (IV) NAC should be used in the setting of massive APAP
ingestion. This study aimed to evaluate the rate of hepatotoxicity
after massive APAP overdose treated with 3 different NAC treat-
ment regimens.
Methods: This was a retrospective cohort study conducted by
electronic medical record chart review of cases reported to a
statewide poison control system between 2007 and 2020.
Inclusion criteria: Single substance APAP or APAP combo agent
ingestion; acute massive APAP ingestion (defined as APAP con-
centration at least 2 times the Rumack-Matthew 150 nomogram);
received one of the three NAC regimens: standard dose IV NAC,
standard dose oral (PO) NAC, or high dose IV NAC (150mg/kg IV
loading dose followed by 50mg/kg infusion over 4 hours fol-
lowed by 200mg/kg infusion over 16hours). Exclusion criteria:
multi-substance ingestions; unknown time of ingestion; AST/ALT
not recorded; chronic or staggered ingestions; received both IV
and PO NAC, AST/ALT >1000U/L prior to treatment, presentation
to the emergency department >24hours post ingestion. Data
collected: age, sex, APAP product (APAP alone vs. combination
product), time since ingestion, APAP concentration, initial AST/
ALT, whether NAC was started within 8 hours post ingestion,
whether hepatotoxicity developed (defined as AST/ALT >1000U/
L), and medical outcome. An APAP ratio was determined to
standardize the APAP concentration for different times by divid-
ing the concentration by the corresponding value on the
Rumack-Matthew 150 nomogram line. ANOVA was used for nor-
mally distributed continuous variables, Kruskal-Wallis test for
non-normally distributed variables, and chi-square for categorical
variables. The risk of hepatotoxicity was evaluated using multi-
variate logistic regression model with standard dose IV NAC as
the base variable for comparison between dosing regimens.

Results: A total of 373 patients met inclusion for the study. Of
those, 135 cases were treated with standard dose IV NAC, 121
cases treated with PO NAC, and 117 cases treated with high
dose IV NAC. The risk of developing hepatotoxicity was not stat-
istically significant between the high dose IV NAC (OR 1.05, 95%
CI 0.52 – 2.09) or oral NAC (OR 0.69, 95% CI 0.33 – 1.46) when
compared to standard dose IV NAC. When adjusted for APAP
products, APAP ratio, initial elevated AST/ALT, and treatment
within 8 hours, there remained no difference in treatment regi-
mens and risk of developing hepatotoxicity.
Conclusion: This is the first study to compare all three NAC regi-
mens in the setting of acute massive acetaminophen ingestion.
Our findings suggest that high dose IV NAC does not decrease
the odds of developing hepatoxicity in this patient population.

jlewis@calpoison.org

8. Outbreak of hepatitis of unknown
etiology associated with bottled
alkaline water ingestion

Colin Therriaulta,b, Daniel Nogeea,b, Jeanne Ruffc,d,
Devin Ramand, Matthew Hudsonc, Richard Wanga

and Arthur Changa

aCenters for Disease Control and Prevention National Center for
Environmental Health; bEmory University; cCenters for Disease
Control and Prevention; dSouthern Nevada Health District

Background: Liver injury can have numerous etiologies.
Toxicological causes are often considered after infectious, auto-
immune, metabolic, and genetic causes have been eliminated.
There have been multiple prior outbreaks of toxic hepatitis,
though not all of them have had a causative agent identified.
We present a cluster of suspected toxic hepatitis cases among
patients with exposure to a commercially available alkaline water
product.
Cases: During 11/23/2020 to 12/4/2020, a regional health depart-
ment was notified of five cases of severe acute hepatitis of
unknown etiology in patients aged 7 months to 5 years. These
initial patients presented with complaints of vomiting, poor oral
intake, and fatigue. Clinical investigation noted elevated hepatic
transaminases, hyperbilirubinemia, and coagulopathy. All patients
were transferred to a pediatric liver transplant center. Despite
extensive workup no cause was identified. During hospitalization
the patients received antibiotics (5/5), antivirals (5/5), vitamin K
(5/5), cryoprecipitate (3/5), fresh frozen plasma (3/5), and n-ace-
tylcysteine (1/5). One patient required intubation due to enceph-
alopathy and need for airway protection. Two patients
underwent liver biopsy; both showed non-specific hepatocyte
ballooning without necrosis, while one biopsy also showed
marked macrovesicular steatosis and mild eosinophilia. All
patients showed rapid clinical and biomarker recovery (mean
13.4 days from onset of symptoms to hospital discharge). Review
of medical records and further exposure history obtained by the
regional health department revealed that all case patients
ingested a specific brand of commercially sold alkaline water.
The mean time from first consumption to symptom onset was
9.4 months; all patients consumed the product up to the time of
symptom onset. No other common exposures or epidemiologic
linkages were identified.
Discussion: Thus far, a public health investigation identified 11
probable cases of severe new-onset hepatitis of unknown eti-
ology as of 5/11/2021 (patients aged 7 months – 71 years),
including the initial patients. Medical record review showed most
cases presented with non-specific symptoms; a minority of cases
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also showed clinical evidence of hepatic injury, including jaun-
dice and altered mental status.) Laboratory results showed evi-
dence of marked liver injury with hepatocellular predominance,
often with severe coagulopathy. A third biopsy from an adult
patient showed a pattern of macro and microvesicular steatosis.
All currently identified probable case patients recovered without
requiring liver transplant. Current data raises concern for a hep-
atotoxin that can cause variable findings on biopsy; however, the
multi-agency investigation is ongoing and an identifiable causa-
tive agent has yet to be discovered as of 5/11/2021. Currently,
the manufacturer has recalled the product and the investigation
continues, seeking to identify additional cases and a potential
agent or contaminant.
Conclusions: The identified common source of alkaline water
exposure, rapid recovery after removal of that exposure, and lack
of other identified cause despite broad and thorough workup
strongly suggests an exposure to an as-of-yet unidentified hep-
atotoxin. These cases demonstrate the importance of an expos-
ure history and the need for a high index of suspicion for
toxicologic causes of liver injury.

ctherr2@emory.edu

9. Validity and reliability of the
poisoning severity score in a pediatric
poisoned population

Elisabeth Canitrot, Lynne Moore, Alexis Turgeon and
Maude St-Onge

CHU de Qu�ebec Research Center, Population health and optimal
health practices axis

Background: Hospital management of a poisoned child involves
a systematic assessment of the severity of the child’s condition.
Recently, the Poisoning Severity Score (PSS) was developed to
evaluate the severity of poisoning. However, this tool is insuffi-
ciently validated in children where the generic Pediatric Logistic
Organ Dysfunction Score (PELODS) is preferred. We aimed to
assess the predictive validity and reliability of the PSS in measur-
ing the severity and progression of the intoxication in children as
compared to the PELODS.
Methods: We conducted a multicenter retrospective cohort
study using retrospective data collected from health records of
hospitalizations between 2013 and 2016 at three health care
facilities in our Canadian province. All poisoned children aged 0
to 17 years old were included if managed in the emergency
department (ED) within 12hours of ingestion of a potentially
toxic dose of an activated charcoal-adsorbable substance. The
PSS and PELOD scores were measured on arrival at the ED and
again 12hours later. Logistic regression was used to estimate the
discriminatory ability of the initial PSS and the 12-hour delta PSS
to predict admission, intensive care unit (ICU) hospitalization,
hospital length of stay �12hours, and the need for follow-up
after discharge. Inter-rater reliability of the PSS was measured
using weighted Kappa coefficients.
Results: Of the 469 subjects included in the study, 140 (30%)
were admitted to the hospital, including 109 (23%) in the inten-
sive care unit (ICU). One hundred eighty-nine (40.3%) were hospi-
talized 12hours or more, and 83 (18%) were discharged to a
psychiatric facility or with a follow-up in psychiatry. An initial PSS
of 0 was observed for 97% of non-hospitalized subjects versus
58% of admitted subjects (p< 0.05). The areas under the receiv-
ing operating characteristics curves (AUC) for the initial PSS and
the 12-hour delta PSS were respectively 0.690 (95% confidence
interval (CI) 0.649-0.732) and 0.626 (95% CI 0.581-0.670) for hos-
pital admission; 0.649 (95%CI 0.601-0.697) and 0.604 (95% CI

0.555-0.652) for ICU admission; 0.666 (95% CI 0.632-0.700) and
0.609 (95% CI 0.572-0.645) for a hospital length of stay
�12hours; and 0.569 (95% CI 0.519-0.620) and 0.529 (95% CI
0.477-0.582) for follow-up after discharge. The AUC of the PSS
was significantly higher than the PELODS (p< 0.0001) for all out-
comes. Inter-rater reliability was good for the initial PSS and
moderate for the 12-hour PSS with weighted Kappa coefficients
of 82% and 77%, respectively.
Conclusions: For children aged 0 to 17 years old presenting to
the ED within 12 hours of ingestion of a potentially toxic dose of
an activated charcoal-adsorbable substance, PSS seems to be a
better prognostic tool than PELODS for measuring the severity
and progression of the intoxication, with good inter-rater reliabil-
ity. However, its discrimination performances remain poor.

elisabeth.canitrot.1@ulaval.ca

10. Pediatric suicides reported to the
US poison centers

Jennifer Ross, Saumitra Rege and Christopher
Holstege

Division of Medical Toxicology, University of Virginia

Background: Suicide rates in adolescents and young adults have
been significantly increasing over recent years, with suspected
suicide cases by intentional ingestion more than doubling in
many regions. The rise in adolescent cases of self-poisoning has
led to increases in serious medical outcomes in this population,
emphasizing the necessity of addressing the current pediatric
mental health crisis.
Methods: The National Poison Data System (NPDS) was queried
for all suspected pediatric suicides from 2015 to 2020. We identi-
fied and descriptively assessed the relevant demographic and
clinical characteristics. Trends in frequencies and rates (per
100,000 human exposures) were analyzed using Poisson regres-
sion methods, stratified by study characteristics. Percent changes
from the first year of the study (2015) were reported with the
corresponding 95% confidence intervals (95% CI).
Results: There were 514,350 suspected suicides among children
ages 6 to 19 years reported to the poison centers (PCs) from
2015 to 2020, with the rate of such calls increasing by 26.7% dur-
ing the study period (95% CI: 21.2%, 32.5%, p¼ 0.002). Single
substance exposures accounted for 67.7% of the calls.
Demographically, 77.9% of cases were females, with the rate of
suspected suicides among females increasing by 26.6% (95% CI:
20.4%, 33.2%, p< 0.001). The largest rate of increase in sus-
pected suicides among children occurred in the ages between
10 and 12 years (109.3%, 95% CI: 71.6%, 155.3%, p¼ 0.002).
Significant increases were also seen in the 13 to 15 year age
range (30.3%) and the 16 to 19 year age range (18.1%). Major
effects were seen in 2.9% of cases with the rate increasing by
69.2% (95% CI: 29.8%, 96.7%, p< 0.001). There were 276 deaths
during the study period. The three most common substances
reported were ibuprofen (14.9%), acetaminophen (11.2%), and
atypical antipsychotics (7.5%). The largest increase in rate of
exposures (70.7%) was seen for acetaminophen during the study
period (95% CI: 49.5%, 94.9%, p< 0.001).
Conclusions: In this study, the overall rate and frequency of
human poisoning exposures attributed to suicide attempts sig-
nificantly increased among children ages 6 to 19 years. These
numbers highly suggest that cases of suicidal ideation are con-
tinuing to rise and are extending into younger populations. The
NPDS is dependent on voluntary reporting and the data underre-
presents the actual number of suspected suicide attempts by
intentional ingestion. Pediatric populations have easier access to
over-the-counter medications, potentially explaining the large
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increase seen in attempted suicides utilizing ibuprofen and acet-
aminophen. The largest rate of increases in exposures attributed
to suspected suicide cases occurred in children ages 10 to 12
years, however increases occurred in even the youngest popula-
tion analyzed (ages 6 to 9 years). This data demonstrates signifi-
cant rises in cases of self-poisoning among all pediatric age
groups, suggesting that the pediatric mental health crisis is wor-
sening. To our knowledge this is the first study revealing such
significant increases in suspected suicide cases trending into the
younger pediatric populations. Appropriate mental health screen-
ings and interventions need to be initiated in these young age
groups in order to prevent further rises in suicide rates.

jennyross513@gmail.com

11. Poison center patients: reduced
mortality, hospital length of stay, and
charges: findings from a linked
database

Alvin Bronstein and Daniel Galanis

Hawaii Department of Health

Background: Demonstrating the benefits of poison center (PC)
consultation is challenging. We linked a statewide hospital billing
database with PC cases to assess the impact on patient mortality,
length of stay, and hospital charges.
Methods: Hawaii Poison Center (HPC) data were deterministically
linked to hospital data using personal identifiers, demographic
and temporal data over 2013 to 2016. We used diagnoses from
the 2012 Consensus recommendations for national and state poi-
soning surveillance, Injury Surveillance Workgroup 7. Adverse
reactions were excluded. The final sample contained 10,542
records, including 3,086 HPC linked cases. Analyses compared
patient demographics, length of hospital stay, charges, and hos-
pital outcomes. Multivariate logistic regression estimated relative
odds of death in hospital, or death combined with discharge to
hospice, after adjustment for covariates.
Results: Although 90% of the 3,086 HPC exposures occurred in
patients’ “own residence”, most (86%) HPC contacts originated in
a “health care facility”. The average age of HPC patients was sig-
nificantly lower than non-HPC patients. Two-thirds (66%) were
under 35 years of age, compared to 40% of the latter. HPC
patients were more likely to be female, present to the more
rural-based hospitals in Hawaii, Kauai, and Maui counties, and
have Medicaid or other income-qualifying insurance. HPC
patients were significantly less likely to have multiple presenta-
tions for acute drug poisoning over the study period (23.4% vs.
27.5% of non-HPC patients). Non-HPC patients were more likely
to be discharged from the emergency department (61.2% vs.
55.7% of HPC patients), but were also significantly more likely to
die (1.0% vs. 0.4%) or to die or be discharged to hospice (1.4%
vs. 0.6%), compared to HPC patients.
Results: Approximately one-third of HPC patients were hospital-
ized for one day, compared to 27% of the non-HPC patients.
Non-HPC patients were significantly more likely to be hospital-
ized for a week or more. On average, HPC patient hospital
charges were $8,000 less than non-HPC patients, and significantly
less likely to be in the highest quartile ($28,000 or higher), com-
pared to non-HPC patients (19%, vs. 28%, respectively). Odds of
death were significantly lower, by 48%, among HPC patients, in
multivariate analysis controlling for age group, gender, level of
care and multiple presentations. Results were similar for death or
discharge to hospice, with a 43% odds reduction among HPC
patients compared to non-HPC patients.

Conclusions: HPC consultation was independently associated
with significantly lower odds of death. HPC patients also had
shorter hospital stays and incurred lower total charges. While the
financial findings among admitted patients were statistically
robust, the reduction in mortality was of narrow statistical signifi-
cance, perhaps due to the relatively low number of deaths over
the 4-year study period. Despite this caution, we believe this is
one of the few studies to directly associate patient benefits with
poison center intervention. The availability of the poison center
increases access to specialty consultation, decreasing health care
inequities regardless of demographics or location.

alvin.bronstein@doh.hawaii.gov

12. Poison center utilization decreases
emergency healthcare costs

Amanda Korenoski, Meredith Talak and Michael
Lynch

Pittsburgh Poison Center

Objectives: The objective of this study was to extrapolate survey
results submitted by individuals who called Pennsylvania poison
centers to calculate estimated emergency healthcare cost avoid-
ance, reflected by charges, attributable to Pennsylvania poison
centers.
Methods: An online survey was e-mailed to callers who con-
tacted one Pennsylvania poison center with an exposure-related
question and did not require emergency treatment at a health-
care facility. Participants were asked what they would have done
had there not been a poison center. Results were extrapolated to
all Pennsylvania poison control center calls that did not require
healthcare facility management. Estimated healthcare cost avoid-
ance was calculated by multiplying published charge estimates
by the number of callers who would have chosen each alterna-
tive.1 If the chosen alternative required additional healthcare
costs, those were factored in as cost avoidances (e.g. a primary
care physician refers a patient to the emergency department)
based on available literature.2,3 Individual costs were totaled to
calculate a single dollar amount of charge avoidance.
Results: Between February 2016 and December 2020, 2,446 sur-
veys were completed from surveys sent to 14,062 e-mail
addresses, for a response rate of 17.4%. Without access to a poi-
son center, the top alternatives callers would have chosen were:
contact their primary care physician (42%), go to the emergency
department (17%), call 911 (9%), or go to urgent care (6%).
Additionally, 17% of callers stated they would do an internet
search and 6% would wait for worsening of symptoms. In 2020,
Pennsylvania poison centers received 62,829 exposure calls that
were not managed at a healthcare facility. Extrapolating the data
from the survey and other publications to the calls received in
2020, the estimated healthcare charges avoided by poison center
utilization totaled $62,724,700.
Conclusions: Based upon published data of healthcare utilization
and charges, as well as surveys of more than 2,400 individuals
who called a Pennsylvania poison center, the estimated annual
savings in healthcare charges attributable to Pennsylvania poison
centers is over $62 million. These data do not include the 23%
of callers who stated they would wait for symptoms to worsen
or perform an internet search for information, which can lead to
delays in care or accessing inaccurate information. This estimate
does not include reductions in hospital lengths of stay, increased
efficiency, and quality of care that centers provide.5 The survey
used did have a low response rate compared to some industry
standards, though efforts were made to improve response rates.4

Poison center services are responsible for significant cost
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avoidance by preventing unnecessary emergency healthcare util-
ization for non-toxic or minor poisonings.

johnsonas@upmc.edu (Amanda Korenoski)

13. Transdermal buprenorphine for in-
hospital transition from full agonist
opioids to sublingual buprenorphine:
a retrospective case series

Kevin Baumgartnera, Bridget Galatib, Jeannie Kellyc

and Evan Schwarza

aWashington University School of Medicine, Department of
Emergency Medicine; bWashington University School of Medicine,
Department of Psychiatry; cWashington University School of
Medicine, Department of Obstetrics & Gynecology

Background: Initiation of treatment with sublingual buprenor-
phine (SL BUP) requires a period of opioid withdrawal due to the
risk of precipitated withdrawal if administered too early. This is a
significant barrier to treatment in patients who either cannot tol-
erate the withdrawal period or have significant pain. Traditional
“micro-dosing” of SL BUP may not be feasible in the inpatient
environment due to pharmacy and nursing regulations involving
controlled substances. A few investigators have reported the use
of transdermal buprenorphine (TD BUP) to bridge patients from
full agonist opioids to SL BUP without a withdrawal period.
Case series: This is a series of 40 unique patients (representing
41 total cases) who were transitioned from full agonist opioids to
SL BUP using a protocol incorporating TD BUP. Thirty-five cases
were transitioned from opioids administered by clinicians during
their hospitalization; of these, 8 were receiving methadone prior
to the transition. Six cases were transitioned from illicit opioids
used prior to hospital presentation. For patients receiving pre-
scribed opioids in the hospital, the median MME on the day prior
to TD BUP placement was 63.8 (range 0-900, IQR 153.8); the
median MME on the day of TD BUP placement was 34.5 (range
0-600, IQR 65.3). In other words, patients could continue to
receive full agonists while being induced on SL BUP with a trans-
dermal patch. In 38 cases, the transition occurred successfully;
nearly all patients tolerated this well without significant with-
drawal and remained on buprenorphine through their hospital-
ization. In two cases, the patients refused further doses of SL
BUP after their first, and in one case, the patient opted to switch
to methadone instead of SL BUP shortly after the transition
period. In general, patients tolerated the transition well.
Discussion: Our series, the largest yet reported, is consistent
with prior small series and reports that demonstrate the utility of
TD BUP in transitioning patients from full agonist opioids to SL
BUP during inpatient hospitalization. Patients on large total opi-
oid doses, including several patients on methadone, were able to
transition successfully to SL BUP using our TD BUP protocol with-
out significant withdrawal symptoms.
Conclusions: TD BUP is a valuable tool to assist in SL BUP induc-
tion in inpatients who are receiving opioids for medical purposes
or who recently used illicit opioids. Increased utilization of this
strategy would decrease one barrier to buprenorphine induction
in hospitalized patients.

baumgartner.k@wustl.edu

14. False negatives in urine drug
screening to inform directed
expansion of screening, brief
intervention, and referral to treatment
in trauma patients

Stephanie T. Weissa, Laura Veachb, William McGillc

and Jeffrey Brentd

aWake Forest School of Medicine Addiction Research and Clinical
Health Program; bWake Forest School of Medicine; cMonalco
Research; dUniversity of Colorado School of Medicine

Background: Relying on urine drug screen (UDS) immunoassay
results to screen for substance use in traumatically injured
patients underestimates their rate of problematic substance use
since many substances are not detectable by UDS. The objective
of this study was to estimate the types and rates of false nega-
tive (FN) results by UDS compared with comprehensive testing
by liquid chromatography-mass spectrometry (LC-MS) in trauma
patients.
Methods: We performed a prospective cohort pilot study of dei-
dentified urine samples from adult level 1 and 2 trauma and
burn activation patients. Samples were analyzed by a reference
laboratory that performed both UDS testing and LC-MS compre-
hensive testing of >200 analytes. Patients who did not provide
urine samples while in the Emergency Department were
excluded. Iatrogenic medications given by the treating team
were documented and excluded from the total FN count.
Crosstab analyses were conducted for UDS versus LC-MS out-
comes to establish the types and rates of FN results. We further
dichotomized the results by creating a variable for
“intentionality” (intentional injuries by self or others versus acci-
dental injuries). A series of crosstabs with crude odds ratios was
conducted which considered intentionality by substance class
and demographics. Variables found statistically significant by Chi-
Square were submitted to logistic regression.
Results: 100 urine samples meeting inclusion criteria were ana-
lyzed Psychoactive FNs were detected in 56/100 samples, with
the most frequent non-iatrogenic psychoactive substance classes
including anticonvulsants (primarily gabapentin, N¼ 13), pharma-
ceutical opioid agonists (N¼ 12), antihistamines (primarily
diphenhydramine, N¼ 10), and phenethylamines (primarily
bupropion, N¼ 5). Nonpsychoactive FNs were detected in 70/100
samples, with the most common being nicotine (N¼ 33), caffeine
(N¼ 23), acetaminophen (N¼ 22), and antidepressants (N¼ 12).
Of eight primary substance classes included in the UDS and also
tested by LC-MS, FNs occurred for opiates (3%), amphetamines
(5%) and opioids (25%). When considered for intentionality,
cocaine (p¼ 0.015) and cannabinoids (p¼ 0.002) were found by
Chi-Square to be statistically significant. The combination of
three variables was 80.4% predictive of intentionality by logistic
regression: cannabinoids, amphetamines, and severity of injury.
Consistent with previous literature, positive urine testing for can-
nabinoids was associated with positive urine testing for opioids,
but not for benzodiazepines or alcohol.
Conclusions: These data show that UDS testing has a high fail-
ure rate for identifying substances that may affect the clinical
course and management of trauma patients. American trauma
centers are required to screen hospitalized trauma patients for
problematic alcohol use, intervene, and refer to treatment in
order to reduce recidivism. However, no similar requirement
exists for other substance use besides alcohol. Analogous to cur-
rent efforts to provide screening, brief intervention, and referral
to treatment (SBIRT) for trauma patients who misuse alcohol, our
results support further extending SBIRT to burn and trauma

CLINICAL TOXICOLOGY 7



patients with problematic use of other substances. These include
medications and illicit substances like cannabinoids and amphet-
amines that were associated with deliberate self-inflicted injury
or assault. Expansion of SBIRT appears to be particularly needed
for tobacco products, prescription analgesics, and misuse of
over-the-counter antihistamines in this patient population.

stweiss2@gmail.com

15. Characterization of oxycodone
misuse using national survey data

Saumitra Rege, Kawai Tanabe, William Goodrich,
Moira Smith and Christopher Holstege

University of Virginia

Background: Drug overdoses continues to be a public health cri-
sis with 70,630U.S. fatalities in 2019. Approximately two-thirds of
these deaths (66%) involved a prescription or illicit opioids.
Synthetic opioids accounted for 72.9% of opioid-involved over-
dose deaths in 2019. The objective of the study is to characterize
the risk markers of oxycodone misuse using the nationally repre-
sentative U.S. National Survey of Drug Use and Health
(NSDUH) data.
Methods: The 2019 NSDUH public use data were analyzed. The
respondents were classified into two groups, past year oxy-
codone misusers and non-misusers, based on the screening
questions. The prevalence of selected demographic, clinical fac-
tors and substance use and abuse, including prescription medica-
tions, was assessed descriptively for the two population groups
using cross tabulated frequencies and chi-square tests. Logistic
regression models were used to identify predictors of oxycodone
misuse adjusting for covariates. Adjusted odds ratios (OR) and
corresponding 95% Confidence Intervals (CI) were calculated
Results: Overall, the 2019 NSDUH survey comprised of 56,136
respondents, of which 4,359 respondents (7.7%) reported using
oxycodone products over the last year. Furthermore, 770
respondents reported misuse, accounting for 17.6% of the total
oxycodone users or 1.4% of the survey sample. The proportion
of past year oxycodone misusers was higher in males (54.1% vs
44.6%, p< 0.001), unmarried (69.6% vs 44.8%, p< 0.001), and
Hispanic (16.3% vs 13.4%, p< 0.001). Suicide ideation was much
more frequent in oxycodone misusers (19.8% vs 10.1%,
p< 0.001). The prevalence of use and misuse of other substances
in the previous year was significantly higher in the oxycodone
misusers. Previous year marijuana use (OR: 1.90, 95% CI: 1.41 –

2.57) was a significant predictor of oxycodone misuse while mor-
phine users were 40% less likely to misuse oxycodone (OR: 0.60,
95% CI: 0.37 – 0.98). Similarly, hydrocodone use reduced the risk
of oxycodone misuse by 64% (OR: 0.36, 95% CI: 0.26 – 0.50). Self-
reports of obtaining the oxycodone from sources other than the
doctors increased the risk of oxycodone misuse by 96% (OR:
1.96, 95% CI: 1.38 – 2.81). Hispanics (OR: 1.34, 95% CI: 1.02 –

1.55) had a significantly higher probability to misuse oxycodone.
Oxycodone misuse was significantly more likely among misusers
of other opioids including morphine (OR: 5.19, 95% CI: 1.62 –

15.12) and buprenorphine (OR: 2.42, 95% CI: 1.12 – 5.25).
Previous year benzodiazepines misusers (OR: 2.44, 95% CI: 1.62 –

3.67), stimulant misusers (OR: 2.68, 95% CI: 1.71 – 4.21) increased
the risk for oxycodone misuse in the past year. Males (OR: 1.60,
95% CI: 1.19 – 2.14) and individuals receiving medications for
mental health treatment reported a higher risk of oxycodone
misuse (OR: 1.46, 95% CI: 1.02 – 2.09).
Conclusions: The current study indicated a high prevalence of
oxycodone misuse. Our study highlighted risk factors associated
with misuse of oxycodone, including gender and race. Use and
misuse of other substances, including other opioids, appear to

be important predictors of oxycodone misuse. Tailored interven-
tions and risk-screening measures to optimize oxycodone pre-
scribing may be key in limiting the misuse and diversion of this
pain medication.

svr5d@hscmail.mcc.virginia.edu

16. Use of benzodiazepines in
adolescents and young adults:
indications, outcomes, and harm-
reduction strategies

Michael Toce

Boston Children’s Hospital

Background: Benzodiazepines are frequently used in combin-
ation with opioids, and have been implicated in fatal and non-
fatal opioid-overdoses including in adolescents and young adults,
where misuse in combination with opioids is more likely to result
in overdose. This is of particular concern seeing that 2.8% of ado-
lescents and 6.3% of young adults report a prescription for ben-
zodiazepines or tranquilizers between 2015-2016, despite a
narrow range of approved indications. In September 2020 the
FDA issued a safety communication and revised the Boxed
Warning to increase awareness of the serious risks associated
with use of this drug class and improve safe prescribing practi-
ces. With this in mind, the objectives of this study were as fol-
lows:

1. Describe temporal trends in adolescent and young
adult benzodiazepine prescribing and overdose

2. Describe polysubstance overdoses involving
benzodiazepines

3. Determine rates of appropriate use of benzodiaze-
pines, based on FDA-approved indications

4. Determine rates of co-prescription of opioids and
benzodiazepines

Methods: We performed a retrospective cross-sectional analysis
of adolescents (13-18 years) and young adults (19-25 years) who
received a benzodiazepine prescription or experienced a benzo-
diazepine overdose between 1/2008 and 12/2019. Prescribing
and overdose data was obtained from a large commercial insur-
ance company with over 83 million members, including over 18
million children. FDA-approved benzodiazepine prescribing indi-
cations were obtained from MicromedexVR ; for an individual to
have an approved indication for a benzodiazepine prescription,
they must have had an approved ICD-9/10 code in the preceding
3-months. ICD-9/10 codes were used to identify benzodiazepine
overdoses, as well as polysubstance overdoses including a benzo-
diazepine and opioid, stimulant, cocaine, and/or alcohol.
Descriptive statistics, including frequencies and rates were
calculated.
Results: Between 2008 and 2019, 74,539 (17.8 per 1,000 sub-
scribers) adolescents and 246,760 (40.2 per 1,000 subscribers)
young adults received at least one benzodiazepine prescription.
The prescribing rate for adolescents peaked in 12/2015 at 3.8 per
1,000 subscriber-months and in 8/2013 for young adults at 13.1
per 1,000 subscriber-months. Over the course of the study, only
26.6% of benzodiazepine prescriptions (23.8% adolescent; 27.2%
young adult) were linked to an approved indication. 12.5% of all
benzodiazepine prescriptions (11.2% adolescent; 12.8% young
adult) were co-prescribed with an opioid, although this practice
trended down over the course of the study.
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There were 1,659 and 3,510 benzodiazepine overdoses in the
adolescent and young adult groups, respectively. Overall, 520
(10.1%) benzodiazepine overdoses involved an opioid, 320 (6.2%)
involved alcohol, and 137 (2.7%) involved a stimulant Overdose
rate peaked in 10/2016 at 4.4 per 100,000 subscriber-months for
in adolescents and in 7/2016 at 5.7 per 100,000 subscriber-
months in young adults.
Conclusions: Benzodiazepines continue to be prescribed to ado-
lescents and young adults frequently with the vast majority of
prescriptions having no documented FDA-approved indication.
The co-prescription of benzodiazepines with opioids is common
although decreasing. Polysubstance benzodiazepine overdoses
occur nearly 20% of the time, with opioids and alcohol being the
most frequently encountered co-substances. Additional work is
needed to examine the association between harm reduction
strategies (e.g., PDMPs) and benzodiazepine overdoses.

michael.toce@childrens.harvard.edu

17. Vaccine adverse events among
adolescents in the United States

Sing-Yi Fenga, Mathias Forresterb and Kelly Hoguec,d

aUT Southwestern Medical Center; bIndependent Research; cNorth
Texas Poison Center; dParkland Hospital

Background: It is recommended that adolescents receive a var-
iety of vaccinations, such as for influenza, meningococcal disease,
and human papillomavirus. However, adverse effects may be
experienced after vaccination. The objective of this study is to
describe vaccine adverse events among adolescents reported to
the United States (US) Food and Drug Administration (FDA).
Methods: Data were obtained from the Vaccine Adverse
Reporting System (VAERS), a national database that contains
reports of adverse events following vaccination. Reports are clas-
sified as serious if one of the following outcomes is reported:
death, life threatening illness, hospitalized, prolonged hospitaliza-
tion, or disability. Cases were all vaccine adverse events with a
report received date during 1991-2020 and a vaccination date
during 1991-2020 where the AGE_YRS field value range was 13-
19. The distribution of cases was determined for selected
variables.
Results: A total of 45,953 vaccine adverse events among adoles-
cents were identified. The number of adverse events increased
from 256 in 1991 to 4,466 in 2007 then declined to 2,120 in
2019 and 1,483 in 2020. The distribution by season was 8,347
(18.2%) in December-February, 8,991 (19.6%) in March-May,
15,937 (34.7%) in June-August (including 6,716 or 14.6% in
August), and 12,678 (27.6%) in September-November. The patient
age was 6,416 (14.0%) 13 years, 6,377 (13.9%) 14 years, 6,275
(13.7%) 15 years, 7,174 (15.6%) 16 years, 7,429 (16.2%) 17 years,
7,684 (16.7%) 18 years, and 4,598 (10.0%) 19 years; 29,365
(63.9%) of the patients were female, 14,940 (32.5%) male, and
1,648 (3.6%) unknown sex. The most reported vaccines were
17,522 (38.1%) human papillomavirus, 11,001 (23.9%) meningo-
coccal, 7,641 (16.6%) influenza, 5,313 (11.6%) varicella, 5,129
(11.2%) diphtheria/pertussis/tetanus, and 5,119 (11.1%) hepatitis
A. The most reported symptoms were 5,946 (12.9%) dizziness,
5,691 (12.4%) headache, 5,483 (11.9%) pyrexia, 4,507 (9.8%) syn-
cope, 4,364 (9.5%) nausea, 3,284 (7.1%) pain, 3,159 (6.9%) injec-
tion site erythema, 3,114 (6.8%) injection site pain, and 2,714
(5.9%) vomiting. An emergency department or doctor visit was
reported in 14,516 (31.6%) of the cases. The case was classified
as serious in 3,327 (7.2%) of the cases; these included 2,445
(5.3%) where the patient was hospitalized and 119 (0.3%) deaths.
Conclusions: The number of vaccine adverse events among ado-
lescents increased during 1991-2007 and then declined. The

reasons for the decline are likely multifactorial, but the recent
COVID-19 pandemic may have been a factor on the decline
between 2019 and 2020. The highest proportion occurred during
the summer, particularly August. Since the new school year in
the US typically starts in August or September, this may repre-
sent adolescents obtaining required vaccinations before starting
school. While almost one-third of the patients visited a doctor or
emergency department, few patients were hospitalized. Only a
small fraction of the adverse events were classified as serious.
Note that a report to VAERS only confirms that the reported
adverse event occurred sometime after the vaccine was given
and does not prove that the identified vaccine(s) caused the
adverse event described. No proof that the event was caused by
the vaccine is required in order for VAERS to accept the report.

sing-yi.feng@utsouthwestern.edu

18. Treatment of acute aluminum
toxicity due to alum bladder irrigation
in a dialysis patient

David Loughran

Rutgers New Jersey Medical School

Background: Acute aluminum toxicity is encountered rarely in
clinical practice but carries a high risk of morbidity and mortality.
Due to decreased clearance, patients with renal failure have an
increased risk for significant central nervous system (CNS) neuro-
toxicity. While medical advances have reduced chronic aluminum
exposure in these patients, they are still at risk for toxicity from
acute aluminum exposure, such as alum bladder irrigation.
Case: An 87-year-old man with prostate cancer and end-stage
renal disease (ESRD) on hemodialysis was admitted for radiation-
induced hemorrhagic cystitis and pneumonia. He underwent
bladder irrigation with a solution containing 30 grams of alum
(aluminum potassium sulfate) for his bleeding. Approximately
48 hours later he was noted to be acutely encephalopathic. His
vital signs and basic laboratory test results were unremarkable. A
total blood aluminum concentration (BAC) resulted four days
later at 141mcg/L (reference range: <60mcg/L for dialysis
patients).
Based on the patient’s acute mental status change and elevated
BAC he received intravenous deferoxamine (DFO) 10mg/kg over
a two-hour period followed by four hours of hemodialysis eight
hours after infusion completed. His BAC following the first
administration of DFO before dialysis was 537mcg/L. A concen-
tration obtained shortly after dialysis was 279mcg/L. This regi-
men was repeated daily for a total of four infusions and four
dialysis sessions. BACs during this treatment period were meas-
ured serially; they rose after each DFO infusion and improved
after each dialysis session.
On the sixth day after initiating chelation therapy and hemodialy-
sis the patient’s mental status was significantly improved despite
having a persistently elevated BAC of 249mcg/L. Based on the
patient’s clinical improvement he began a schedule of weekly
DFO infusions at a lower dose of 5mg/kg weekly with his routine
dialysis schedule. Nine days after beginning chelation therapy
the patient was back to his baseline mental status. His blood alu-
minum concentration at that time was 189mcg/L.
Discussion: Alum bladder irrigation can cause acute aluminum
toxicity in patients with ESRD. This case uniquely documents ser-
ial pre- and post-DFO infusion BACs with intercurrent hemodialy-
sis. As the patient’s CNS burden ultimately fell below a toxic
threshold, with each infusion it appears that aluminum was
mobilized into the blood from other compartments. Diligent and
efficient removal with dialysis avoids the potential risk of
rebound neurotoxicity in these patients. The trajectory of this
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patient’s chelation therapy unmasked a pattern of persistently
elevated BACs despite clinical improvement consistent with
acute-on-chronic aluminum exposure.
Conclusion: Alum bladder irrigation in patients with ESRD carries
a risk of acute aluminum neurotoxicity. Resolution of neurotox-
icity in this patient coincided with conclusion of a rigorous regi-
men of DFO chelation followed closely by dialysis. Trending BACs
during treatment revealed a pattern of increase following DFO
suggesting mobilization from tissue compartments and reduction
after hemodialysis.

david.e.loughran@gmail.com

19. Changes in vaccine adverse event
reporting system reports during the
COVID-19 pandemic

Kelly Hoguea and Mathias Forresterb

aNorth Texas Poison Center; bIndependent Researcher

Background: Many public health activities changed during the
COVID-19 pandemic starting in late 2019. Among these changes
was an at least temporary decline in vaccinations. As a conse-
quence, a decline in adverse events reported to the Vaccine
Adverse Event Reporting System (VAERS), a national database that
contains reports of adverse events following vaccination, might
be expected. The objective of this study was to characterize vac-
cine adverse events reported to VAERS during the COVID-19 pan-
demic and compare them to exposures during previous years.
Methods: Cases were adverse events reported to VAERS with a
vaccination date of 2018, 2019, or 2020 where the report
received date was during that same year or the two months
afterward. Reports involving only a COVID-19 vaccine were
excluded because preliminary analysis indicated that COVID-19
vaccine only reports accounted for 13,476 (35.9%) of the 37,542
total 2020 reports and the COVID-19 vaccine was not available
during 2018 and 2019. The distribution of cases during 2020 was
determined for various factors and comparisons made to the pre-
vious two years by calculating the percentage difference
between 2020 and 2018 and 2019 (percent change between
2018 and 2020, percent change between 2019 and 2020).
Results: A total of 24,066 adverse events were reported during
2020, a 35.6% decrease compared to 2018 (n¼ 37,344) and 34.8%
decrease compared to 2019 (n¼ 36,935). The distribution by two-
month period was January-February - 3,778 during 2018, 4,657
during 2019, 4,176 during 2020 (þ10.5%; -10.3%); March-April -
5,262 during 2018, 5,487 during 2019, 2,075 during 2020 (-60.6%;
-62.2%); May-June - 6,038 during 2018, 5,564 during 2019, 2,323
during 2020 (-61.5%; -58.2%); July-August – 6,779 during 2018,
6,393 during 2019, 4,719 during 2020 (-30.4%; -26.2%);
September-October – 11,183 during 2018, 10,610 during 2019,
9,283 during 2020 (-17.0%; -12.5%); November-December – 4,304
during 2018, 4,224 during 2019, 1,490 during 2020 (-65.4%;
-64.7%). The age distribution was 0-5 years – 4,836 during 2018,
4,256 during 2019, 3,163 during 2020 (-34.6%; -25.7%); 6-12 years
– 1,695 during 2018, 1,823 during 2019, 1,182 during 2020
(-30.3%, -35.2%); 13-19 years – 2,294 during 2018, 2,070 during
2019, 1,463 during 2020 (-36.2%, -29.3%); 20þ years – 24,933 dur-
ing 2018, 23,939 during 2019, 15,080 during 2020 (-39.5%,
-37.0%). The sex distribution was male – 11,205 during 2018,
10,795 during 2019, 7,113 during 2020 (-36.5%; -34.1%); female –

22,998 during 2018, 22,692 during 2019, 14,307 during 2020
(-37.8%, -37.0%). The distribution by most common vaccines was
herpes zoster – 13,615 during 2018, 13,785 during 2019, 7,099
during 2020 (-47.9%, -48.5%); influenza – 9,936 during 2018, 8,397
during 2019, 8,313 during 2020 (-16.3%, -1.0%); pneumococcal –
5,895 during 2018, 4,735 during 2019, 3,257 during 2020 (-44.7%,

-31.2%); diphtheria/pertussis/tetanus – 2,638 during 2018, 2,707
during 2019, 1,464 during 2020 (-44.5%, -45.9%).
Conclusions: Adverse events excluding COVID-19 vaccine alone
reported to VAERS declined by approximately 35% in 2020 when
compared to 2018 and 2019. Declines were observed for all age
groups and genders and all of the most common vaccines,
although the decline was lower for the influenza vaccine.

kelly.hogue@phhs.org

20. Changes in cleaning product-
related injuries treated at emergency
departments during the COVID-19
pandemic

Kelly Hoguea and Mathias Forresterb

aNorth Texas Poison Center; bIndependent Researcher

Background: Since the start of the COVID-19 pandemic in 2020,
to reduce the risk of COVID-19 infection, the Centers for Disease
Control and Prevention has recommended that people wash
their hands often with soap and water, or hand sanitizer if soap
and water are not available, and clean and disinfect frequently
touched surfaces daily. However, such recommendations from
public health agencies and the media may result in injuries asso-
ciated with these products. The objective of this study was to
identify cleaning product-related injuries treated at United States
(US) emergency departments (EDs) in 2020 and compare them
to previous years.
Methods: Data were obtained from the National Electronic Injury
Surveillance System (NEISS), a database of consumer product-
related injuries collected from the EDs of approximately 100US
hospitals. National estimates are calculated from the database
records based on the sample weight assigned to each case
based on the inverse probability of the hospital being selected
for the NEISS sample. Cases were injuries reported to the NEISS
during 2018-2020 that involved bleach (product code 0956-non-
cosmetic bleaches), other cleaners (product codes 0930-house-
hold ammonia, 0945-pine oil cleaning and disinfectant
preparations, 0951-toilet bowl products, 0953-abrasive cleaners,
0954-general purpose household cleaners), detergents (product
codes 0934-dishwasher detergents, 0949-laudry soaps or deter-
gents, 0976-not specified detergents, 0979-dishwashing liquid,
0983-soaps excluding laundry soaps or detergents), or hand sani-
tizer (hand sanitizer mentioned in the narrative field). The esti-
mated number of injuries reported during 2020 was compared
to the estimated numbers reported during 2018 and 2019.
Results: An estimated 19,092 bleach injuries were reported dur-
ing 2020, a decrease of 7.2% from 2018 (n¼ 20,571) and 0.6%
from 2019 (n¼ 19,206). An estimated 21,035 injuries to other
cleaners were reported during 2020, an increase of 12.9% over
2018 (n¼ 18,625) and 14.0% over 2019 (n¼ 18,452). An esti-
mated 41,353 detergent injuries were reported during 2020, a
decrease of 32.1% from 2018 (n¼ 60,939) and 23.8% from 2019
(n¼ 54,283). An estimated 1,204 hand sanitizer injuries were
reported during 2020, an increase of 144.0% over 2018 (n¼ 493)
and 149.9% over 2019 (n¼ 482). Of the estimated bleach-related
injuries, in 2020 14,980 were reported to have occurred at home,
a decrease of -1.9% over 2018 (n¼ 15,271) and an increase of
2.0% over 2019 (n¼ 14,684); 484 of the estimated bleach-related
injuries were reported to have occurred at other locations in
2020, a decrease of 24.9% from 2018 (n¼ 645) and 48.4% from
2019 (n¼ 939). Of the estimated injuries to other cleaners, in
2020, 14,523 were reported to have occurred at home, an
increase of 11.9% over 2018 (n¼ 12,980) and 17.8% over 2019
(n¼ 12,323); 1,874 of the estimated injuries to other cleaners
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were reported to have occurred at other locations in 2020, a
decrease of 1.0% from 2018 (n¼ 1,892) and 25.7% from 2019
(n¼ 2,521).
Conclusion: The estimated number of other cleaner and hand
sanitizer injuries treated in EDs increased in 2020 when com-
pared to 2018 and 2019 while the estimated number of deter-
gent injuries decreased and the estimated number of bleach
injuries remained relatively constant.

kelly.hogue@phhs.org

21. Variations in IV N-acetylcysteine
regimens among hospitals consulting
the poison center

Jedediah Vancea, Theresa Matoushekb and Rebecca
Tominackb

aSouthern Illinois University Edwardsville School of Pharmacy;
bMissouri Poison Center

Background: Acetaminophen overdose is a frequent call to the
nation’s poison centers. According to the American Association
of Poison Control Centers (AAPCC) 2019 annual report, IV admin-
istration of the antidote, N-acetyl cysteine (NAC), is used 10 times
more often than oral dosing. The only FDA-approved dosing for
IV administration is a 21-hour, three-dose regimen delivered in 3
separate IV bags comprised of a loading dose and two mainten-
ance doses. Each IV bag has a different NAC concentration, with
flow rates the same at the bedside to deliver the bag over a pre-
determined time. Recently, a “single-bag” regimen has been pro-
posed and variously adopted that uses a standardized NAC
concentration (usually 3%) for both the loading dose and a sin-
gle hourly maintenance dose. Dosing is individualized for each
patient by using a programmable pump to adjust the infusion
rate. The maintenance dose is easily changed with the pump,
and many variations are used. Regimens are therefore not stand-
ard across hospitals, adding to the complexity for poison centers
to manage acetaminophen overdoses at individual institutions.
Methods: To determine institutional variation in IV NAC regi-
mens, a telephone survey was conducted among hospitals that
use the state’s poison center. Each hospital’s in-patient pharmacy
was called to communicate with either a staff pharmacist or clin-
ical pharmacist. During each phone call, information was
recorded regarding the IV NAC dosing regimen, infusion termin-
ation criteria, and IV bag preparation. Responses were recorded
on a spreadsheet and then evaluated to identify variations
among the regimens.
Results: Of the 127 hospitals approached for the survey, 29 hos-
pital pharmacies could not be reached and three declined to par-
ticipate. Of the 95 responding hospitals, 90 (94.7%) have a
standardized regimen for IV NAC: Nearly half of these (n¼ 42,
46.6%) follow the FDA approved 3-bag regimen, and half (n¼ 46,
51.1%) use a variation of the 1-bag, standard 3% concentration
regimen. Two hospitals (2.2%) use a 2-bag regimen. Of the 46
hospitals using the 1-bag regimen, 40 recommend a mainten-
ance infusion rate of 12.5mg/kg/hr over 20 hours, whereas 5 hos-
pitals use 14mg/kg/hr and one hospital uses 15mg/kg/hr. All 46
hospitals use the usual loading dose of 150mg/kg over 1 hour.
The vast majority of hospitals allow physician discretion for dis-
continuing NAC therapy, rather than having specific criteria.
Conclusion: The management of acetaminophen overdoses is in
flux, leaving a patchwork of treatments across the hospitals in a
single state. It is now not so much the case that the poison cen-
ter suggests a NAC dosing regimen to a hospital, but that the
poison center asks the hospital what regimen they are using.
Because acetaminophen overdoses are some of the most

common calls to poison centers, it is imperative that the poison
center be aware of institutional variations for IV NAC administra-
tion so they can adequately perform follow up care and recom-
mendations.

theresa.matoushek@ssmhealth.com

22. Designer benzodiazepines
etizolam and flubromazolam detected
in patients with suspected opioid
overdose

Adrienne Hughesa, Robert Hendricksona, Kim Aldyb,
Alison Meynb, Sharan Camplemanb, Stephanie
Abstonb, Alex Krotulskic, Barry Loganc,d, Alexandra
Amaduccie, Anthony Pizonf, Paul Waxb, Jeffrey
Brentg and Alex Maninih, On behalf of the ToxIC
Fentalog Study Group
aOregon Health and Science University; bAmerican College of
Medical Toxicology; cCenter for Forensic Science Research and
Education at the Fredric Rieders Family Foundation; dNMS Labs;
eLehigh Valley Health Network; fUniversity of Pittsburgh School of
Medicine; gUniversity of Colorado School of Medicine; hIcahn
School of Medicine at Mount Sinai

Background: A growing number of novel psychoactive substan-
ces, including designer benzodiazepines, have become available
on the illicit drug market and over the internet. Etizolam, a thie-
nodiazepine, and flubromazolam, a triazalobenzodiazepine, have
recently emerged on the illicit drug market in Europe and the
United States in recent years. Reports of non-medical use and
detection of etizolam and flubromazolam drugs in counterfeit
medications appear to be rising, as is their identification in drug-
related deaths, often in combination with opioids and other CNS
depressants.
Methods: This case series includes adult ED patients who pre-
sented to emergency departments within the American College
of Medical Toxicology’s Toxicology Investigators Consortium
(ToxIC) fentalog study group after a suspected opioid overdose.
Toxicological comprehensive testing was performed on residual
blood samples via liquid chromatography quadrupole time-of-
flight mass spectrometry for the presence of over 900 psycho-
active substances and their metabolites. Cases with etizolam and
flubromazolam identified in biologic samples were reviewed.
Results: Between 10/6/20 and 3/9/21, 141 biological samples of
patients suspected of opioid overdose were analyzed from 5 clin-
ical sites encompassing 4 states (Missouri, Oregon, New York,
and Pennsylvania). The median age of subjects was 41.9 years
(range: 25-69); 80% were male. Etizolam was detected in 10 sam-
ples (7%) and flubromazolam in 2 samples (1.4%). Etizolam was
confirmed in all states except Missouri and flubromazolam was
detected only in Oregon. Oregon had the most exposures overall
(N¼ 5).
In all 10 cases with confirmed presence of etizolam, at least 1
opioid was also identified in biological samples (methadone
(n¼ 6), Fentanyl (n¼ 3), heroin (n¼ 2), buprenorphine (n¼ 1).
Flubromazolam, was detected in 2 samples, both from Oregon.
Methamphetamine (n¼ 4) and amphetamine (n¼ 3) were also
commonly detected. The primary reason for the exposure was
intentional in all 10 cases, the most common being misuse/abuse
(n¼ 5). No patients received flumazenil. Naloxone was adminis-
tered in 7 cases. The most common indications for naloxone
administration were depressed level of consciousness (n¼ 5),
respiratory depression clinically (n¼ 3), decreased oxygenation
(n¼ 1), and decreased expired carbon dioxide (n¼ 1). In 5 cases,
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the response to naloxone was known: No response (n¼ 1),
increased respiratory rate (n¼ 2), improved level of conscious-
ness (n¼ 4), iatrogenic withdrawal precipitated (n¼ 1). In 3 cases,
3 or more doses of naloxone was administered. One patient was
intubated for acute respiratory failure non-responsive to nalox-
one. The primary reason for the exposure was intentional in all
10 cases, the most common being misuse/abuse (n¼ 5). Nine
patients were discharged without sequelae and 1 left against
medical advice. There were no deaths.
Conclusion: Combined designer benzodiazepine and illicit opioid
use can result in synergistic toxicity that may increase the risk of
an overdose and/or death. In these preliminary data, etizolam
was always identified along with at least 1 opioid, suggesting
either addition to the opioid supply or concomitant use.

hughesad@ohsu.edu

23. Cannabis and warfarin interaction
on a patient with a left ventricular
assist device

Christopher W. Meadena, Scott Stewartb, David
Silberb, Bruce Rucka, Lewis Nelsona and Diane
Calelloa

aRutgers New Jersey Medical School; bHackensack University
Medical Center

Background: As of April 2021, medical and/or recreational can-
nabis is legal in all but 6 states. With its availability increasing
across the United States, providers must be aware of potential
interactions with narrow therapeutic index medications, such as
warfarin, due to the metabolism of D9-THC by CYP450. Patients
on warfarin, including those with left ventricular assist devices
(LVAD), require strict maintenance of a therapeutic INR and can
develop bleeding complications because of this drug-drug
interaction.
Case: A 67-year-old woman with an extensive cardiac history
requiring placement of a LVAD, rheumatoid arthritis, and chronic
pain presented to the ED for evaluation of an INR that was dis-
covered on routine outpatient warfarin monitoring. An INR meas-
ured in the ED was 8.3. Her prescribed warfarin dose was 3mg
daily and her INR was subtherapeutic at 1.5 two weeks prior, at
which time she received a one-time additional dose of 1mg of
warfarin. She denied changes in diet or recent alterations to her
regular medications (lisinopril, metoprolol, spironolactone, parox-
etine, aspirin, gabapentin, cyclobenzaprine, pantoprazole, oxy-
codone, levothyroxine, and metformin). Several months prior, the
patient had a similar episode with an INR of 11.1. After further
history, the patient disclosed using THC-containing cookies in the
last week for her pain. The amount of product consumed varied
based on her pain severity. She endorsed similarly using THC edi-
bles in relation to the previous episode of supratherapeutic INR.
The patient was counseled to cease the use of THC containing
products, and her warfarin was held until her INR was back
within therapeutic range at 2.9. She continues to have variation
in her INR when using THC containing products and is followed
weekly for strict monitoring of her anticoagulation status.
Discussion: Cannabis and warfarin can interact to cause a supra-
therapeutic INR; however, no such case reports describe this
interaction in a patient with an LVAD. Appropriate anticoagula-
tion in patients with an LVAD is critical to preventing device
thrombosis while avoiding major bleeding complications. Present
guidelines recommend anticoagulation using warfarin with a
goal INR of 2-3 and other novel anticoagulation agents are not
currently recommended. Unfortunately, this complex patient
population may have comorbidities that prompt the use of

cannabis to control symptomatology. As availability of cannabis
products expands across the United States, patients with LVADs
should be counseled on the effects that cannabis may have on
the maintenance of anticoagulation with warfarin.
Conclusion: Cannabis use can cause a supratherapeutic INR in
LVAD patients on guideline directed anticoagulation therapy
with warfarin.

Christopher.w.meaden@gmail.com

24. Salicylate toxicity in elderly
patient after chronic exposure to a
methyl salicylate-containing
rubefacient (RUB A535TM)

N. Daniel Berger, Grenvil Gracias and Ryan Chuang

University of Calgary

Background: Rubefacients containing methyl salicylate are com-
monly used for the treatment of musculoskeletal and pain. While
acute salicylate poisoning from oral ingestion accounts for
roughly 3-5% of all drug intoxications, chronic salicylate toxicity
from overapplication of topical methyl salicylate is relatively rare.
Here, we present a case of chronic toxicity in an elderly patient,
from percutaneous absorption of topical methyl salicylate.
Case report: A 65-year-old female presented with an exacerba-
tion of shortness of breath not relieved by Ventolin (salbutamol).
Her respiration rate was 28, with a blood pressure of 114/76,
heart rate of 120 bpm, and 96% O2 saturation on 2L of O2. A
non-productive cough had worsened over the past 5-7 days. She
had a past medical history significant for coronary artery disease
with two past STEMIs, COPD with multiple past exacerbations,
hypertension, chronic heart failure, and long-standing chronic
pain. A 1 to 2 pack per day smoker, her medication list also
included alendronate, pantoprazole, Spiriva, Advair, zopiclone,
and Tylenol #3 and #4 for her pain. The patient’s status contin-
ued to worsen despite treatment for an acute COPD exacerba-
tion and CHF, and blood gas revealed a pH of 7.41, a PCO2 of
15, an HCO3

- of 10 and an anion gap of 22, with a normal osmo-
lar gap. Acetaminophen and ethanol levels were normal, but sali-
cylate levels were 5.62mmol/L. The patient mentioned that she
sometimes took 81mg ASA daily but denied overdose.
Interestingly, the patient complained of tinnitus for the past sev-
eral weeks, and nausea, vomiting and diarrhea in the preceding
days. As the patient’s respiratory distress worsened her mental
state deteriorated, she received 3 amps of NaHCO3, was intu-
bated, and referred for urgent hemodialysis. It was later deter-
mined that she had been applying large amounts of a methyl
salicylate rubefacient (RUB A535TM) over large portions of her
body to control her neuropathic pain.
Discussion: Case reports exist that detail concentrated topical
salicylic acid preparations. However, there are few case reports
that demonstrate chronic salicylate toxicity in an elderly individ-
ual from over-use of topical methyl salicylate pain relievers.
Salicylate poisoning is often missed in elderly patients, due to
clinical overlap with symptoms of concomitant diseases such as
COPD and congestive heart failure. As salicylates are primarily
excreted by the kidneys, age related decline in renal function
may contribute to chronic toxicity. While prescription-grade sali-
cylic acid preparations may contain anywhere between 3-10%
salicylic acid, common rubefacients can contain anywhere
between 18% to 30% methyl salicylate are available freely over
the counter. As many common pain medications (including non-
steroidal anti-inflammatories, opioids and muscle relaxants)
should be used with caution in elderly patients, they may turn to
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available topical over the counter medications as a “safe”
alternative.
Conclusions: Methyl Salicylate-containing rubefacients may
cause chronic salicylate toxicity that can be overlooked in the
elderly patient. Physicians should be aware of the potential risks
for salicylate poisoning in such patients.

ryan.chuang@albertahealthservices.ca

25. Thematic assessment of detritus
marijuana packaging on the eve of
legalization in New York City

Adam Blumenberg

Columbia University Medical Center Department of Emergency
Medicine

Background: Marijuana is a schedule 1 substance that cannot be
possessed within the United States according to federal law.
Despite this, several states including Oregon, Colorado, and
California have legalized marijuana within their own borders.
Since the Obama administration released the Cole Memorandum
in 2013, federal authorities generally do not prosecute intrastate
marijuana commerce. This is similar to the Dutch policy gedoog-
beleid in which marijuana is explicitly illegal, but tolerated by
enforcement policy. States where marijuana is legal prohibit pur-
chase by minors and mandate strict regulation of packaging
labels. In states where marijuana is illegal, package labeling is
designed at the discretion of marijuana distributors. On March 31
2021, New York State legalized marijuana for sale and consump-
tion. Now that New York has legalized marijuana, the state will
likely regulate and standardize packaging requirements. This
study assesses various marijuana package labels during the peri-
legalization period in New York City.
Methods: From December 2020 until April 2021, sidewalks in the
Washington Heights neighborhood of New York City were
inspected for discarded packaging materials suspected to be
marijuana containers. Packages were collected for study if an
olfactory assessment indicated marijuana residue.
Results: A total of 20 packages were included and their labels
underwent thematic assessment.
Several packages were labeled as originating from California.
Many of these were compliant with California regulations for
marijuana labeling. Labels included container contents (cannabis),
a triangular warning logo, company name, website, weight, P65
warning, child warning in English and Spanish. Some packages
were child resistant. This group of packages appears to have a
legitimate Californian origin imported by unknown methods to
New York.
Other packages implied Californian origin by including the state
designation “CA” adjacent to the state-specific triangular mari-
juana logo but lacked all or some mandated warning labels.
Particularly illustrative are packages labelled “Gorilla Glue” and
“Fire OG,” which are marketed as California products but are
noncompliant with Californian label regulations, suggesting
counterfeit merchandise.
Some packages suggest illegality by appropriating nationally rec-
ognized non-marijuana related brands. In addition to “Gorilla
Glue,” a national adhesive brand that is not affiliated with mari-
juana production, packages in this category include “Joker” and a
depiction of “Rick and Morty” from the titular movie and televi-
sion show, respectively. It is unlikely that legal intrastate mari-
juana businesses with a tenuous standing under federal drug law
enforcement would utilize branding that would attract attention
from a national company. Accordingly, it appears this group
exploits nationally recognized trademarks to sell an illegal prod-
uct.

Another subset of packages contained illustrations and written
branding (e.g., “Sour Diesel” and “Moneybag Runtz”) but no add-
itional text. These imply verbal identification of package contents
between distributor and consumer, as well as branding of a par-
ticular product. These are distinct from packages with no design
or text branding, i.e., clear or monochrome plastic bags and
cylinders.
Conclusion: Prior to legalization in New York State, drug suppli-
ers appear to import marijuana from Californian businesses, sell
counterfeit Californian marijuana, invoke nationally recognized
brands, develop independent brand, and distribute unlabeled
packages.

AdamBlumenbergMD@gmail.com

26. Cobra confusion

Elizabeth Silvera and Douglas Algrena,b

aKansas Poison Control Center; bTruman Medical Center/University
of Missouri-Kansas City

Background: Non-native (exotic) snake envenomations are
uncommon in the United States with approximately 30-50 cases/
year. These accounted for �1% of envenomations reported to
US poison centers from 2015-2018, with cobra species making
up the majority of exotic bites. Monocled cobra envenomation
(Naja kaouthia) has been described previously in literature and is
characterized by rapid local tissue injury and neurotoxic effects.
Case report: A 35-year-old male bitten by his pet monocled
cobra (Naja kaouthia) on his right forearm presented to an emer-
gency department within 15minutes complaining of arm pain.
Exam: BP 113/54mmHg, HR 114 bpm, RR 20, temperature 35.4
Celsius, and oxygen saturation 92% on room air. Swelling, and a
purpuric area 2cm in diameter was evident at the bite site and
the patient started to become diaphoretic and pale. The patient
developed tremors and was given lorazepam and morphine. By
3 hours post-envenomation he had difficulty speaking, facial par-
alysis, increased secretions, and was intubated. Antivenom was
located at a local zoo and the patient was transferred. Five vials
of neuro polyvalent cobra antivenin were administered �8 hours
post-envenomation with minimal response, prompting another 5
vials given an hour later (which was not relayed to the poison
center nor documented on the MAR). Patient’s respirations
improved overnight and he was extubated the next morning at
hour 20 post-envenomation. Extremity weakness was noted on
exam and another 5 vials were administered (24 hours post-
envenomation) with significant improvement. At 40 hours post-
envenomation the poison center was contacted by a different
regional poison center and informed they were contacted dir-
ectly by a provider on the team and had been providing recom-
mendations for the patient’s course. Neither poison center was
aware the other one was involved. The patient was discharged
72hours post-envenomation without residual effects. No symp-
toms of serum sickness were reported during follow-up.
Discussion: This case describes classic toxicity of a Naja kaouthia
envenomation complicated by management challenges and
documentation issues. There was significant confusion over the
total number of vials of antivenom administered. The MAR only
documented 10 vials of antivenom, however progress notes dis-
cussed 15 vials of antivenom administered. The second 5-vial
dose was not documented via the MAR. The zoo confirmed that
15 vials were utilized based on what was returned. Additionally,
the inadvertent involvement of two poison centers-both com-
pletely unaware and believing they were the only ones manag-
ing the case-is a unique scenario and highlights an issue of
multiple providers receiving different information and providing
different management recommendation. This may result in con-
fusion by the treating providers that could impact the
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management and outcome of patients. Providers that are con-
tacted about cases outside their poison center jurisdiction should
consider contacting the local poison center.
Conclusion: Exotic antivenom administration falls outside the
comfort zone of many healthcare professionals and current pro-
tocols, resulting in increased risk of errors. In this case, inappro-
priate documentation and poor communication resulted in
confusion over the total vials of antivenom administered and dis-
crepancies in the management recommendations from two dif-
ferent poison centers.

esilver@kumc.edu

27. Adverse outcomes associated with
promethazine in hospitalized patients

Ophir Lavon and Eyal Lapid

Clinical Pharmacology and Toxicology Unit, Carmel Medical
Center, Haifa, Israel

Objective: The study was aimed to evaluate promethazine use
and adverse outcomes in hospitalized patients.
Methods: A single center retrospective chart review of patients
hospitalized during 2017-2018 and treated with promethazine
was conducted. Medical records were retrived using a computer-
ized query. Exclusion criteria included mechanically ventilated
patients and patients who were already treated with prometha-
zine regularly before admission. Primary outcomes included in-
hospital post-exposure events: worsening delirium, mechanical
ventilation, sudden loss of consciousness, cardiac arrhythmias
and mortality. Demographic and clinical data were collected and
subjected to comprehensive statistical analysis including uni- and
multi-variant regression.
Results: 200 patients were included in the final analysis. Average
age of patients was 79 years; 53% were male. Average Charlson
comorbidity index was 4.12. Main hospitalization causes were
respiratory impairment (20%) and infections (18%). Main indica-
tion for promethazine was acute agitation (73.5%). In average
promethazine was administered on day 6 of hospitalization
(median was day 5). Average duration of stay was 10.5 days
(median was 8 days). Mortality rate was 14%. In 18% of patients
significant blood pressure changes (>20mmHg) before and after
drug administration were recorded. Delirium worsened in 11%
and 5.5% experienced fall. 2% of patients developed cardiac
arrhythmia and 1.5% were ventilated within 12 hours post admin-
istration. Concomitant treatment with benzodiazepines, oxygen
saturation in room air below 95% and pulse above 87/min were
significantly associated with a higher incidence of adverse out-
comes in promethazine treated patients.
Conclusions: Hospitalized patients treated with promethazine
have higher in-hospital morbidity and mortality compared to his-
tory and literature data. Causality is unclear. It is assumed that as
high risk patients with prolonged hospitalizations have higher
chance to develop acute agitation secondary to advanced illness
and clinical deterioration, promethazine is sometimes used too
loosely to suppress the secondary psychoactive state without suf-
ficient prior assessment. This potential unwary medication prac-
tice may mask clinical signs and delay diagnosis and treatment
of the underline cause of agitation. Appropriate evaluation and
exclusion of acute organic impairment is advised before any
administration of promethazine. Further research is needed to
explore the causal relation of promethazine and the observed
adverse events.

ophir.lavon@clalit.org.il

28. Holy COWS: precipitated opioid
withdrawal treated with
polypharmacy including high dose
fentanyl

Nathan Kunzler, Robert Cole Pueringer and
Benjamin Willenbring

Regions Hospital, Division of Medical Toxicology

Background: Precipitated opioid withdrawal is a complex and
dangerous condition. Traditional treatment modalities for with-
drawal may be less efficacious when the agents that precipitate
withdrawal have long half-lives and high binding affinities. One
such agent is buprenorphine, which is increasingly used as part
of take home and self-induction protocols, particularly during the
COVID-19 pandemic. Clinicians should remain vigilant about the
use of these protocols and be aware of the difficulty in treating
buprenorphine-precipitated opioid withdrawal.
Case report: A 55 year-old woman presented to the Emergency
Department (ED) after ingesting 24/6mg of a buprenorphine/
naloxone co-formulation, which she had been prescribed in the
past for opioid use disorder. On the day of presentation, she
reported subjective withdrawal symptoms and took 8/2mg of
buprenorphine/naloxone followed by an additional 16/4mg after
she experienced worsening withdrawal symptoms. She felt her
withdrawal was worsening and presented to the ED. Initial vital
signs were: temperature 36.4 degrees centigrade, heart rate 86
beats per minute, blood pressure 142/111mmHg, respirations 37
per minute, and oxygen saturation 97% on room air. She was
evaluated by a medical toxicologist and noted to have piloerec-
tion, agitation, confusion, abdominal pain and cramping, mydria-
sis, and subjective feelings of severe withdrawal. She was
administered 1000mcg intravenous (IV) fentanyl over the first
1.5 hours, then over the following 18hours received 12.5mg IV
droperidol, 0.2mg oral (PO) clonidine, 2mg intramuscular (IM)
lorazepam, 7mg IV Lorazepam, 60mg IV ketamine, and a dexme-
detomidine IV infusion. By the following morning her symptoms
had improved, her vital signs normalized, and she was no longer
experiencing subjective withdrawal symptoms. She was dis-
charged on hospital day 3 after declining a buprenorphine
induction.
Discussion: This case highlights the difficulty of treating opioid
withdrawal precipitated by buprenorphine. Despite large doses
of a full opioid agonist (which is often suggested in literature
around this topic), our patient’s withdrawal symptoms were not
controlled. In this case the use of multimodal sedation was
effective but did require an ICU admission. This case serves to
highlight one of the risks of buprenorphine self-induction. It also
demonstrates that consideration of a broader range of treatment
modalities for buprenorphine-induced withdrawal may be
needed than what has been traditionally considered.
Conclusion: In this case our patient likely began a self-induction
before she was clinically in withdrawal which led to precipitated
withdrawal. Her symptoms were severe, and while some have
suggested that in such cases large doses of buprenorphine may
be useful, 24mg of self administered buprenorphine did not
improve her symptoms. Ultimately, large amounts of full opioid
agonists were not effective and a combined multi-modal sed-
ation and anxiolytic regimen was needed.

nathan.m.kunzler@gmail.com
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29. A cross-sectional observational
study looking at adverse drug
reactions to COVID-19 vaccines
reported to a poison center COVID-19
hotline

Yomi Tadfor, Ngan Nguyen-Hua, Hillary Bennett and
Susan Smolinske

New Mexico Poison & Drug Information Center

Background: Post-marketing passive surveillance of adverse
reactions related to the COVID-19 vaccine provides insight into
additional side effects and safety issues that may not have been
presented or have been identified in clinical trials. A statewide
COVID-19 hotline was set up in coordination by the Department
of Health. The hotline is a partnership with the poison center
and a managed care organization answering general questions
from the public, a nurse line answering calls about medical
issues, and DOH epidemiologists answering questions from pro-
viders. After the FDA Emergency Use Authorized COVID-19 vac-
cines became available, the poison center was tasked with
actively collecting local and timely data of adverse drug reac-
tions, following each patient to outcome, and submitting VAERS
reports when indicated. The study aim is to categorize all
adverse reactions reported to the state hotline.
Methods: Calls related to adverse reports experienced after admin-
istration of the COVID-19 vaccine (either Pfizer-BioNTech, Moderna,
or the Johnson & Johnson’s Janssen) between January 1, 2021
through May 11, 2021, in individuals 16 years of age and older
were recorded and documented on a daily basis. The poison center
was notified via secure email of calls received from other partners
(nurse line or epidemiology line), and conducted telephone calls to
those patients to gather information regarding the reaction and
provide advice for therapy if needed. Information recorded for each
report included patient demographic information, brand and lot
number of the vaccine, reaction onset, type of adverse reaction
experienced, treatment issued (if any), and outcome. In this analysis
we calculated the incidence rates of each adverse event and eval-
uated any possible trends. Serious adverse reactions were reported
to the Vaccine Adverse Event Report System (VAERS). An attempt
was made to follow each case to outcome.
Results: During the study period, 1,638,396 doses of vaccine
were administered in the state. There were 370 reported adverse
reaction cases (ADRs). The majority of reports were females 270
(72.9%), with a median age of 55. The ADRs with the highest inci-
dence rates were injection-site local reactions (rash, swelling, pain
at injection site), non-injection-site local reactions (rash and swel-
ling not at injection-site), and systemic reactions (fatigue, head-
aches, chills and fever), at 137 (37.0%), 65 (17.5%) and 335
(90.5%), respectively. Unexpected reactions included Guillain Barre
Syndrome (1), stroke (3), Bell’s palsy (2), shingles (6), tinnitus (10),
and vertigo (44). Treatments included analgesics and antihist-
amines 128 (34.5%) and 83 (22.4%), respectively. Additionally, 32
cases resulted in an emergency room visit,11 in an urgent care
visit, and 40 in a provider visit. Onset recorded for 289 cases was:
0-30min (11.42%), >30min - 2 hrs (8.30%), >2 - 12hrs (14.88%),
>12 - 24hrs (14.19%), >1-3 days (21.11%), and >3 days (30.10%).
Conclusions: Poison Centers are uniquely positioned to conduct
post-marketing surveillance for new FDA authorized therapies.
This study reveals various ADRs reported in one state with one
of the highest vaccination rates, and highlights the importance
of post-marketing studies to provide an essential safety net for
the monitoring of the COVID-19 vaccine.

ssmolinske@salud.unm.edu

30. Bupropion double doses reported
to US poison centers from 2006
to 2020

Sheila Goertemoeller, Jonathan Colvin, Alysha
Behrman and Shan Yin

Cincinnati Childrens Hospital Medical Center’s Drug and Poison
Information Center

Background: Bupropion is an antidepressant previously removed
from the market due to seizure occurrence in daily doses of 400-
600mg. It was reintroduced with a lower dosage of 200-450mg.
A previous National Poison Data System (NPDS) study identified
high morbidity and mortality with bupropion overdoses. Another
study suggested vigilance in bupropion double dose cases.
Consensus amongst poison control centers for a referral dose of
bupropion (double doses) is lacking albeit common occurrence.
Methods: This was a retrospective chart review of bupropion
therapeutic errors reported to the NPDS between 1/2006 to 12/
2020. The inclusion criteria for analysis were single substance
ingestions coded with the scenario inadvertently took/given
medication twice. Based on current data definitions this criteria
was chosen to best represent double doses taken in close prox-
imity. Data extracted included patient demographics, manage-
ment site, clinical effects and medical outcome. The total
exposure dose was isolated in milligrams for all evaluable cases
using Micromedex product identification codes.
Results: The inadvertently took/ given medication twice scenario
was 2.5 times more common than any other therapeutic error,
and accounted for a total of 15,590 cases. Case counts remained
steady from 2006-2014 then doubled from 2015 to 2020. The
majority of cases (93%) were adults 20 years and over. Long act-
ing bupropion accounted for 65.5% of all formulations. The exact
dose in milligrams was reported in 14,309 (92%) cases. 4,239
(29.1%) were already en route or referred to a HCF and 10,684
(68.6%) were managed on site. No symptoms were reported in
11,459 (73.5%) of all cases including 6,034 (54.4%) of cases fol-
lowed to a confirmed medical outcome. Dizziness, agitation, nau-
sea, tremor, and tachycardia were the top 5 reported symptoms.
Seizure occurrence in this group was lower than other bupropion
therapeutic error scenarios. Seizures were reported in 58 cases
(57 single seizure and 1 with multiple seizures). The mean dose
ingested across all cases was 498mg and among the single seiz-
ure group was 615mg. The lowest reported total dose with a sin-
gle seizure was 150mg. There were no cases with a major
outcome reported. There were 882 (5.7%) with a moderate out-
come, 1,776 (11.4%) with a minor outcome, and 3,114 (20%) had
no effect. 7,823 (50.2%) cases were not followed to a known out-
come. There were no fatalities reported with the inadvertently
took/ given medication twice scenario. Further analysis of select
case narratives may provide insight into the impact of prior med-
ical history, timing between doses, verification of dosage amount
and confirmation of coded fields.
Conclusion: In the inadvertently took/given medication twice
scenario for bupropion ingestions, seizures were reported in a
small subset of patients (0.4%) with a total double dose range of
150-1200mg.

sheila.goertemoeller@cchmc.org
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31. Remdesivir associated bradycardia
identified through the FDA ACMT
COVID-19 ToxIC (FACT)
Pharmacovigilance Project

Jason Devguna, Kim Aldyb, Sharan Camplemanb,
Stephanie Abstonb, Alison Meynb, Jeffrey Brentc and
Paul Waxb;, On behlf of the Toxic FACT Study
Groupb

aWashington University School of Medicine; bAmerican College of
Medical Toxicology; cUniversity of Colorado School of Medicine
and Colorado School of Public Health

Background: The American College of Medical Toxicology’s
(ACMT) Toxicology Investigators Consortium (ToxIC) developed a
multi-center active surveillance and reporting system to identify
adverse events related to COVID-19 therapies. This project, the
FDA ACMT COVID-19 ToxIC (FACT) Pharmacovigilance Project,
has identified a signal of remdesivir associated bradycardia. A
more detailed investigation into this effect was then undertaken.
Methods: This is an active surveillance project with 15 participat-
ing medical centers focusing on identifying possible ADEs, medi-
cation errors, toxicity and/or overdose related to any medication
or substance administered with intent to treat or prevent COVID-
19 infection. Cases are actively identified by direct contact with
treating providers, pharmacists, and chart review. Cases were
submitted between 11/23/20 and 4/30/21 by site principal inves-
tigators and trained research assistants. Utilizing a standardized
data collection tool, we gathered specific data including patient
demographics, case narrative, exposure details, clinical signs and
symptoms, and treatment and outcomes surrounding the ADE.
We identified a signal of remdesivir associated bradycardia in
FACT’s first month. ToxIC alerted the sites and instituted a spe-
cific remdesivir bradycardia data collection instrument that
includes vital signs, specific signs and symptoms, medication
administration records, laboratories before, during and after each
remdesivir dose, (potassium, troponin, TSH, creatinine), and rele-
vant cardiac diagnostic studies (e.g. EKG, echocardiogram).
Bradycardia was defined as any recorded heart rate <60 beats
per minute (bpm) occurring after the start of the remdesivir regi-
men. Resolution of bradycardia was defined as heart rate >60
bpm sustained for 8 hours or longer. Cases were evaluated for
seriousness based on the FDA regulatory definition of serious (21
CFR 314.80). Non-parametric and descriptive statistics were per-
formed in SPSS (v.23, IBM, Armonk, NY).
Results: Between November 2020 and April 2021, 118 cases of
remdesivir-related bradycardia were identified. Cases with
detailed heart rate information were analyzed (N¼ 70). Serious
effects were identified in 32 cases (45.7%), with 29 being poten-
tially life-threatening. The most common reason for a potentially
life-threatening event was a heart rate <45 bpm in 28 cases
(87.5%) with 1 case of QRS prolongation (3.1%). There were no
deaths in the cases evaluated during the submission period. In
most cases (80%, N¼ 56) 4 or more doses of remdesivir were
administered. The median hospital stay was 9 days (IQR 6-14).
Lowest heart rate prior to remdesivir was significantly different
than lowest heart rate following remdesivir by pairwise chi-
square analysis. Bradycardia following remdesivir infusion was
more likely to occur after doses 3, 4, and 5 than doses 1 and 2.
Eight cases had a total of 10 specific interventions for the brady-
cardic event.
Conclusions: Bradycardia during remdesivir treatment outside
the immediate infusion period has been identified by this study
and is a potentially serious unlabeled event. The FACT Project, in
collaboration with the FDA, is continuing to collect detailed

information on these cases for the evaluation and further charac-
terization of this safety signal.

jdevgun@wustl.edu

32. Management of severe dabigatran
overdose: a case report

Anna Celentanoa, Massimo Zambonb, Marcello
Ferruzzia, Fabrizio Sesanaa and Francesco Scaglionea

aMilan Poison Control Center, ASST Grande Ospedale
Metropolitano Niguarda; bASST Melegnano e Martesana

Objective: Dabigatran is a direct thrombin inhibitor whose indi-
cations are non-valvular atrial fibrillation, deep vein thrombosis
(DVT) and pulmonary embolism (PE).
It has a short half-life (12-17hours), a rapid onset of action (1-
2 hours) and it is predominantly eliminated by kidneys and it
does not require monitoring, unless in particular clinical situa-
tions.
In case of overdose or conditions that lead to toxic concentration
of the drug, hemodyalisis, when feasible, and idarucizumab are
the main therapeutic options. Idarucizumab is a humanized
monoclonal antibody fragment that binds dabigatran with an
affinity that is about 350 times higher than that of thrombin.
In this case report prothrombin complex concentrate and idaruci-
zumab were not sufficient to reverse the effect of dabigatran,
and only Continous Renal Replacement Therapy (CRRT) allowed
to save the patient.
Case report: An 80-year-old woman, who was treated with dabi-
gatran 150mg twice a day for previous DVT and PE, developed
proctorrhagia, diffuse thoracic haematomas, metabolic acidosis
and severe alterations of the coagulation tests.
The patient suffered from hypertension, hypercholesterolemia
and had been nephrectomised. Despite having a single kidney,
the patient had a normal renal function (creatinine 0.9mg/dl).
At admission there were neither hemodynamic alterations nor
pathological neurological or respiratory signs. She developed an
acute kidney failure (serum creatinine 2.43mg/dl, blood urea
nitrogen 107mg/dl) and a severe coagulation alteration.
Idarucizumab 5g was administered without clinical effects.
Therefore, she was treated with a second 5g dose of idarucizu-
mab, prothrombin complex concentrate (50 UI/Kg), and two fresh
frozen plasma units. These treatments did not improve the clin-
ical situation, and the proctorrhagia worsened, so she was trans-
ferred to the intensive care unit. The dabigatran serum
concentration was 6600 ng/ml. After 12hours without signs of
clinical and laboratory improvement continuous veno-venous
hemodiafiltration (CVVHDF) was started. Coagulation parameters
gradually improved over a period of 72hours under CVVHDF.
Conclusions: The rapid effect of Idarucizumab is useful in emer-
gency, however, in this case, it did not manage to reverse the
intoxication, allegedly as a consequence of the extremely ele-
vated levels of dabigatran and its effects on coagulation.
The acute renal failure and the lack of bleeding till the reach of
an extremely elevated serum levels of dabigatran, which pre-
vented the patient from suspending the therapy, might have
caused an accumulation of the drug.
Neither a double treatment with idarucizumab, nor a combin-
ation of idarucizumab and prothrombin complex concentrate
were effective in this case. Only CRRT allowed to interrupt the
bleeding restoring effective coagulation, so in presence of
extremely elevated serum levels of dabigatran and active bleed-
ing it’s seems to be useful CRRT.
Limited information is available about the treatment of severe
over-dose. On the basis of this case report, in presence of par-
ticular risk factors, a periodical serum level of dabigatran could
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be advisable. Moreover, it could be useful to consider CRRT in
presence of extremely elevated serum levels of dabigatran and
active bleeding.

anna.celentano@ospedaleniguarda.it

33. Intubation thwarted: severe CNS
depression after pediatric clonidine
overdose reversed with low-dose
naloxone

Antonia Nemanicha, Frederick Angb and Jenny Lua

aToxikon Consortium; bIllinois Poison Center

Background: Clonidine overdoses cause significant morbidity in
children and have increased in this population over the past two
decades. Intubation for severe CNS depression is not uncommon
in these ingestions. We present a case where relatively low-dose
naloxone was successful in reversing the CNS depression caused
by clonidine toxicity in a six-year-old, preventing the need for
intubation.
Case report: A six-year-old girl accidentally ingested 0.6mg of
clonidine in the form of two 0.3mg tablets which were stuffed
into a ball of cheese and intended as an anxiolytic for the family
dog. She presented to the emergency department 30minutes
later and was hypotensive, bradycardic, and minimally respon-
sive. She was treated with atropine, IV fluids, and an epinephrine
drip with improvement in her heart rate and blood pressure. Her
mental status remained severely depressed and, while providers
were preparing for intubation, 1mg of IV naloxone (0.05mg/kg)
was administered. Within a few minutes, the patient became
more alert and was soon awake and answering questions. She
was started on a naloxone drip titrated between 0.6-1mg/hr and
stayed easily arousable. She was admitted to the pediatric ICU
and discharged a day and a half later without sequelae.
Discussion: Administration of naloxone for CNS depression in
clonidine overdose has become commonplace, primarily as a
means to prevent intubation, which is not without complications.
Recent studies have shown that large doses of naloxone are usu-
ally necessary, and even then, it may not be an effective anti-
dote. This outcome in this case was surprising because such a
low dose of naloxone was successful. It is also worth noting that
clonidine used for anxiolysis in animals can be particularly dan-
gerous in pediatric ingestions because the doses are often higher
than those used in humans.
Conclusion: Low-dose naloxone has the potential to be effective
in reversing the CNS depression caused by clonidine overdose in
the pediatric population. Starting doses of 0.05-0.1mg/kg are rea-
sonable.

anemanich@gmail.com

34. Increased pediatric edible
cannabis exposures in Illinois after
legalization and during the COVID-19
pandemic

Antonia Nemanich and Michael Wahl

Toxikon Consortium

Background: Illinois recently became the 11th state to legalize
cannabis in the U.S. and consumers have been able to buy

cannabis for recreational use in the state since Jan 1, 2020. In
Illinois, the availability of legal marijuana products coincided with
the COVID-19 pandemic. Although COVID-19 led to a state-wide
stay at home order in March of 2020, cannabis dispensaries
remained open as they were considered essential businesses.
Edible marijuana products are by far the most likely to lead to
pediatric exposures, since they closely resemble regular candy,
brownies, and other sweets appealing to children. In other states
that have legalized marijuana, the increase in availability of edi-
bles after legalization resulted in an increase in pediatric inges-
tions between 2-3 times that seen in states where it is illegal,
according to a recent national study.
Methods: Data from our regional poison center (RPC) was retro-
spectively queried for all ingestions of edible cannabis products
in children less than six years of age for the three-year period
2018-2020. Data extracted included type of edible product
ingested, patient age and gender, disposition, and severity of
clinical effects.
Results: There was a 13.6-fold increase in pediatric edible expo-
sures from 2018 to 2020 (1263.6% increase). There were 150
exposures to edible marijuana products in children younger than
6 years reported to our RPC in 2020. This is up from 11 edible
exposures in 2018 and 35 in 2019.
Minor effects were the most common medical outcome in this
age group throughout the study period. Severe clinical effects
such as seizures and the need for intubation were not seen in
2018. However, 5 patients (3.3%) had severe effects in 2020. The
percentage of patients requiring admission decreased slightly,
with 5 patients (45%) requiring admission in 2018, and 58
(38.6%) in 2020.
Conclusions: Pediatric edible cannabis exposures in Illinois
increased significantly in 2020, far more than expected compared
to the increase reported in other states after legalization of recre-
ational cannabis. This is likely multifactorial and may be related
not only to the new legal status of the products, but also to
COVID-19 pandemic-related quarantines. It may be that due to
the pandemic, pediatric patients spent more time in their homes,
with more opportunities to ingest a family member’s edibles. To
reduce unintentional exposures in this age group, increased poi-
son prevention awareness and education should be delivered to
parents and caregivers who use cannabis products.

anemanich@gmail.com

35. Adverse drug events associated
with monoclonal antibodies used in
the treatment of COVID-19

Jennifer Careya, Katherine Boyleb, Kim Aldyc, Sharan
Camplemanc, Stephanie Abstonc, Alison Meync, Paul
Waxc and Jeffrey Brentd;, On behlf of the ToxIC FACT
Study Group
aUniversity of Massachusetts Medical School; bBeth Israel
Deaconess Medical Center; cAmerican College of Medical
Toxicology; dUniversity of Colorado School of Medicine

Background: The American College of Medical Toxicology’s
Toxicology Investigators Consortium (ToxIC), in collaboration with
the Food and Drug Administration (FDA), developed the FDA
ACMT CoVid-19 ToxIC (FACT) Pharmacovigilance Project, a multi-
center active surveillance and reporting system to identify previ-
ously unrecognized adverse drug events (ADEs) related to
COVID-19 therapies. Among the emerging COVID-19 treatments,
neutralizing monoclonal antibodies (mAbs) are being used as
therapy for adult and pediatric patients with diagnosed COVID-
19 infections. The mAbs with neutralizing activity against COVID-
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19 include bamlanivimab (alone or in combination with etesevi-
mab) and casirivimab in combination with imdevimab. More
information, particularly real-world data, is needed to understand
the optimal use and the possible ADEs associated with these
therapeutics beyond clinical trial data.
Methods: This is an active pharmacosurveillance project with 15
participating medical centers across the United States. The pro-
ject focuses on identifying possible ADEs, medication errors, tox-
icity, and/or overdose related to any medication or substance
administered by a healthcare provider in an inpatient or ambula-
tory setting, or by patient self-administration with intent to treat
or prevent COVID-19 infection. Cases are actively identified via
site specific mechanisms including direct contact with treating
providers, pharmacists, and chart review. ADEs associated with
neutralizing mAbs were captured between 11/23/20 and 4/30/21
by site principal investigators, and trained and monitored dedi-
cated research assistants. Utilizing a standardized mAb data col-
lection tool developed by ToxIC in conjunction with the FDA,
data was collected on vital signs, signs and symptoms, outcome,
and laboratory before, during, and after administration.
Results: A total of 62 cases of potential mAb-associated ADEs
were reported during this time period. As shown in Table 1, the
majority of ADEs (N¼ 54, 87%) occurred within 12 hours of the
medication administration. As detailed in Table 2, 50 (81%) cases
reported more than one ADE. The majority of the ADEs were pul-
monary (N¼ 18, 29%), immunologic (N¼ 16, 26%), and cardiovas-
cular (N¼ 12, 19%).
Conclusions: The FACT Pharmacovigilance Project was created
as a novel multi-site pharmacosurveillance program to monitor
real-world adverse events related to therapies being used for the
treatment and prophylaxis of COVID-19, including mAbs. Most
reported mAb ADEs were pulmonary, immunologic, or cardiovas-
cular and the majority occurred within 12hours of administration.
Although these ADEs were reported to be associated with mAb
therapy, causality assessments are ongoing. This project is con-
tinuing to identify ADEs associated with mABs and other COVID-
related therapeutics.

kim.aldy@gmail.com

36. Rapid development of the FDA
ACMT COVID-19 ToxIC (FACT)
pharmacovigilance pilot project to
monitor adverse events reported in
association with COVID-19
therapeutics

Kim Aldya, Paul Waxa, Jeffrey Brentb, Stacy Marshallc,
Sharan Camplemana, Stephanie Abstona, Alison
Meyna, Ida-Lina Diakd, Karen Konkeld, Mallika
Mundkurd, Oanh Dangd and Keith Burkhartd;, On
behlf of the ToxIC FACT Study Groupa

aAmerican College of Medical Toxicology; bUniversity of Colorado
School of Medicine; cUniversity of California - Davis Medical
Center; dCenter for Drug Evaluation and Research, United States
Food and Drug Administration

Background: When the COVID-19 pandemic emerged, many
treatments were administered either off-label, under U.S. Food
and Drug Administration (FDA) Emergency Use Authorizations, or
through compassionate use programs. The rapid spread and
high mortality of COVID-19 emphasized a need to develop a sur-
veillance system to identify adverse drug events (ADEs) specific-
ally related to emerging COVID-19 therapeutics. In addition to

conducting routine surveillance, FDA contracted with the
American College of Medical Toxicology’s (ACMT) Toxicology
Investigators Consortium (ToxIC) to establish a novel multi-center
active surveillance network to capture ADEs associated with
COVID-19 therapeutics.
Methods: In October 2020, ToxIC recruited medical toxicology
site investigators from 15 medical centers across the United
States to establish a pilot toxicosurveillance program to pro-
actively identify and report ADEs associated with COVID-19 thera-
peutics to a new ToxIC Sub-registry. This FDA ACMT COVID-19
ToxIC (FACT) Pharmacovigilance Project focused on providing
timely data about adverse drug events associated with exposures
to medications or substances used for the treatment or preven-
tion of COVID-19 in inpatient and outpatient settings. Site-based
research assistants worked with the principal investigators at all
15 sites to proactively identify cases of interest via site-specific
mechanisms. These included reports from medical toxicology
consultations, the patient’s treatment team, the pharmacy, and
by chart review. A HIPAA-compliant web-accessible REDCap data
collection instrument was developed in collaboration with the
FDA to facilitate case submission and provide for real time
reporting. Over the initial 6 months of data collection, case iden-
tification criteria evolved to specifically target serious (e.g., death
or hospitalization) and unlabeled adverse drug events. FDA
Disclaimer: This abstract reflects the views of the author and
should not be construed to represent FDA’s views or policies.
Results: Between 11/23/20 and 4/30/21, 513 cases were submit-
ted across all 15 sites. Through close collaboration with the FDA
and continued assessment of emerging literature, investigators
were guided to identify important ADE signals. For example, we
developed a data collection form specific for remdesivir-associ-
ated bradycardia (heart rate below 60 after therapy initiation),
which ToxIC shared with the sites, leading to the identification of
118 cases.
Conclusion: In partnership with the FDA, ToxIC rapidly devel-
oped a multi-center pharmacovigilance pilot project to help iden-
tify and analyze ADEs associated with COVID-19 therapeutics.
Early identification of potential safety signals and creation of
enhanced data collection instruments allowed timely investiga-
tion of the potential causality and clinical significance of adverse
drug events reported with COVID-19 therapeutics. This project
demonstrates that in the face of a national public health emer-
gency, ToxIC can adapt to collect real-time data for public health
analysis.

kim.aldy@gmail.com

37. A new application of an old drug:
antimuscarinic toxicity secondary to
moist towelettes containing
glycopyrronium tosylate

Sarah Mahonskia, Matthew Grossb, Mary Ann
Howlandc and Rana Biaryd

aDivision of Medical Toxicology, Ronald O. Perelman Department
of Emergency Medicine, NYU Grossman School of Medicine, New
York, NY USA; bRonald O. Perelman Department of Emergency
Medicine, NYU Grossman School of Medicine, New York, NY;
cCollege of Pharmacy and Health Sciences, St. John’s University,
Queens, NY; dDivision of Medical Toxicology, Ronald O. Perelman
Department of Emergency Medicine, NYU Grossman School of
Medicine, New York, NY

Background: Glycopyrrolate is an antimuscarinic drug that is
commonly used for management of secretions in the operative
setting and in palliative care. However, newer formulations of
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glycopyrrolate are now being used in the outpatient setting for
management of hyperhidrosis. Glycopyrrolate acts primarily via
antagonism at M1 receptors with some antagonism at M3 recep-
tors as well. Excretion from sweat glands is primarily mediated
through M3 receptors. Qbrexzaâ is a topical formulation of glyco-
pyrrolate marketed for primary axillary hyperhidrosis. The pack-
age insert lists urinary retention as a warning, however, an open
label study evaluating adverse effects with use of topical glyco-
pyrronium found antimuscarinic effects in less than 5% of
patients. We report a case of severe antimuscarinic toxicity from
topical glycopyrronium tosylate treated with physostigmine.
Case report: A 25-year-old female with a past medical history of
primary axillary hyperhidrosis presented to the emergency depart-
ment with difficulty urinating, anxiety, and changes to her vision of
three days duration. She had recently been prescribed Qbrexzaâ
(2.4% glycopyrronium tosylate) moist towelettes for hyperhidrosis
and reported using 1 sheet daily. Vital signs were as follows: heart
rate 115 beats/min, temperature 37.2 C, respiratory rate 18 breaths/
min, blood pressure 118/80mm Hg, and oxygen saturation of 97%
on room air. Physical examination revealed 6mm sluggishly reactive
pupils, dry skin, dry mucus membranes, tachycardia, absent bowel
sounds, and a distended, palpable bladder. She was alert and ori-
ented yet appeared very anxious. Urinary catheterization revealed
1,200mL of urine. Her work up included an EKG with sinus tachycar-
dia, QRS 80 msec, QTc 464 msec. Blood work including CBC, CMP,
acetaminophen, and salicylate concentrations were unremarkable.
She was given 1.5mg of physostigmine with improvement in her
heart rate and anxiety but required a foley catheter at discharge for
persistent inability to void. At follow up, she had a complete recov-
ery and glycopyrronium tosylate was discontinued.
Discussion: Severe antimuscarinic toxicity is uncommon with use
of topical glycopyrronium tosylate. Glycopyrronium is a quaternary
ammonium compound therefore not expected to cross the blood
brain barrier nor cause central symptoms. While physostigmine is
typically reserved for antimuscarinic delirium, given the severity of
her symptoms requiring catheterization, physostigmine was admin-
istered with hopes of eliminating need for catheter at discharge.
Unfortunately, even after resolution of her tachycardia and other
antimuscarinic effects, her urinary retention persisted requiring
catheter at discharge. Neostigmine is a quaternary ammonium
compound of equal potency to physostigmine and would have
been an acceptable alternative in this patient. Perhaps higher
doses of physostigmine or neostigmine may have been able to
ameliorate her urinary retention, but it is unclear whether she
would have experienced bradycardia given normalization of her
heart rate with 1.5mg physostigmine. When taking a medication
history, patients often fail to disclose non-traditional medications
such as over the counter medications and topical agents; it is
important to ask about topical preparations, both prescribed and
over the counter, in patients with antimuscarinic symptoms.
Conclusions: Topical glycopyrronium tosylate, although uncom-
monly reported, can cause significant antimuscarinic toxicity.

sarah.g.mahonski@gmail.com

38. Milk-alkali case series: atypical
presentations with hypocalcemia and
hypermagnesemia

Erin Batdorffa, Ryan Fuchsb, Rebecca Langea and
Travis Olivesa

aMinnesota Poison Control Center; bHennepin County Medical
Center

Background: Milk-alkali syndrome is a well-described syndrome
characterized by hypercalcemia, metabolic alkalosis and acute

kidney injury (AKI) with nausea, vomiting, weakness and altered
mentation. Acute and chronic forms exist; both result from the
ingestion of large amounts of calcium and an absorbable alkali,
typically in patients using milk or antacids to treat peptic ulcer
disease. We present three cases of milk-alkali syndrome, includ-
ing two variant presentations of note.
Case series: Case 1: A previously healthy 28-year-old male was
found down with four bottles of vodka. On presentation, he
appeared intoxicated despite an undetectable blood alcohol
level. His vitals were unremarkable save mild tachycardia. A cra-
nial hematoma prompted a CT, a subsequent seizure begot
intubation. Laboratory studies were significant for metabolic
alkalosis, AKI and hyponatremia. The patient responded to fluid
resuscitation and electrolytes abnormalities resolved without dia-
lysis. He was extubated on hospital day 3, without recollection of
his ingestion.
Case 2: A 57-year-old female with anorexia nervosa reported
ingesting 12 bottles of milk of magnesia and 60 bisacodyl tablets
16 hours earlier. On arrival she was lethargic and cachectic-
appearing, with ongoing vomiting and diarrhea. Reflexes were
normal. Vital signs were unremarkable with exception of mild
hypotension (95/64) . QTc was 597msec. Laboratory studies were
concerning for hypermagnesemia. Electrolyte derangements
responded to supportive care without hemodialysis. Serum cal-
cium levels were unavailable.
Case 3: A 50-year-old male with chronic ethanol and polysub-
stance use presented agitated to the ED. Vital signs were notable
for pulse 110, breathing 22 respirations/minute. Ongoing agita-
tion led to sedation and intubation. Laboratory studies revealed
mixed metabolic alkalosis, respiratory acidosis and hypercalcemia.
Total calcium improved to 8.3mg/dL, and he was extubated on
hospital day 7. Family reported ingestion of “a bottle of TumsVR

every 2 days.”
Discussion: We present three cases of suspected milk-alkali syn-
drome. The first two cases present variations on the typically
reported syndrome with acute renal failure, alkalosis and hyper-
magnesemia without hypercalcemia following suspected alkali
magnesium salt exposure. These are strikingly similar to the third
case, a classic presentation, only they are without hypercalcemia
due to differences in ingestion types. The first case cannot be
explained by other causes of metabolic alkalosis such as GI
losses, diuretics, excessive licorice intake, or mineralocorticoid
excess. Milk-alkali syndrome from magnesium based antacids is
therefore the most likely diagnosis. The second case had a
reported ingestion of milk of magnesia further complicated by a
known eating disorder leading to hypermagnesemia, renal failure
and alkalosis. We postulate that, like the classic presentation in
case three, use of non-calcium based alkaloids can present with
similar metabolic derangements and renal failure.
Conclusion: Milk alkali syndrome presents with a largely diag-
nostic constellation of laboratory abnormalities suggestive of the
diagnosis. These cases highlight the possibility of alkali magne-
sium-based antacids and digestive aids (such as MylantaVR ) as
alternative drivers of the syndrome. Although none required
hemodialysis, all patients required close monitoring or active air-
way management, a point of particular note when caring for
milk-alkali syndrome, including those resulting from magnesium-
based antacids.

erinbatdorff@gmail.com

39. Phentermine as a cause of peri-
coital cardiac arrest

Erin Batdorffa, Justin Corcoranb, Jon Colea and
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Background: The obesity epidemic has popularized the use of
various diet pills and supplements. Infamous among these is fen-
fluramine/phentermine (fen-phen), which was removed from the
market by the FDA in 1997 after it was linked to cases of valvular
heart disease and pulmonary hypertension. Phentermine remains
available as monotherapy for obesity. We present a case of ven-
tricular fibrillation (VF) cardiac arrest where after extensive
workup, the only possible causal finding was use of diet pills
containing phentermine.
Case report: A previously healthy 40-year-old woman (BMI
24.5 kg/m2) became unresponsive during intercourse with her
husband, who began CPR and contacted EMS. She was in VF
when EMS arrived. She was defibrillated twice and regained
spontaneous circulation.
On emergency department arrival she was tachycardic (130
beats/minute) and tachypneic (29 breaths/minute) without hypo-
tension. Initial ECG showed sinus tachycardia, short PR interval
(118ms), non-specific intraventricular conduction delay (QRS
120ms), QTc of 440ms, and inferior ST depressions. She was intu-
bated for persistent coma and was cooled to 33 �C. Chest CT
showed consolidation bilaterally with no evidence of pulmonary
embolus. Thyroid studies were normal, and there were no serious
electrolyte abnormalities (initial potassium 3.2 mEq/L).
Following admission, an echocardiogram obtained on hospital
day (HD) 2 showed normal ejection fraction and no wall motion
abnormality. Cardiac MRI on HD 4 showed an ejection fraction of
30%, but otherwise no evidence of scar, valvular abnormality, or
other significant pathologic findings. On repeat imaging 2 days
later, EF had increased to 45%. Coronary angiography performed
on HD 6 showed no evidence of significant atherosclerotic dis-
ease. She did have intermittent Premature Ventricular
Contractions (predominantly of right bundle branch origin), but
had no evidence of monomorphic ventricular tachycardia degen-
erating into fibrillation.
She self-extubated on HD 3, and was discharged home on HD
10. Urine chromatography/mass spectrometry revealed only
phentermine and trazodone. The patient reported taking “diet
pills” prescribed by a “diet doctor.” Moreover, she had clinical
evidence of phentermine withdrawal during her intensive care
stay. Given her extensive cardiac workup was non-diagnostic,
phentermine is the most likely culprit inducing myocardial sensi-
tization which led to cardiac arrest. She underwent ICD place-
ment prior to discharge.
Discussion: Phentermine is a weight loss drug that is structurally
related to amphetamine. It facilitates weight loss likely via a com-
bination of decreasing hunger perception and increasing basal
metabolism. Prior case reports have associated phentermine with
cardiac arrest and ventricular arrhythmias. As an amphetamine
derivative, it increases release of norepinephrine and dopamine.
The exact cause of cardiac toxicity is unknown, but may be
related to excessive norepinephrine release that acts on the car-
diac conduction system while also increasing myocardial con-
tractility. Phentermine may have caused myocardial sensitization
or vasospasm of the coronary arteries which could have been
further stressed during the act of coitus.
Conclusion: Phentermine should be considered in patients with
sudden cardiac arrest, particularly when no signs of underlying
cardiac abnormalities are evident. While phentermine remains
available, the risk of life-threatening dysrhythmias should be con-
sidered before it is prescribed.

erinbatdorff@gmail.com

40. Zinc exposures reported to poison
control centers 2018-2020: another
COVID effect?

Hannah Haysa, Diane Calellob, Jeanna Marraffac,
Alfred Aleguas, Jr.d, Douglas Boryse, Alvin Bronsteinf,
Alexandra Funka, Maria Mercurio-Zappalag and
Henry Spillera

aCentral Ohio Poison Center; bNew Jersey Poison Information and
Education System; cUpstate New York Poison Center; dFlorida
Poison Information Center-Tampa; eConcordia University
Wisconsin; fEMS and Injury Prevention Section, Hawaii Department
of Health; gNew York City Poison Control Center

Background: Zinc supplementation is advertised for a variety of
health benefits, from boosting immune response to treatment of
cold viruses, diarrhea, and macular degeneration. While a well-
balanced diet generally contains adequate amounts of zinc,
many internet sources recommended zinc supplementation as a
potential preventive measure against SARS-CoV-2, the virus that
causes COVID-19. Unfortunately, zinc excess can cause toxicity
including GI upset, headache, and impairment of copper, iron,
and cholesterol balance in the body.
Objective: We sought to determine whether zinc exposures
reported to poison control centers increased after the onset of
the COVID-19 pandemic, and features of these cases which might
inform prevention.
Methods: NPDS was queried for human exposures from January
1, 2018 through February, 2021 with a substance of Zinc (using
the generic substance code 0169000). Data were additionally
analyzed for two periods from 1/1/18 to 2/29/2020 and 3/1/2020
to 2/28/21, using March 2020 as the beginning of the pandemic.
Statistical significance was established at a ¼ 0.05. Descriptive
statistics, correlation coefficients and ANOVA were used to evalu-
ate temporal trends. This study was exempt by the Institutional
Review Board of the authors’ institution.
Results: There were 7476 exposures during the study period,
with an increase in monthly case rates of 118% (p <0.05) from
mean of 143 cases per month with little increase (r2 of 0.05) to
mean of 312 cases per month with ongoing rise (r2 of 0.45).
While the increase is largely driven by “no effect” and “minor
effect” cases, there is a rise in moderate cases as well. Seasonal
increases were observed each year during influenza season
(January). The majority of exposures were due to therapeutic
error, unintentional-general and adverse drug reactions. Cases
were more common in the age groups of 40-60 years, with a
smaller peak between 19-20 years.
Discussion: Several supplements and antiviral measures have
gained popularity in the COVID-19 pandemic with resultant
increases in poisoning exposures. Examples include hand sani-
tizers, cleaners and disinfectants, hydroxychloroquine, and cold
remedies such as colloidal silver. Zinc exposures appear to follow
a similar pattern and while the majority of cases have mild
effects, some sustained preventable injury as a result of this
unproven therapy against COVID-19.
Conclusion: Cases of zinc exposure with toxicity called to poison
control centers have more than doubled since the COVID-19 pan-
demic began. Education about the proper usage and storage of
supplements may help mitigate this trend. Also, emphasis on
proven therapies to prevent and treat COVID-19 may realign
behaviors in those seeking alternative therapies.

hannah.hays@nationwidechildrens.org
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41. An atypical use of MDAC:
enhanced elimination of quetiapine in
a massive overdose

Patrick Filkinsa, Connor Walsha and Emily Kiernana,b

aGeorgia Poison Center, Atlanta, Georgia, USA; bDepartment of
Emergency Medicine, Emory University, Atlanta, Georgia, USA

Background: Quetiapine is a commonly prescribed atypical anti-
psychotic xenobiotic. Overdose has been well described in the
literature leading to hypotension, profound sedation, and an
antimuscarinic toxidrome. There are case reports of massive over-
dose requiring prolonged intubation. Due to its high volume of
distribution (Vd) and protein binding, quetiapine cannot be
adequately cleared through extracorporeal elimination. Single-
dose activated charcoal (SDAC) has previously been shown to
decrease the relative fraction of quetiapine absorbed. Current
overdose kinetic data are limited, but suggest multi-dose acti-
vated charcoal (MDAC) may enhance the elimination of quetia-
pine and prevent a prolonged hospitalization. We report a case
of a massive quetiapine overdose treated with MDAC which suc-
cessfully decreased the apparent half-life.
Case report: A 34-year-old male with an unknown past medical
history presented to the emergency department with tachycar-
dia, hypoxia, and somnolence. The patient was found with an
empty bottle of quetiapine 100mg with a prescribed quantity of
180 tablets. Initial vitals were HR 118, BP 126/76, RR 18, SPO2

92% on room air, and GCS 9. Oxygen saturation improved with
nasal cannula and tachycardia improved with IV fluids (IVF). Five
hours after arrival, the patient declined to a GCS 4 with an SPO2

80% on 2L nasal cannula with significant inspiratory stridor. The
patient was intubated for airway protection and placed on sed-
ation with fentanyl 50mcg/hour. The maximum QTc interval was
566ms. Based on the history of ingestion, pharmacokinetic prop-
erties of quetiapine, and the presence of a secured airway with a
nasogastric (NG) tube, toxicology recommended to administer
MDAC at 50 grams every 6 hours via NG tube for 24 hours. Serial
quetiapine levels were obtained on presentation and before each
MDAC dose. After three doses of charcoal, the patient improved
to GCS 15 and required multiple fentanyl boluses to remain
sedated. The patient passed a spontaneous breathing trial and
was extubated to room air 24 hours after initiation of MDAC. The
QTc improved to 452ms. The initial serum quetiapine level was
3300 ng/mL drawn 22minutes after arrival with an unknown
time of ingestion and decreased to 260ng/mL by 30hours post
presentation. The initial apparent half-life of quetiapine in this
patient was 17.35hours. After initiation of MDAC, the apparent
calculated half-lives on subsequent draws decreased to 5.34 and
5.56 hours respectively.
Discussion: MDAC administration appeared to decrease the half-
life of quetiapine in a patient with a confirmed massive overdose
requiring endotracheal intubation. Potential mechanisms for this
finding include prevention of prolonged absorption from
decreased GI motility secondary to anticholinergic effects of que-
tiapine, bezoar formation, or enterohepatic recirculation of the
parent drug or metabolites, a finding seen in animal studies.
Conclusion: Use of MDAC in intubated patients after massive
quetiapine overdose may help to enhance the elimination of the
drug, facilitate earlier extubation, and decrease ICU and hospital
length of stay. Further investigation is warranted to confirm
these findings and assess the effect of MDAC on active metabo-
lites.

pcfilkins@gmh.edu

42. What’s the buzz about “wasping”?

Regina Tarantinoa, Sheila Goertemoellerb and
Shan Yinb

a1-Cincinnati Childrens Hospital Medical Centers Drug and Poison
Control; bCincinnati Children’s Hospital Medical Center’s Drug and
Poison Information Center

Background: Pyrethroids are effective wasp paralytics that bind
and keep the voltage gated sodium channel in its open state,
functioning as an axonic excitotoxin. When sprayed, heated and
dryed its crystalline nature bears a likeness to methamphetamine.
This physical semblance and some cross over with the metham-
phetamine high has led to its abuse as a cheap, accessible and
dangerous trend. We describe a case of “wasping” in a chronic
methamphetamine user.
Case report: A 39-year-old hepatitis C patient who by admission
was both a heroin and methamphetamine user, presented to an
emergency department (ED) with new onset choreoathetoid
movements. She relayed a recent history of using “wasp dope.”
She was subsequently admitted and her clinical course was sig-
nificant for agitation, rhabdomyolysis (CPK 8,188), tachycardia
100 BPM, QTc of 487, and elevation of liver enzymes (AST 257,
ALT 147). Her symptoms and labs improved over a course of 3
days with the institution of symptomatic and supportive care,
which included midazolam and haloperidol for her agitation, and
intravenous fluids.
Discussion: The practice of “wasping” involves spraying the
wasp spray onto a metal screen connected to a battery. The heat
melts the product and upon cooling the crystallized pyrethroid is
injected alone or in conjunction with methamphetamine.
Alternatively, it may be inhaled. Wasp spray typically includes the
type II pyrethroid group which provide a better kill. These con-
tain an a-cyano group which imparts more neuronal hyperexcita-
tion than the cyano devoid type I pyrethroids. Blockage of
voltage-sensitive chloride channels produce enhanced central
nervous system (CNS) toxicity. Choreoathetosis, as experienced
by this patient, has been described in the literature. Other
reported type II pyrethroid effects in users include paresthesias,
salivation, tachycardia, dyspnea, ataxia, tremor, hallucinations,
erratic behavior, and seizures. Metabolism occurs in the blood
and liver and a case report of fulminant liver failure has previ-
ously been reported. Little can be elucidated of the patient’s
baseline drug use and hepatitis C history’s impact on her clinical
course. It is important to note that there are no readily available
labs or tests for pyrethroids.
Conclusion: Awareness of “wasping” and the effects of intraven-
ous pyrethroids continues to evolve. Pyrethroid misuse should be
considered in the differential for methamphetamine users who
present with new onset neurologic symptoms.

regina.tarantino@cchmc.org

43. Emergency department
buprenorphine initiation: a qualitative
study of attending physician
attitudes, beliefs and practices

Siri Shastry, Michelle Lin, Melissa Villars and Ethan
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Background: Opioid use disorder (OUD) remains a major source
of morbidity and mortality within the United States (US).
Emergency Department (ED) ED-initiated buprenorphine (BUP)
has been shown to increase engagement in treatment and
reduced opioid misuse. However, rates of ED BUP initiation are
low. This study aims to understand ED attending physician atti-
tudes, beliefs and practices toward BUP initiation.
Methods: We interviewed a purposive sampling of ED attending
providers at two urban, tertiary-care academic EDs within a New
York City healthcare system from July 2019 to April 2021. We
conducted focused, semi-structured qualitative interviews exam-
ining provider background/knowledge, beliefs and attitudes as
well as practical and logistical concerns. Our interview guide was
created utilizing a grounded theory framework. Three researchers
independently coded transcripts using an iterative, open-coding
approach.
Results: We conducted 14 interviews with physicians who had
varying levels of prior experience administering and prescribing
BUP. Analytic domains included barriers, facilitators, patient char-
acteristics, provider needs, attitudes/beliefs on addiction and
public health implications. Commonly identified barriers to
Buprenorphine initiation included training/waiver concerns, per-
ceived lack of institutional support, concerns regarding patient
follow-up and logistical barriers. Commonly identified facilitators
included prior experience/comfort, sense of duty as a physician
and patient motivation. Several interviewees perceived BUP to be
superior to methadone and felt this perception increased likeli-
hood of initiating BUP. Several interviewees also identified the
role of the ED in treating OUD as a factor in BUP initiation with
some viewing this as a facilitator and others as a barrier.
Increased ancillary support and institutional protocols for BUP ini-
tiation and improved follow-up infrastructure were identified as
key provider needs.
Conclusion: In this qualitative study of ED attending physicians,
we identified facilitators and barriers to initiating BUP in the ED.
Interviewees also noted various provider needs for more wide-
spread adoption. Interventions focused on addressing identified
barriers and provider needs should be designed and imple-
mented to increase rates of ED buprenorphine administration
and initiation.

Siri.Shastry@mountsinai.org

44. Outcomes of law enforcement
officer administered naloxone

Brian Gooleya, Benjamin Westona, Riccardo Colellaa

and Andrew Farkasa,b

aMedical College of Wisconsin; bWisconsin Poison Center

Objective: Law enforcement officer (LEO) administered of nalox-
one is an effective intervention for treating prehospital opioid
overdoses. Our objective is to determine the rate and factors
associated with adverse behavioral effects and efficacy following
LEO naloxone administration.
Methods: This is a retrospective cohort study of patients treated
with naloxone law enforcement agencies in a single urban
county between January 2016 and December 2020. Law enforce-
ment agencies affiliated with this county typically utilize 4mg/
0.1mL intranasal naloxone kits to be administered to persons
who are thought to be possible victims of a drug overdose. Data
were acquired from forms completed by LEO following adminis-
tration of naloxone. Variables included gender, suspected
agent(s) implicated, number of doses given, apparent response
to naloxone, transport refusal, and death. We performed descrip-
tive statistics. Univariate regression analysis with a primary

outcome of improved neurological status and a secondary out-
come of patient irritability/combativeness post-naloxone was per-
formed for all variables with an n of 10 or greater.
Results: A total of 511 cases of LEO administered naloxone were
reported, with 370 (72%) receiving one dose and 136 (28%)
receiving 2 or more doses. Naloxone was felt to be effective by
the LEO in 322 (63%) of these cases with 6 (1%) exhibiting com-
bativeness and 52 (10%) having the composite outcome of irrit-
ability or combativeness. Transport was refused by 72 (14%)
patients and 26 (5%) patients died. Per the univariate analysis,
there was no statistically significant relationship between suc-
cessful response to naloxone and the variables of gender, num-
ber of doses given, presence of any non-opioid, or suspected
exposure to oxycodone. The perceived rate of efficacy was higher
when an opioid, rather than a non-opioid agent was suspected
(239/346 [67%] vs. 83/165 [50%], OR 2.21, 95% CI 1.51-3.23), and
for heroin and fentanyl specifically. Patients were more likely to
refuse transport after successful response to naloxone (52/322
[16%] vs. 18/189 [10%], OR 1.91, 95% CI 1.09-3.37). For the sec-
ondary outcome of irritability or combativeness following nalox-
one administration, suspected exposure to fentanyl was the only
variable associated with this outcome (7/22 [32%] vs. 45/489
[9%], OR 4.60, 95% CI 1.78-11.8).
Conclusions: LEO administered naloxone remains an effective
intervention for overdose victims, with higher perceived efficacy
when opioids are specifically implicated. Combativeness is rare
following LEO naloxone administration. Further research is
needed to understand a relationship between suspected fentanyl
intoxication and post-naloxone behavioral disturbances, which
could be causal in nature.

afarkas1@gmail.com

45. Drip it and forget it? adverse
effects of sodium bicarbonate
infusions for poisoned patients

Stephen Thorntona, Brittany Hudson-Walshb, Jon
Dompelingb and Christina Nguyenc

aPoison Control Center, University of Kansas Health System;
bDepartment of Emergency Medicine, University of Kansas School
of Medicine; cUniversity of Kansas School of Medicine

Background: Sodium bicarbonate (NaHCO3) is a potential treat-
ment for several poisonings and can be given as a bolus therapy
or via infusion. Use of NaHCO3 can cause several adverse effects
including significant hypernatremia (� 150 mEq/L), hypokalemia
(< 3.5mmol/L) and alkalosis (pH �7.5). The rates of these
adverse effects when NaHCO3 is used as an infusion for the treat-
ment of poisoned patients is not well described. We sought to
evaluate the characteristics and adverse effects associated with
NaHCO3 infusions when used to treat poisoned patients.
Methods: This was an IRB approved study. The medical record of
an academic medical center was queried for all orders for
NaHCO3 infusions from 1/1/2014 to 12/31/2019. Cases were then
screened to select only those involving poisonings. The following
date was collected: age, sex, substance involved, reason for poi-
soning, beginning, end and rate of NaHCO3 infusion, initial
sodium, potasssium, and pH along with peak sodium, lowest
potassium, and peak pH during admission. Times for all lab data
was recorded.
Results: A total of 71 cases were identified. Average age was
38.3 years (range 15 -73; SD 15.5). Forty cases (56%) were female.
Forty-seven cases (66%) involved a single substance. There were
47 different known substances involved. Four case involved
unknown substances. The most common substances were

22 ABSTRACTS



acetaminophen (n¼ 17), aspirin (n¼ 16) and amitriptyline (n¼ 6).
Average duration of admission was 7.8 days (SD 10.7). Sixty cases
(84%) were admitted to the ICU and 7 deaths occurred. The aver-
age duration of the NaHCO3 infusion was 24.83 hours (SD 43.18).
The average infusion rate was 98.7ml/hr (SD 82). In 39 cases
NaHCO3 boluses were also given. Sixty-eight cases had serum
sodium measured prior to infusion initiation with average initial
sodium of 138.5 mEq/L (SD 4.5). In 28 cases the patient’s highest
serum sodium occurred during the infusion with average result
of 144.5 mEq/L (SD 4.4). These high sodium levels occurred
9.45 hours (SD 19.33) into the infusion. In 3 cases the peak
sodium level was �150 mEq/L with single case reaching 157
mEq/L. In 68 cases serum potassium was measured prior to infu-
sion initiation and averaged 4.1mmol/L (SD 0.9). In 28 cases the
patient’s lowest serum potassium occurred during the infusion
with an average of 3.0mmol/L (SD 0.4). In 24 cases the serum
potassium was �3.5mmol/L and in 12 cases it was <3.0mmol/L
including a low of 2.1mmol/L recorded in 2 cases. The lowest
potassium levels occurred 11.22hours (SD 16.23) into the infu-
sion. The serum pH was measured prior to the infusion in 52
cases and averaged 7.26 (SD 0.21). In 25 cases the patient’s high-
est pH occurred during the infusion with an average result of
7.46 (SD 0.1). In eight cases the pH rose to 7.5 or greater with a
single case high of 7.62. The peak pH occurred on average
13.57hours (SD 19.6) into the infusion.
Conclusions: Treatment of poisoned patients with NaHCO3 infu-
sions appears to rarely result in significant hypernatremia or
alkalosis. However, hypokalemia was relatively common and
occasionally severe.

sthornton@KUMC.EDU

46. Anti-histamine misuse and abuse:
trends and characteristics reported
to NPDS

Stephen Thorntona and Michael Darracqb
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Background: Anti-histamines, particularly first-generation anti-
histamines, have the potential to be misused or abused for their
psychoactive effects. The characteristics and trends of intentional
misuse and abuse of these antihistamines is not well described
in the medical literature. We sought to characterize the inten-
tional misuse and abuse of diphenhydramine, doxylamine and
hydroxyzine reported to the National Poison Data System (NPDS).
Methods: This was a cross sectional study consisting of NPDS
data collection utilizing quantitative data for the period of 1/1/
2007 to 12/31/2020. The NPDS was queried to identify all single
agent human exposures coded as intentional – misuse or inten-
tional - abuse for diphenhydramine, doxylamine and hydroxyzine
followed to a known outcome. All data entered into NPDS was
collected and analyzed using Microsoft Excel (Microsoft Corp.,
Redmond, Washington, 2010).
Results: There were 20596 cases identified. 58% (n¼ 11979)
involved adults. The average age was 32 years (SD 14) for adult
cases and 15 years (SD 5) for pediatric cases. The year with the
highest number of reported cases was in 2020 for both pediatric
(n¼ 797) and adult (n¼ 1029) cases. Graph 1 shows the cases
per year and demonstrates the 71% increase for pediatric cases
and 76% increase for adult cases over the study period. As
Graph 1 shows, the increase in both groups was driven almost
solely by increasing diphenhydramine misuse and abuse. In all,
diphenhydramine accounted for 86% (n¼ 7415) of pediatric

cases and 85% (n¼ 10234) of adult cases. There were 11 deaths
reported and all involved diphenhydramine.
Conclusions: Misuse and abuse of antihistamines reported to the
NPDS has demonstrated significant increased over the last 14
years in both pediatrics and adults. Diphenhydramine misuse is
most common and results in significant morbidity and rare mor-
tality.

sthornton@KUMC.EDU

47. Tales of tequila tails: chronically
elevated methanol levels in a chronic
user of tequila

Travis Olivesa, Erin Batdorffa and Sara Loveb
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Background: Agave-based spirits have previously been identified
as containing variable quantities of non-ethanol alcohols and
other volatiles (Lachenmeier et al, 2006), and methanol is known
to be present at low levels in multiple consumer-marketed alco-
holic beverages. We report a patient with recurrent emergency
department presentations for acute ethanol toxicity from the
consumption of commercial tequila, with incidental, chronically
elevated methanol levels.
Case report: a 48-year-old male with at least 35 emergency visits
over a 3-year period for ethanol intoxication and related mal-
adies presented with chest pain, nausea, and shortness of breath
after 3 days of heavy ethanol consumption and immediately after
ingesting 2 gallons of milk to prevent a hangover. He endorses
vomiting with possible aspiration; otherwise review of systems
was unrevealing. He explicitly denied ingestions other than
tequila, his drink of choice.
On arrival, the patient was markedly tremulous with significant
vital sign derangements: presenting pulse was 135 beats/minute,
blood pressure 160/87mmHg, temperature 38.1 �C, 38 respira-
tions/minute, and a saturation of 94% on room air. He had a pro-
nounced anion gap acidosis (bicarbonate 9mEq/L, anion gap 35,
venous pH 7.25) and acute kidney injury (creatinine 1.76mg/dL).
Ionized calcium was mildly decreased (4.13mg/dL, range 4.4 -
5.2), and blood ethanol concentration was 0.109g/dL. White
blood cell count was 33k/mm3. Diagnoses of aspiration pneumo-
nia and ethanol withdrawal were made, and the patient was
treated accordingly. Methanol concentration, ordered to fully
evaluate anion gap acidosis, returned positive at 6mg/dL.
Over the following three years, the patient presented frequently
with related complaints. Blood methanol concentrations were
evaluated on 12 episodes, and were detectable on 11 of these.
On only one occasion was methanol detectable without concur-
rently detectable ethanol. The inpatient toxicology service for-
mally evaluated at the bedside, and he was seen in the
emergency department by toxicologists on multiple occasions.
Documented histories were consistent, in that the patient
reported drinking only tequila and occasional beer; he thor-
oughly denied intentionally or accidentally ingesting other sub-
stances. He endorses working as a painter, raising the possibility
of occupational exposure to methanol, but denied excessive
exposure to methanol-based thinners. Neither the regional
Poison Control System nor the inpatient toxicology service ever
recommended alcohol dehydrogenase inhibition due to low
methanol concentrations and the co-presence of ethanol.
The persistent presence of both ethanol and low-level methanol
was consistent with both the patient’s history and with the
known presence of methanol in distilled spirits, particularly
tequila. While concern was raised for the possibility of adulter-
ated or poorly manufactured spirits causing resulting methanol
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concentrations, the patient’s history, contextualized in the known
low concentrations of methanol in tequila, seems a more plaus-
ible explanation for the persistently detectable methanol levels
over several years’ time.
Conclusion: Chronic, low-level methanol may be identified with
chronic, excessive tequila ingestions. Whether due to adulteration
or to low concentrations of methanol in these spirits remains
unclear, representing an avenue for further investigation to min-
imize this uncommonly identified manner of methanol exposure.

travis.olives@gmail.com
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patients following overdoses of
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Camplemanb, Shao Lib, Alex Krotulskic, Barry Logand,
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aWashington University School of Medicine; bAmerican College of
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Background: Brorphine is a novel piperidine-based opioid of
similar potency to fentanyl associated with opioid-related fatal-
ities, first appearing in the United States in June 2020.
Butyrylfentanyl is a short-acting fentanyl analog associated with
morbidity following an overdose. This case series from the ToxIC
Fentalog database reviews the clinical course of emergency
department (ED) patients presenting following either a brorphine
or butyrylfentanyl overdose.
Methods: The ToxIC Fentalog database is an ongoing cohort
study within the ToxIC network at nine sites located across the
United States. Consecutive ED patients with an acute opioid
overdose and available waste blood samples drawn as part of
clinical care were screened, and we excluded pediatrics, prison-
ers, and those with non-toxicological diagnoses. Information
including but not limited to demographics, substance use history,
psychiatric history, clinical course including if the patient received
naloxone, vital signs and laboratory information, and disposition
were collected following a chart review. Left over blood samples
were obtained from all included patients and sent to the Center
for Forensic Science Research and Education (CFSRE) for analysis.
Discarded blood samples were collected and toxicological con-
firmation was performed via liquid chromatography quadrupole
time-of-flight mass spectrometry for the presence of over 900
novel psychoactive substances and their metabolites.
Results: Between 9/21/20-3/9/21, 481 patients were screened
and 173 met inclusion criteria. Of these, 5 patients tested positive
for either brorphine (N¼ 2) or butyrylfentanyl (N¼ 3). All 5
patients were evaluated at Barnes Jewish Hospital in St. Louis,
MO, which enrolled 34 patients into the database during the
time period. No patient was positive for both substances. Ages
ranged from 36-75 years and 3 were male. Three patients had a
history of non-substance related psychiatric illness. All 5 patients
received naloxone, with 2 receiving it in the hospital and 3 by
EMS. One patient that used butyrylfentanyl received 3 doses of
naloxone and was intubated in the ED and admitted to the
intensive care unit. He had infiltrates on his CXR and remained
intubated for 40 hours and required vasopressors. His initial lac-
tate was 10.7mmol/L with a pH of 6.95 and CO2 of 101. All the
other patients were discharged from the ED with a length of stay

ranging from 8-13 hours. One patient who was positive for bror-
phine had suicidal intent and was admitted to psychiatry.
Another patient following an accidental overdose tested positive
for butyrylfentanyl and was admitted to psychiatry and started
on naltrexone for an alcohol use disorder. Clonazolam, cocaine,
levamisole, lidocaine, quinine, methamphetamine, heroin, and
acetylfentanyl were confirmed in the 2 patients that tested posi-
tive for brorphine. Xylazine, lidocaine, quinine, cocaine, metha-
done, tramadol, and levamisole were confirmed in the 3 patients
that tested positive for butyrylfentanyl.
Conclusions: Brorphine and butyrylfentanyl were detected in 5
patients presenting to a single hospital in St. Louis following an
acute opioid overdose. Interestingly, no patients tested from the
other project sites during the time period had the presence of
either substance. All 5 recovered uneventfully, although one
patient with butyrylfentanyl had a prolonged ICU course with
multisystem organ failure.

schwarze@wustl.edu

49. How much baclofen is enough? A
case report of a phenibut withdrawal
seizure occurring on 10mg three
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Background: Phenibut is a widely available GABA-B receptor
agonist that, when taken chronically, causes dependance and
subsequent withdrawal from stopping use. One tool employed in
phenibut withdrawal is baclofen, a GABA-B receptor agonist
structurally related to phenibut. Baclofen doses reported for phe-
nibut withdrawal are often much higher than FDA approved dos-
ing (60-120mg daily). We present a patient being treated for
phenibut withdrawal who experienced a seizure on baclofen
10mg TID. This case highlights a potential risk of underdosing
baclofen in the management of phenibut withdrawal, despite
being near maximal FDA approved doses.
Case: Day 1: A 31-year-old male with anxiety, depression and
substance use disorder was brought to the emergency depart-
ment (ED) by family for lethargy and confusion starting earlier
that day. On arrival he was hypertensive, tachycardic, tachypnic,
and lethargic. His home medications included naltrexone, trazo-
done, gabapentin, clonidine, citalopram, and buspirone. The
patient could not provide a history but the family found a 500g
bottle of phenibut half full at home and reported a history of
phenibut withdrawal 8 months prior to this episode. Per family,
during the prior withdrawal episode the patient experienced
delayed psychosis 5 days after stopping phenibut. The patient
received 1mg of IV lorazepam and was admitted to the hospital
for presumed baclofen withdrawal.
Day 2: The patient’s mentation improved to baseline and vital
signs were normal. Due to his history of delayed symptoms with-
drawal symptoms, he was started on baclofen to prevent decom-
pensation. He received two doses of baclofen 10mg over 8 hours
and was discharged home on baclofen 10mg TID.
Day 3: The patient returned to the ED (28h from discharge) after
having a seizure at home. Baclofen was increased to 20mg TID
and he was admitted for observation. At this visit he was able to
report using 25-30 grams of phenibut daily for the past six
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months.
Day 4: The patient began experiencing nausea, tremors, and hal-
lucinations. He received 70mg of baclofen PO and 5mg of lor-
azepam IV over 6 hours but symptoms persisted. He then
received phenobarbital 390mg IV over 4 hours (260mg x 1,
130mg x 1). His tremors and agitations resolved. The next morn-
ing he was awake, alert, oriented, and cooperative. His home
medications were restarted except for trazadone and he was
started on 40mg TID of baclofen.
Day 5: He continued to improve and was discharged on his
home medications and baclofen 40mg TID with a plan to taper
5mg daily each week.
Discussion: The role of baclofen in phenibut withdrawal requires
more study. This case highlights a potential risk with under dos-
ing baclofen especially when used as monotherapy. Additionally,
as this patient’s condition worsened 24h after presentation, clini-
cians should be aware of the potential for delayed decompensa-
tion in phenibut withdrawal.
Conclusion: When treating phenibut withdrawal, clinicians
should be cognizant of the potential for delayed decompensa-
tion and be comfortable exceeding FDA approved dosing of
baclofen.

ryan.feldman@froedtert.com

50. Can metronidazole cause a
disulfiram-like reaction? A propensity
matched comparison of disulfiram-like
effects in patients with analytically
confirmed ethanol concentrations
who did or did not receive
metronidazole
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Background: There is controversy over the existence of a metro-
nidazole induced disulfiram-like reaction. Uncontrolled case
reports suggest metronidazole can cause a severe disulfiram-like
reaction in combination with ethanol. Criticism of these cases
suggest the observed effects appear to be as likely caused by
ethanol than by a drug interaction. Further, controlled human
and animal studies fail to demonstrate any increase in systemic
acetaldehyde concentrations or objective symptoms of disul-
firam-like reactions. Yet, metronidazole carries a warning to avoid
co-administration within 72 hours of ethanol. The purpose of this
study is to retrospectively assess the incidence of clinical effects
consistent with a disulfiram-like reaction in a population of
patients with analytically confirmed ethanol concentrations who
received metronidazole. As alcohol may also be responsible for
the effects seen, the incidence of effects will be assessed against
a control group propensity matched for age, sex, and ethanol
concentration.
Methods: A retrospective chart review was performed from 12/
01/2010 to 12/31/2020 on emergency department patients with
analytically confirmed ethanol concentrations who received
metronidazole. The incidence of disulfiram-like effects occurring
at any point after metronidazole administration were recorded.
Disulfiram-like like effects were defined as nausea, vomiting,
flushing, tachycardia, hypertension, hypotension and use of an
anti-emetic. Medical records were also searched for the term

“disulfiram”. The incidence of these effects were compared to a
propensity matched group with the same ethanol level, age, and
sex. Ordinal variables were compared using Fisher’s Exact Test,
and continuous variables via a student t-test.
Results: A total of 48 patients were included in the study, 24 in
the metronidazole group and 24 in the propensity matched con-
trol. The groups were equally matched in ethanol concentration,
sex, and age. More patients in the metronidazole group were
admitted to the hospital and receiving antibiotics compared to
the propensity matched group (admission: metronidazole n¼ 19,
propensity match n¼ 2, p< 0.00001, antibiotics: metronidazole
n¼ 24, propensity match n¼ 1, p< 0.0001). No patients who
received metronidazole with ethanol had a suspected disulfiram
reaction documented in the medical record. There was no signifi-
cant difference in incidence of tachycardia, nausea, vomiting,
flushing, hypotension, or anti-emetic use between groups. There
was significantly more hypertension in the propensity matched
group compared to the metronidazole group (metronidazole
n¼ 3, propensity match n¼ 15, p< 0.0001).
Discussion: This small data set supports that disulfiram-like
effects are similar in ethanol intoxicated patients regardless of
metronidazole exposure. Despite propensity matching, more
patients who received metronidazole were admitted to the hos-
pital and received antibiotics. This would bias results toward
observing more effects in the metronidazole group and may sig-
nal toward a sicker population. However, no disulfiram-like reac-
tions were identified and clinical effects were similar. The study
is limited by its small sample size. Further studies with larger
sample sizes may consider additional propensity matching by
admission status and receipt of antibiotics to better control for
severity of illness.
Conclusion: This data further supports the lack of a disulfiram-
like reaction when metronidazole is used in patients with recent
ethanol use.

ryan.feldman@froedtert.com
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Background: The fourth wave of the opioid epidemic is
described as fentanyl PLUS many other substances, including
designer benzodiazepines such as clonazolam, which is an ana-
logue of clonazepam and a potent GABAA agonist. Co-exposure
of designer benzodiazepines with illicit opioids may confound
antidotal treatment, delay therapeutic response, and in the long
term, lead to addiction and withdrawal. We report a regional clo-
nazolam outbreak in ED patients with illicit opioid overdose.

CLINICAL TOXICOLOGY 25



Methods: This is a case series from the Toxicology Investigators
Consortium (ToxIC) Fentalog study group, an ongoing cohort
study at nine sites located across the United States. Consecutive
adult ED patients from 5 participating facilities who presented
following a suspected acute opioid overdose were screened for
enrollment, which included comprehensive toxicological testing.
Waste clinical specimens were analyzed via liquid chromatog-
raphy quadrupole time-of-flight mass spectrometry for the pres-
ence of over 900 psychoactive substances and their metabolites.
Cases with clonazolam identified in biologic samples were
included in this series, and medical records review was
performed.
Results: In patients evaluated between 10/6/20–3/9/21, out of
141 samples taken from presumed opioid overdoses from 5 clin-
ical sites encompassing 4 states (Missouri, Oregon, New York,
and Pennsylvania), 11 blood samples detected the presence of
clonazolam. Of these 11 patients, 8 (72.7%) were positive in
Pennsylvania, 2 (18.2%) in Missouri, and 1 (9.1%) in Oregon. All
ranged between ages 18-65 (mean age ¼37) and the majority
occurred in men (N¼ 8, 72.7%). Current sedative/hypnotic use
(use <30 days prior) was reported in 1 (9.1%) and unknown use
history in the other 10 (90.9%). Naloxone was given in 9 (81.8%)
and the response after treatment with the first dose was known
in 7 of these cases. Out of these 7 patients, no response with
first dose was noted in 4 (57.1%), and improved level of con-
sciousness was noted in 2 (28.6%). There were no deaths.
Conclusion: This case series confirms an ongoing clonazolam
outbreak. Clinicians should recognize that illicit opioid overdoses
may not fully respond to naloxone due to the presence of
designer benzodiazepines.

alexandra.amaducci@lvhn.org
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and ataxia due to excessive huffing of
ethyl chloride
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Background: Ethyl Chloride is a colorless, volatile liquid that was
previously used as a general anesthetic and is currently used as
a topical anesthetic. Ethyl chloride is also commercially available
as a DVD/VCR cleaner. There is an emerging trend of recreational
huffing to enhance sexual relations, similar to the abuse of alky-
lated nitrites (“poppers”). We describe a case of neurotoxicity due
to repeated abuse of ethyl chloride, which is scantly reported in
the literature.
Case report: This is a single case report of an adult patient. A
36-year-old HIV-negative man with a history of intermittent ethyl
chloride huffing for 15 years presented to the emergency depart-
ment with an inability to walk for four days. The patient reported
a rapid titration of huffing from zero to eight cans of 4.6 oz ethyl
chloride aerosol per day over a one-week period. The patient rec-
reationally used marijuana but denied other inhalants or drug
use. He had stopped using ethyl chloride three days prior to
presentation. A similar episode of ataxia occurred one month
prior after heavy use of ethyl chloride, which resolved over two
weeks. He reported a negative MRI brain during that evaluation.
The patient was abstinent from ethyl chloride abuse during the
period of prior symptom resolution until this recent binge. Initial
vital signs were heart rate 88 bpm, blood pressure 147/

60mmHg, temperature 99 �F, and respiratory rate 16. Physical
exam was notable for slurred speech, ptosis, a wide-based and
ataxic gait with short strides, inability to stand without support,
loss of toe/finger proprioception, horizontal and vertical nystag-
mus, bilateral finger-to-nose dysmetria, bilateral mild heel-to-shin
dysmetria, and normal strength and sensation. Laboratory data
was notable for bicarbonate of 20mmol/L, creatinine 1.21mg/dL,
and alkaline phosphatase 35U/L. Otherwise, laboratory data were
normal. CT brain and MRI of the brain, cervical, thoracic, and
lumbar spine demonstrated no acute abnormalities. During his
initial hospitalization, the patient had minimal improvement in
his symptoms. However, on symptom day 9, he started to
improve and was able to ambulate with mild difficulty when
using a cane. The remainder of his neurologic exam had normal-
ized by day 10 of symptoms and he was discharged. On two-
week follow up, the patient reported minimal difficulty ambulat-
ing with a cane. He had no other neurologic symptoms or
complaints.
Discussion: Toxicity from excessive ethyl chloride huffing is
scantly reported in the literature. Toxicity in this case was charac-
terized by cerebellar findings, no attributable laboratory abnor-
malities, and no radiographic abnormalities on CT/MR. The
neurotoxicity was subacute and spontaneously resolved with
supportive care. Neurologic symptoms after ethyl chloride abuse
have been reported although the pathophysiology is poorly
understood.
Conclusion: Ethyl chloride is widely available and easily
obtained. It is gaining popularity as a potential inhalant/drug of
abuse. This case of excessive huffing of ethyl chloride resulting in
neurotoxicity with normal imaging characterizes a rare complica-
tion of ethyl chloride abuse.

gwink3@gmail.com

53. A case of bromism without
hyperchloremia

John DelBianco, Meera Babu and Matthew P. Stripp
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Background: Bromism, or chronic bromide poisoning, is rarely
seen today. It can result from misuse of dextromethorphan
hydrobromide/chlorpheniramine maleate 30mg/4mg (Coricidin
HBP Cough & Cold). Symptoms include hypertension, hallucina-
tions, tremors, and hyperreflexia. In many cases, chloride levels
are falsely elevated due to bromide interference, and this is often
key in diagnosis. This case describes a patient with bromism but
with a normal chloride level and profound liver dysfunction that
improved with N-acetylcysteine (NAC) administration.
Case report: A 31-year-old male with history of polysubstance
use and cardiomyopathy with a left ventricular ejection fraction
(EF) of 43% presented with confusion, abdominal pain, vomiting,
and fever. Four days prior to admission, he took 32 pills of dex-
tromethorphan/chlorpheniramine (960mg of dextromethorphan
and 128mg of chlorpheniramine). He reported using this medica-
tion daily for 10 years for its hallucinogenic effects. His blood
pressure on arrival was 153/102. Labs and mental status were
consistent with hepatic failure with AST >7000 and ALT 4239
although the ammonia level was normal. He was transferred to a
hospital with liver transplant capabilities and NAC was started
empirically. An echocardiogram showed worsening EF of 20-25%.
Physical examination showed tremulousness, mild ocular clonus,
tachycardia, and bilateral lower extremity hyperreflexia. Viral
serologies as cause for liver failure were negative. Ceruloplasmin
was normal and imaging ruled out Budd-Chiari. He denied use of
hepatotoxic medications including acetaminophen (level <0.1).
Toxicology was consulted and recommended checking a
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bromide level. His hepatic dysfunction was not clearly attributed
to chlorpheniramine or another medical cause. Features of his
presentation were consistent with bromism from daily use of
dextromethorphan hydrobromide. His bromide level was found
to be 110mg/L (reference level 0.9 - 7.3mg/L). Despite this ele-
vated bromide level, the patient’s chloride on presentation was
103mmol/L. His liver enzymes improved with NAC, diuresis, and
afterload reduction. Ultimately, the patient was discharged with
behavioral health follow-up for substance use disorder.
Discussion: This case describes a 31-year-old male with dextro-
methorphan use disorder who presented with symptoms of
bromism. Although the bromide level was elevated, his chloride
was normal. Bromism has occasionally been described with a
normal chloride. This patient’s normal chloride level may be sec-
ondary to worsening heart failure or recent diarrhea. The chloride
laboratory assay in this case did not exhibit significant bromide
interference, and the degree of interference varies by technique.
The bromide level in this case is lower than some previous cases.
This may be because the level was checked approximately five
days after his last use of dextromethorphan hydrobromide, and
he had received intravenous fluids. Another notable point is the
patent’s severe liver injury that improved with NAC. Bromism-
induced hypertension likely reduced his cardiac output and con-
tributed to hepatic ischemia.
Conclusions: Bromism should be considered in patients with
chronic use of dextromethorphan hydrobromide. This case illus-
trates that a patient may have an elevated bromide level without
false hyperchloremia. A diagnosis of bromism should be consid-
ered with a normal chloride level in the appropriate clinical set-
ting.

john.delbianco@ahn.org
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Background: While many illicit drug users inadvertently use fen-
tanyl when it is substituted for their intended substance, some
users deliberately seek out and use fentanyl. There is limited
information regarding the elimination kinetics of fentanyl in
chronic heavy users. Because of its distinct chemical structure,
fentanyl is not detected by traditional urine drug screens (UDS)
that detect opiates unless a fentanyl-specific test is performed.
Case report: A 40-year-old female with a history of polysub-
stance use presented to the methadone clinic for help with opi-
oid use disorder (OUD) and housing instability. The patient
reported injecting cocaine and 2-3 grams of “fentanyl” per day.
She was started on methadone 20mg/day which was increased
over four weeks to 45mg/day. Her UDS was positive for fentanyls
on her day of presentation (day 0) and confirmed by liquid chro-
matography-mass spectrometry (LC-MS), with serum fentanyl and
norfentanyl concentrations of 20.0 and 337.0 ng/mL, respectively.
On day 23, her random UDS was positive for fentanyls, and a
confirmatory test was also positive for fentanyls with serum fen-
tanyl and norfentanyl concentrations of <0.5 and 0.7 ng/mL,
respectively. The patient was suspected of relapse based on the
positive confirmatory test and discharged from clinic-associated
housing despite her denial. A repeat UDS on day 30 was nega-
tive for fentanyls. The patient struggled to maintain sobriety due
to her housing instability and relapsed on day 45, testing posi-
tive by UDS for fentanyls on day 51.

Discussion: The lipophilic drug tetrahydrocannabinol is known
to be detectable by UDS for several weeks after a heavy chronic
user stops using marijuana. However, recognition of this phe-
nomenon for other highly lipophilic drugs like fentanyl is much
more limited. Medical use of fentanyl is usually short-term, but
heavy chronic use of illicit fentanyl may occur multiple times per
day over many weeks. This patient’s UDS was still positive for
fentanyls >3 weeks after her last use. While it is possible that
she was not truthful about relapsing, a comparison of the con-
firmatory testing results from days 0 and 23 is more consistent
with her self-report of not relapsing. The repeat LC-MS was nega-
tive for the parent drug fentanyl, and at 0.7 ng/mL was barely
above the detection limit of 0.5 ng/mL for the norfentanyl
metabolite. Both values are significantly decreased from her pre-
senting fentanyl and norfentanyl concentrations. Consistent with
these findings, a study of 12 OUD patients found that the mean(-
max) UDS clearance times were 7.3(19) and 13.3(26) days for fen-
tanyl and norfentanyl, respectively. Thus, the more likely
explanation for the patient’s positive repeat test results is that
small amounts of fentanyl continued to redistribute from her
body fat over time, with detection of norfentanyl by the highly
sensitive urine testing.
Conclusions: Similar to what is observed in marijuana users,
heavy chronic use of fentanyl can lead to lingering positive UDS
results for several weeks after the patient ceases use. Toxicology
and addiction providers should consider the highly lipophilic
properties of fentanyl in order to correctly interpret UDS results
in these patients.
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Background: Addiction counselors provide opioid overdose edu-
cation to clients and may have an increased likelihood of
encountering an overdose emergency due to working with a
high-risk client population. Few data exist regarding the ability of
addiction counselors to describe opioid pharmacology funda-
mentals, to recognize opioid overdose signs and naloxone resus-
citation indications, or to have confidence to intervene in an
opioid overdose with nasal naloxone.
Methods: This longitudinal pilot study evaluated the effective-
ness of an educational program on the knowledge base and con-
fidence of addiction counselors and counseling trainees to
intervene in an opioid overdose. Inclusion criteria included
employment as an addiction counselor in the institutional addic-
tion counseling department or enrollment as a trainee in the
addiction counseling Masters program. Eligible participants
received a REDCap link via email to provide consent and demo-
graphic information. Refusal to provide consent was the only
exclusion criterion. Consented participants received an initial sur-
vey two weeks before the training and a follow-up survey the
week afterward.
The course content included four hours of didactics about opioid
agonists and antagonists, the opioid toxidrome and indications
for resuscitation, legal issues, and hands-on nasal naloxone
trainer experience. The survey included ten pharmacology and
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naloxone resuscitation knowledge questions and five confidence
questions. Preliminary analysis was performed after the first two
survey administrations, using paired t-tests.
Results: Ten addiction counselors and 15 trainees were eligible
to participate in this ongoing study. Of these, 9/10 counselors
(90% response rate) and 15/15 trainees (100% response rate)
agreed to participate. 22/24 consented participants (92%) com-
pleted the pre-course survey and 21/24 (88%) completed the
post-course survey.
There was a significant increase in participant knowledge scores
(mean increase 1.8/10 correct answers; p¼ 0.001) and confidence
scores (mean increase 6.25/20 points; p< 0.001). Both knowledge
and confidence scores increased among participants with high
school or college education levels (knowledge scores 1.9/10 cor-
rect answers; confidence scores 7.4/20 points; p¼ 0.019 and
p< 0.001, respectively). Among participants with a Masters
degree, only the confidence scores increased significantly (mean
increase 4.9/20; p¼ 0.014). Among participants with <1 year or
>5 years of work experience, the increase in knowledge scores
was not significant, but their confidence scores increased signifi-
cantly (mean increase 8.5/20; p¼ 0.001 and 4.5/20; p¼ 0.040,
respectively). Among participants with 1-5 years of work experi-
ence, both their knowledge and confidence scores increased sig-
nificantly (mean increase 2.3/10; p¼ 0.028 and 5.0/20; p¼ 0.001,
respectively).
Conclusions: Opioid and naloxone pharmacology training is crit-
ical in addiction counseling education to maximize counselor
effectiveness in working with substance use disorder clients and
to prepare them to respond to overdose emergencies. This cur-
riculum improved short-term addiction counselor and trainee
opioid pharmacology knowledge, recognition of opioid overdose
signs, and confidence in using naloxone and counseling clients
about opioid pharmacology.
Further data collection to measure participants’ knowledge reten-
tion and sustained confidence to intervene in an opioid overdose
will occur at six- and 12-months post-course.
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exposures compared to single
substance methamphetamine or
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Background: In the past decade, there has been an increasing
incidence of reported co-exposure of methamphetamine with
opioid substances. While the increase in combined metham-
phetamine and opioid use has been widely reported, there have
been few studies reviewing the medical outcomes of these types
of ingestions and even fewer studies reviewing the medical out-
comes of combined methamphetamine and opioid use com-
pared to opioid use alone or methamphetamine use alone. This
study aims to evaluate whether combined methamphetamine
and opioid use leads to worse medical outcomes than metham-
phetamine use alone or opioid use alone.
Methods: This was a retrospective chart review of methampheta-
mine exposures, opioid exposures, and combined methampheta-
mine-opioid exposures reported to a single poison center
between January 1, 2016 to December 31, 2020. All opioids were

included. Exclusion criteria included cases that were unable to be
followed until closure of the case, cases that were coded as con-
firmed non-exposures, as well as those coded as indirect deaths.
Medical outcomes were defined according to the American
Association of Poison Control Centers NPDS coding manual. After
filtering the data to the three categories above, the data was fil-
tered to only include one line per exposure. Descriptive statistics
were used to compare medical outcomes in methamphetamine
only exposures and opioid only exposures to combined metham-
phetamine and opioid exposures.
Results: A total of 2,106 exposures were included in this study,
488 methamphetamine only exposures, 1,534 opioid only expo-
sures, and 84 combined methamphetamine-opioid exposures
reported over the 5 year period. Approximately, 58.33% of the
combined methamphetamine-opioid exposures resulted in mod-
erate effect, major effect, or death (MMD) compared to 64.75%
of the methamphetamine only exposures (OR 0.76, 95% CI 0.48-
1.23) and compared to 43.94% of the opioid only exposures (OR
1.78, 95% CI 1.14-2.81). Similarly, 39.29% of the combined meth-
amphetamine-opioid exposures required admission to a critical
care unit compared to 44.88% of the methamphetamine only
exposures (OR 0.80, 95% CI 0.49-1.27) and 27.64% of the opioid
only exposures (OR 1.70, 95% CI 1.07-2.66).
Conclusions: Compared to opioid only exposures, combined
methamphetamine-opioid exposures had a significantly worse
medical outcomes and more critical care unit admissions.
However, there was a non-significant trend towards worse med-
ical outcomes and more critical care unit admissions in metham-
phetamine only exposures compared to combined
methamphetamine-opioid exposures. The power of this study is
limited by the low number of combined methamphetamine-opi-
oid exposures compared to the methamphetamine only and opi-
oid only exposures. Further study is needed to better understand
why combined methamphetamine-opioid exposures lead to
worse medical outcomes than opioid only exposures.

brenner.marielle@gmail.com

57. Methanol madness: abuse of hand
sanitizers resulting in serious toxicity
and death

Lisa Oller, Anita Farris, Elizabeth Silver and Stephen
Thornton

Kansas Poison Control Center

Background: Methanol is a colorless, volatile, flammable, and
highly polar liquid. Due to its toxic metabolites, methanol is a
well known to cause an anion gap (AG) acidosis with retinal
blindness, other end organ injury and death. The Food and Drug
Administration (FDA) issued the first of several advisories on June
19, 2020, regarding hand sanitizer products found to contain up
to 81% methanol, despite not being listed as an ingredient. We
report two cases resulting in serious toxicity and death after sus-
pected ingestion of hand sanitizer as an alternative ethanol
source.
Case report: Case 1: A 36-year-old female with previous history
of overdose, hand sanitizer ingestion, and recreational cold medi-
cation use called EMS due to shortness of breath and dizziness
while reportedly detoxing from alcohol. While initially anxious
with normal oxygenation for EMS, upon arrival to the emergency
department (ED) she became altered and minimally responsive.
She was intubated and sedated and an orogastric tube suctioned
dark secretions from her stomach. Labs showed pH <7.0, HCO3
2.1mEq/L, AG 24, Lactic Acid 3.1mmol/L and non-detectable
ethanol. A sodium bicarbonate (NaHCO3) infusion was started at
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300ml/h and she was admitted to the ICU. An initial methanol
level was 200mg/dL. Fomepizole was given and emergent hemo-
dialysis performed for 4 hours. Methanol level after dialysis was
12mg/dL. She did not improve and was determined to be brain
dead on day 4.
Case 2: A 30-year-old female presented to the ED for alcohol
detoxification reporting her last drink was several hours earlier.
On arrival she was verbally responsive, blood pressure 126/
93mmHg, pulse 100 bpm, respirations 18/min, oxygen saturation
96% on room air, AG 31 and CO2 5mmol/L. She received IV flu-
ids, lorazepam for agitation, and an IV bolus of 150mEq of
NaHCO3. Her condition rapidly declined, and she was intubated
and admitted to the ICU. The acidosis worsened (pH 6.75, HCO3
3.9mEq/L) and a NaHCO3 infusion was initiated at 200ml/h. The
family found 4 empty bottles of hand-sanitizer, however her
ethanol level was non-detectable. A toxic alcohol ingestion was
suspected and fomepizole and continuous renal replacement
therapy initiated. Initial methanol level was 260mg/dL. Ten hours
after arrival it was 76mg/dL, 21mg/dL 22hours post-arrival, and
<10mg/dL on day 3. She was discharged on day 21 with no
complications.
Discussion: Hand sanitizers are known to be abused due to their
high concentrations of ethanol or isopropanol coupled with low
cost and availability. Tainted hand sanitizers are now a novel
source of methanol exposures. While neither patient admitted to
ingestion of hand sanitizer, both had histories or evidence of
hand sanitizer abuse. Each presented with methanol levels
>200mg/dL, non-detectable ethanol levels and demonstrated
significant AG acidosis resulting in a severe outcome and death.
Conclusion: Despite FDA warnings, methanol-containing hand
sanitizers are available and ingestions can result in extremely
high methanol levels with significant morbidity and mortality. A
high index of suspicion is warranted and treatment with fomepi-
zole and hemodialysis should be considered early.

loller@kumc.edu

58. Effects of Senate Bill, S .3187,
amendment .2151, on decreasing
hydrocodone related deaths

Alfredo Gonzaleza and Darelle Hinsonb

aSouth Texas Poison Center; bUniversity of Texas Health-San
Antonio

Objective: The National Center for Health Statistics (NCHC) at
the Center for Disease Control and Prevention (CDC) has docu-
mented a steady rise in drug related deaths over the last 2 deca-
des. Hydrocodone played a key role in those trends as one of
the most prescribed medications in the United States prior to its
reclassification. There are five different schedules of controlled
substances, as described by the United States Controlled
Substances Act. The 5 schedules are based on; potential for
abuse, accepted medical use, and potential for addiction.
Schedule 3 drugs are categorized as having a moderate to low
potential for abuse, and schedule 2 have high potential for abuse
and dependence. On October 2014, Senate Bill, S .3187, amend-
ment .2151, was enacted to change medications containing
hydrocodone from a schedule III to a schedule II. Under this
reclassification, traffickers are subject to increased fines and pen-
alties, patients need an original prescription for refills, and the
products would be stored and transported more securely. The
intent of this Bill was to reduce abuse and deaths associated
with hydrocodone overdose in the United States (U.S.). The pur-
pose of this research is to determine if Senate Bill .3187, amend-
ment .2151 decreased hydrocodone related deaths in the 11% of
the U.S. Poison Centers (PC) reviewed from 2014 to 2020.

Methods: A retrospective data review was conducted from 11%
of the PC’s in U.S. from 2014 to 2020 to determine if after the
passing of Senate Bill .3187, amendment .2151 there was a
decrease in hydrocodone overdose fatalities.
Results: The PCs under review documented 660 toxic deaths
from 2014 to 2020. The percentage of deaths from a toxic expos-
ure where hydrocodone was documented as one of the medica-
tions involved in relation to overall reported deaths are as
follows: 2014: 4.7% of 64, in 2015: 3.8% of 78, 2016: 1.23% of 81,
2017: 1.88% of 106, 2018: 3.5% of 84, 2019: 1.16% of 86, and in
2020: 2.1% of 94. Prior to the reclassification the percentage of
deaths documented involving hydrocodone in relation to overall
deaths were as follows, 2013: 2.9% of 67, 2012: 5.4% of 73, 2011:
5.3% of 75.
Conclusions: The data showed a 46.88 % rise in overall drug
related deaths between 2014 and 2020. The review of data did
not show a significant decrease in deaths associated with the
reclassification of hydrocodone form schedule lll to schedule ll

hinson@uthscsa.edu

59. 2-Methyl AP-237, a new synthetic
opioid available via the black market

Alfredo Gonzaleza and Darelle Hinsonb

aSouth Texas Poison Center; bUniversity of Texas Health-San
Antonio

Background: 2-Methy-AP-237 (2-MAP) is a derivative of AP-237
(Bucinnazine), was synthesized in Japan in 1968. 2-MAP is a
potent opioid analgesic. This product is used in China to treat
pain in cancer patients. According to the SAFETY DATA SHEET 2-
MAP was not intended for human consumption and warns
against any exposure route. This medication is not prescribed in
the United States. 2-MAP is a new abused synthetic opioid that
is categorized as a Novel Psychoactive Substance (NPS) that can
be purchased on the black market via the internet.
Case report: We present a case of a 24 y/o male that was found
unresponsive by his mother at home. Emergency services were
called and EMS was activated. Emergency technicians found the
patient unresponsive and hypoxic. Naloxone was administered
and the patient regained consciousness, and was transported to
the emergency department. The institution’s toxicology protocol
was followed that included the following laboratory studies CBC,
CMP, UDS, acetaminophen and salicylate level, an EKG was done.
The urine drug screen was negative; 2-MAP is not detected by
the urine drug test available in the United States. The Emergency
Department physician consulted with the Poison Center. The
patient remained conscious and vital signs are as follows: BP:
119/63, P: 85, R: 17, T: 98.0, SATs: 94% on RA. The cardiac moni-
tor was showing normal sinus rhythm. The physician requested
information such as mechanism of action, kinetics, observation
period, antidote, etc., on the drug 2-methyl AP 237 or
Bucinnazine, (2-MAP), no information was found in Poisindex.
Based on the limited information available the toxicologist rec-
ommended symptomatic and supportive care and naloxone if
the patient became respiratory depressed with re-evaluation after
an extended period of observation. The patient was admitted for
medical observation.
Discussion: The only information found on 2-MAP was from
Wikipedia which described 2-MAP as an agonist of mu-opioid pep-
tide receptor. 2-MAP is a potent synthetic opioid, one of the most
potent compounds among a series of analgesic acyl piperazines. 2-
methyl-AP-237 is sold on the black market and classified as a
“designer opioid”. There are five different schedules of controlled
substances as described by the United States Controlled Substance
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Act. The 5 schedules are based on potential for abuse, accepted
medical use, and the potential for addiction. Scheduled lll substan-
ces are categorized as having a moderate to low potential for
abuse, and schedule ll have a high potential for abuse and
dependence. 2-MAP is not prescribed in the United States and not
recommended for human consumption by safety data sheet.
Conclusion: We reported on a new synthetic opioid agent cate-
gorized as NPS. 2-MAP is not detected in the standard urine
drug screen making it difficult to diagnose. Toxidromes in this
case provided health care providers with a tool to ascertain the
plausible agent causing the symptoms and develop a treatment
plan.

hinson@uthscsa.edu

60. High incidence of accidental
ingestions of boric acid vaginal
suppositories

Darelle Hinsona and Alfredo Gonzalezb

aUniversity of Texas Health-San Antonio; bSouth Texas Poison
Center

Background: Bacterial vaginitis (BV) is the most common vaginal
condition in women ages 15-44, it is estimated that 29% of
women in the United States of that age group are affected.
Secondary to BV is vaginal candidiasis which accounts for 1.4 mil-
lion outpatient visits annually.
Boric acid has anti-fungal and antiseptic properties and has been
used for over 100 years for the treatment of vaginal infections. It
is an inexpensive, easy to use, easily accessible treatment of vagi-
nal infections, and does not require a physician’s visit. The prod-
uct is heavily marketed on social media sites and widely sold on-
line. Most preparations sold on-line or over the counter are no
longer in the bullet shaped wax and glycerin mixture; most are
formulated in a 600mg hard capsule.
The Food and Drug Administration estimates that 1.5 million
people are injured by medication errors annually in the U.S...
According to the Institute of Medicine (IOM) medical errors are
the eighth leading cause of death in the United States, the
report identified medication errors as the most common type of
error in health care. Medication errors at home occur at rates of
between 2-33%.
Poison control centers manage phone calls concerning medica-
tion errors; including wrong route administration and adverse
drug reactions from patients, caregivers, and healthcare profes-
sionals. This study will evaluate the frequency of wrong route
exposures / ingestion of boric acid vaginal suppositories over the
last decade.
Methods: A retrospective data review from six regional Poison
Centers in the United States was conducted over a ten year
period to determine the number of boric acid vaginal supposito-
ries exposures documented as wrong route exposures. Our
search for data included all cases documented as wrong route
exposures with boric acid vaginal suppositories with products
coded as borate (excluding topical & insecticide) or boric acid
vaginal suppository (antiseptic excluding insecticide).
Results: Boric acid vaginal suppository wrong route exposures
documented from our multi center survey are as follows: in
2011-15 cases were documented, in 2012-23 cases, 2013-22
cases, 2014-17 cases, 2015-21 cases, 2016-18 cases, 2017-20
cases, 2018-44 cases, 2019-110 cases, and 2020-280 cases were
documented. During the surveyed 10 year period boric acid vagi-
nal suppository wrong route exposures has increased
exponentially.
Conclusions: Product design can be a contributing factor in
wrong route exposures. The appearance of the medication may

serve as a valuable safeguard against medication errors. The bul-
let or torpedo shaped suppository form as opposed to a gel cap-
sule would likely decrease wrong route exposures.

hinson@uthscsa.edu

61. Inadvertent non-treatment of a
toxic methanol level from
contaminated hand sanitizer ingestion
without serious adverse effect

Rachel Brandt, Samantha Lee, Bradley Carlson,
Ashley Jensen and Jon Cole

Minnesota Poison Control System

Background: Ingestion of hand sanitizer as an alcohol substitute
in patients with alcohol use disorder has become increasingly risky
during the COVID-19 pandemic, as multiple brands have been con-
taminated with methanol. Methanol intoxication can cause CNS
and respiratory depression, high anion gap (AG) acidosis with life
threatening cardiopulmonary effects, risk of death and permanent
blindness. Methanol poisoning may occur even with ingestion of
small quantities. Unfortunately methanol testing is not readily avail-
able at many health care facilities (HCF) leaving providers and poi-
son centers (PC) to use surrogate metabolic testing and clinical
judgement to make treatment decisions. We present a case of
methanol poisoning where use of serum bicarbonate and anion
gap did not detect a treatable methanol concentration.
Case: A 50-year-old man presented to the emergency department
(ED) approximately 4hours after consuming up to 4oz of hand
sanitizer (Art Naturals brand hand sanitizer) for the purpose of
intoxication when ethanol became unavailable. The Poison Center
at the time of presentation was concerned for possible methanol
contamination and recommended laboratory monitoring; serial
BMP and ethanol levels. He was awake, alert and ambulatory with
only nausea and vomiting. His initial laboratory findings revealed
AG 17 with CO2 19, Na 123 and K 3.3 and a negative serum etha-
nol. His repeat labs at 10-hours and 12-hours post ingestion
improved following fluid resuscitation with vitamin/electrolyte sup-
plementation. It was felt that it was not likely for him to have con-
sumed a methanol-contaminated hand sanitizer product as his lab
results were consistent with a chronic alcoholic after recent alcohol
consumption, and symptoms and laboratory improvements were
observed after supportive cares. He was discharged to home. The
Poison Center and subsequent shift provider were unaware that a
methanol level was sent and it eventually returned 72-hours later
(70mg/dL). Follow up with the patient at home was established
later that day at approximately 4 days post exposure. The patient
reported he was doing well with good vision and no complaints.
On a subsequent home follow-up the patient did endorse burning
in the stomach and some slightly blurred vision with trouble with
fine details, but otherwise doing well.
Discussion: The patient was discharged prematurely given a low
suspicion for ingestion of a methanol-contaminated hand sani-
tizer due to his history and workup, but a timely methanol lab
reporting would have resulted in fomepizole therapy. Fortunately
this patient survived his methanol ingestion with minimal
sequelae.
Conclusion: This case report suggests that methanol levels up to
70mg/dL may not be as severely toxic as previously thought. It
also illustrates that closing anion gap might not be sufficient to
rule out a possible methanol ingestion in the absence of timely
methanol level testing.

samantha.lee@hcmed.org
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62. Adulteration of illicit drugs in ED
patients with acute opioid overdose: a
multicenter cohort

Michael Levinea, Kim Aldyb, Alison Meynb, Sharan
Camplemanb, Stephanie Abstonb, Alex Krotulskic,
Barry Loganc, Alexandra Amaduccid, Adrienne
Hughese, Evan Schwarzf, Anthony Pizong, Paul Waxb,
Jeffrey Brenth, Alex Maninii, On behalf of ToxIC
Fentalog Study Groupj

aUniversity of California, Los Angeles; bAmerican College of
Medical Toxicology; cCenter for Forensic Science Research and
Education at the Fredric Rieders Family Foundation; dLehigh
Valley Health Network; eOregon Health and Science University;
fWashington University School of Medicine; gUniversity of
Pittsburgh School of Medicine; hUniversity of Colorado School of
Medicine; iIcahn School of Medicine at Mount Sinai; jToxIC
Fentalog Study Group

Background: Many illicit opioids contain adulterants that are
potentially harmful. We describe analytically confirmed adulter-
ants present in a cohort of ED patients presenting after an opioid
overdose.
Methods: This case series includes adult ED patients who pre-
sented after a suspected opioid overdose to an emergency
department at a participating site in the American College of
Medical Toxicology’s Toxicology Investigators Consortium (ToxIC)
fentalog study group between 10/6/20-3/9/21. Case exclusion cri-
teria were unavailable specimens, non-toxicological alternate
diagnoses (trauma, burns, sepsis), prisoners, and children <18.
Participating sites include 5 facilities in 4 States (Pennsylvania,
Missouri, New York, and Oregon). Discarded blood samples were
collected and toxicological confirmation was performed via liquid
chromatography quadrupole time-of-flight mass spectrometry for
the presence of over 900 psychoactive substances and their
metabolites, including adulterants. Patients included in this ana-
lysis were positive for at least one adulterant upon toxicological
confirmation.
Results: Out of 760 patients screened, 81 met inclusion criteria;
the median (IQR) age was 36 (34-49) years and the majority were
men (59; 72.8%). Of the 81 samples tested, 61 contained illicit
opioids Only 4 (4.9%) of the 61 lacked adulterants. Adulterants
present are summarized in the Table, and included quinine (41;
50.6%), levamisole (25; 30.9%), xylazine (16; 20%), lidocaine (16;
20%), phenacetin (13; 16%), and diphenhydramine (12; 14.8%).
Phenacetin was primarily confined to samples from Pennsylvania,
whereas levamisole, lidocaine, and xylazine were located in
Pennsylvania and Missouri. Quinine was present from samples in
all four states. While most samples that tested positive for either
phenacetin or levamisole had the presence of cocaine, 4 out of
25 (16%) samples that contained levamisole lacked any evidence
of cocaine.
Discussion: In this cohort, adulterants were widespread, even
though there was geographic variation. While this analysis was
not designed to evaluate toxicity from the adulterants specific-
ally, it is possible that toxicity occurs. Quinine is a 1a anti-arrhyth-
mic, and is associated with nausea, vomiting, hypoglycemia,
thrombocytopenia, and cinchonism (tinnitus, blindness, and dizzi-
ness). Phenacetin is associated with renal failure with papillary
necrosis, oxidant stress, and is a probable carcinogen. Levamisole
is associated with agranulocytosis and vasculitis with disfiguring
skin necrosis. Xylazine is a phenothiazine used in veterinary
medicine as a sedative, and its toxicity includes severe hypoten-
sion and CNS depression. Lidocaine is a local anesthetic associ-
ated with seizures and arrhythmias in high doses.

Diphenhydramine has been associated with urinary retention,
delirium, as well as other antimuscarinic symptoms, seizures, and
arrhythmias.
Conclusion: In this cohort, adulterants were detected often in
the blood samples of patients with illicit opioid overdose, and
variations of adulterants were based on the specific opioid as
well as geographical region. The most consequential adulterants
physicians should be aware of include phenacetin, quinine, lev-
amisole, and xylazine.

michaeldlevine@gmail.com

63. Patterns of selective serotonin
reuptake inhibitor exposures reported
to the US poison centers

Saumitra Rege, Ryan Cole and Christopher Holstege

University of Virginia

Background: More than 20 million antidepressants were pre-
scribed in the U.S. between October and December 2020, a sig-
nificant increase compared to the same months in the prior year.
We sought to characterize the SSRIs exposures reported to the
U.S. National Poison Data System (NPDS).
Methods: The NPDS was queried for all human exposures to
selective serotonin reuptake inhibitors (SSRIs) reported to the
U.S. Poison Centers (PCs) between 2015 and 2020. We descrip-
tively assessed the demographic and clinical characteristics. Calls
from acute care hospitals and hospital based EDs (ACH) were
studied as a subgroup. Trends in SSRI exposures were analyzed
using Poisson regression with percent changes being reported.
Results: There were 346,082 SSRI exposure calls made to the PCs
from 2015 to 2020, with the number of calls increasing from
51,791 to 62,504 during the study period. Single substance expo-
sures accounted for 45.5% of such SSRI exposures. Of the total
SSRI calls, the proportion of calls from ACHs decreased from
56.2% to 53.2% from 2015 to 2020. Multiple substance exposures
accounted for 65.5% of the overall SSRI calls from ACHs.
Approximately 15% of the patients reporting SSRI exposures
were admitted to the critical care unit (CCU), with 18.8% patients
admitted to a psychiatric unit. Residence was the most common
site of exposure (94.2%), and 63.9% of these cases were enroute
to the hospital via EMS when the PC was notified. Among the
patients, 66.7% were male, with individuals between ages 13 and
19 years (31%) predominantly reported SSRI exposures.
Suspected suicides (58.5%) and therapeutic errors (18.6%) were
commonly observed reasons for exposure, with the former
accounting for 83% cases reported by ACHs. Major effects were
seen in 3.7% cases and the case fatality rate for SSRI was 0.3%.
Sertraline was the most commonly observed SSRI (23.6%). The
most frequently co-occurring substances associated with the
cases were atypical antipsychotics (9.3%) and benzodiazepines
(8%). Tachycardia (19.7%) and drowsiness/lethargy (15.6%) were
the most commonly observed clinical effects. During the study
period, the frequency of SSRI exposures increased by 19.9% (95%
CI: 16.2%, 22.7%; p< 0.001), and the rate of SSRI exposures
increased by 23.1% (95% CI: 15.2%, 29.2%; p< 0.001).
Conclusion: There was a significant increase in the reports of
SSRI exposures during the study with sertraline being the most
commonly reported SSRI. Suspected suicides was the most com-
mon reason for exposure.

svr5d@hscmail.mcc.virginia.edu
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64. National estimates of
hallucinogen-related poison center
calls

Saumitra Rege, John Costello, Aaron Frey and
Nathan Charlton

University of Virginia

Background: In 2019, a total of 70,630 drug overdose deaths
occurred in the United States, an age-adjusted rate of 21.6 per
100,000 population and a 56.5% increase from 2013. In 2018,
approximately 1.6 million persons in the United States aged 12
or older were categorized as current hallucinogen users. The
objective of our study was to evaluate the trends in hallucino-
gen-related calls to the U.S. poison centers (PCs).
Methods: The National Poison Data System (NPDS) was queried
for all closed, human exposures to hallucinogens from 01/01/14
through 12/31/20 using the American Association of Poison
Control Center (AAPCC) generic code identifiers. We identified
and descriptively assessed the relevant demographic and clinical
characteristics. Reports from acute care hospitals and hospital
based EDs (ACHs) were evaluated as a subset. Trends in hallu-
cinogen frequencies and rates (per 100,000 human exposures)
were analyzed using Poisson regression methods. Percent
changes from the first year of the study (2014) were reported
with the corresponding 95% confidence intervals (95% CI).
Results: During the study period, there were 18,729 toxic expo-
sures to hallucinogens that were reported to the PCs. The fre-
quency of exposures decreased by 46.3% (95% CI: - 54.5%, -
36.5%; p< 0.001), and the rate of exposures decreased by 45.3%
(95% CI: - 53.8%, - 35.9%; p< 0.001). Of the total hallucinogen
calls, the proportion of calls from ACHs increased from 68.3% to
74.8%, with the percentage of calls from the general public
decreasing. Multiple substance exposures accounted for 44.4% of
the overall hallucinogen calls and 50% of calls from ACHs.
Approximately 19% of the patients reporting hallucinogen expo-
sures were admitted to the critical care unit (CCU), with 7% of
patients being admitted to a psychiatric facility. Residence was
the most common site of exposure (76.3%), and 81% of these
cases were enroute to the hospital via EMS when the PC was
notified. Cases were predominantly male (67.1%), with the most
common age group being 13-19 years (37.6%). The proportion of
such cases (38.7% to 54.1%) increased during the study period.
Intentional abuse (70.1%) was the most common reason for
exposure, with the proportions of suspected suicides being
higher in cases reported by ACH (12.1% vs 14.9%). During the
study period, the proportion of reported hallucinogen abuse
exposures decreased (75.5% to 69.3%), while suspected suicides
increased (8.6% to 14.2%). Major effects were seen in 8.2% cases
and there were 126 deaths reported, with 10 fatalities reported
for single substance hallucinogen exposures. The most frequently
co-occurring substances associated with the cases were alcohol
(12%) and marijuana (9.7%). Tachycardia (42.8%) and agitation
(35.5%) were commonly observed clinical effects.
Conclusions: Our study results demonstrate a significant
decrease in the reports of hallucinogen exposures made to the
PCs. The exposures in the teen age group were common and
the most frequent reason for exposure was intentional abuse.
Continued surveillance and public health prevention efforts are
key to track the population effects of hallucinogen exposures.

svr5d@hscmail.mcc.virginia.edu

65. Severe medical outcomes due to
single substance opioid exposures

Saumitra Rege, Kawai Tanabe, William Goodrich,
Moira Smith and Christopher Holstege

University of Virginia

Objectives: Misuse of prescription opioids continues to be a sig-
nificant public health crisis globally. According to the Centers for
Disease Control and Prevention (CDC), there were more than
72,000 overdose deaths in the United States (U.S.) in 2019, with
49,068 involving an opioid. The present study sought to evaluate
the recent trends in the severe outcomes to single substance
opioid (SSO) exposures reported to the U.S. poison centers (PCs).
Methods: The NPDS was queried for single substance opioid
exposures from 2011 to 2018. Cases with severe outcomes (SO)
were defined as exposures that resulted in either a death or
major clinical outcomes. We identified and descriptively assessed
the relevant demographic and clinical characteristics. Poisson
regression models were used to evaluate the trends in the num-
ber and rates (per 100,000 human exposures) of SSO exposures
resulting in SO. Percent changes from the first year of the study
(2011) were reported with the corresponding 95% confidence
intervals (95% CI). Logistic regression was utilized to study the
risk markers of severe outcomes.
Results: Overall there were 308,202 SSO-related cases reported
to the U.S. PCs during the study period. The proportion of cases
from acute care hospitals and emergency departments (ACH)
increased during the study period (32.9% vs 48.9%). Among
cases with severe outcomes, ages between 20 and 29 years
(27.9%) constituted the most common age group. Males
accounted for 57.4% cases. Most exposures with SO occurred in
a residence (83.7%). Hydrocodone (25.6%) was the most common
opioid reported in cases followed by oxycodone (18.7%).
Intentional abuse (48.4% vs 12.7%) and suspected suicides
(24.7% vs 12.9%) were more common in exposures with SO.
Similarly, non-oral routes of administration were more common
in exposures with SO (40.9% vs 8.1%). The rate of exposures with
SO increased by 71.3% (95% CI: 63.4%, 79.9%, p< 0.001). The risk
of SO with SSO-related exposures was the highest in cases
between 50 and 59 years of age (Ref: 20 – 29 years) (AOR: 1.61,
95% CI: 1.52 – 1.71). Males were 16% more likely than females to
have serious outcomes (AOR: 1.16, 95% CI: 1.12 – 1.20). The risk
for severe outcomes with SSO exposures was significantly ele-
vated in hydrocodone (AOR: 2.43, 95% CI: 2.30 – 2.58), oxy-
codone (AOR: 1.64, 95% CI: 1.55 – 1.73) and tramadol (AOR: 1.80,
95% CI: 1.69 – 1.92) exposures. Other Important predictors of a
SSO-related SO were suspected suicides (Ref: Unintentional
exposure) (AOR: 3.82, 95% CI: 3.67 – 4.09), non-oral routes of
administration (Ref: Ingestion) (AOR: 2.94, 95% CI: 2.80 – 3.00)
and exposure in the west census region of the U.S. (Ref:
Northeast region) (AOR: 1.21, 95% CI: 1.16 – 1.28).
Conclusions: The number of SSO exposures cases decreased, but
those with severe outcomes increased significantly. Hydrocodone
and oxycodone were the most common opioids reported for the
sample. Personalized evidence-based strategies, population level
interventions, creation of protective environments, and better
screening of patients are some key measures to consider for the
future to limit this trend.

svr5d@hscmail.mcc.virginia.edu
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66. Feel the sting: the buzz on
wasping and abuse of processed
pyrethroids

Lindsey Claire Eppersona, Serah Mbuguab, Sarah
Watkinsc,d and Todd Phillipsa

aUniversity of Texas Southwestern Medical Center, Department of
Emergency Medicine; bMcGovern Medical School at UTHealth,
Department of Emergency Medicine; cTexas Tech University Health
Sciences Center, Department of Emergency Medicine; dWest Texas
Regional Poison Center

Background: “Wasping”—the intentional use of pyrethroid insec-
ticides as a drug of abuse—may sound like a novel practice, but
it has been described as early as 1982. Most documented cases
of exposures are limited to mild symptoms or local injection site
reactions. Severe systemic toxicity is uncommon, and docu-
mented fatalities are even rarer. Deaths associated with pyreth-
roid ingestion and inhalation have been reported, but deaths
associated with injection have not been documented. We
describe a unique poison center case of a 29-year-old female
with a history of seizures attributed to chronic methampheta-
mine use, who injected crystallized Raid as an alternative to
methamphetamine.
Case report: The patient presented to the Emergency
Department (ED) for progressively worsening dyspnea, lethargy,
and confusion after injecting crystallized pyrethroids. She was
promptly intubated for hypoxemic respiratory failure and admit-
ted to intensive care for multiorgan failure including heart failure
with bilateral pleural effusions and acute hepatic failure with
transaminases >9000U/L, INR of 3.6, and platelets <51 x109/L.
She developed new-onset renal failure (K 6.6mmol/L, BUN
37mg/dL, Cr 3.4mg/dL). Vasopressors for refractory hypotension
and a sodium bicarbonate infusion for acidosis were adminis-
tered. Renal failure persisted despite continuous renal replace-
ment therapy and hemodialysis. Hepatic failure worsened despite
N-acetylcysteine treatment. After further clinical deterioration she
was successfully resuscitated following a brief cardiac arrest, then
transitioned to comfort care and died nine days after presenta-
tion. The frequency, chronicity, and quantity of our patient’s pyr-
ethroid abuse remain unknown.
Discussion: Several cases of systemic toxicity from intravenous
pyrethroid abuse are documented. One case describes status epi-
lepticus in a 44-year-old male after injecting 3-4 millilters of
cypermethrin 1.2% into his inguinal area. Another case describes
hypoxia and sub-pleural consolidations on computed tomog-
raphy after a 30-year-old female injected 5-7 millilters of pralleth-
rin 1.6% into her wrist. Liver failure and altered mentation were
described in a 56-year-old male after injecting crystallized pyreth-
roids; however, he was later found to be positive for hepatitis A
and B.
Reported deaths from pyrethroid exposures are rare. A 45-year-
old male presented to the ED for nausea, vomiting, and diarrhea
after consuming food contaminated with cypermethrin. He devel-
oped seizures and died from cardiac arrest three hours later.
Reported deaths from intentional abuse of pyrethroids are even
less common. A 29-year-old male presented in respiratory dis-
tress after smoking synthetic marijuana laced with pyrethroids;
he developed respiratory failure and died from cardiac arrest.
Pyrethroid insecticides cause hyperexcitation via delayed sodium
channel closure at lower concentrations, and antagonism of
GABA-mediated chloride channels at higher concentrations,
which may account for the sympathomimetic "high” sought with
abuse of pyrethroids. Pyrethroid insecticides contain toxic sol-
vents including cyclic, aromatic, and halogenated hydrocarbons,
in addition to other reportedly inert propellants and corrosion

inhibitors. The additional “inert” components may have contrib-
uted to this patient’s multiorgan failure and subsequent death.
Conclusion: Systemic toxicity after intentional abuse of pyreth-
roids is uncommon, and fatalities are rare. Intentional ingestion
or inhalation are rarely associated with fatalities, and death asso-
ciated with intravenous abuse has not been reported. We
describe a case of intravenous abuse of a crystallized pyrethroid
insecticide associated with death.

lindseyepperson@gmail.com
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Background: Routine drug testing provides limited value for ini-
tial clinical treatment of overdoses and is rarely ordered by ED
physicians in favor of symptomatic and supportive care. Lack of
confirmatory testing leads to the inability to track the involve-
ment of substances in non-fatal overdoses, thus further impact-
ing ICD 10 coding documentation. To complicate this, many
synthetic substances are not detectable utilizing common labora-
tory testing.
This is a pilot study exploring an innovative approach for com-
prehensive drug testing of non-fatal overdoses in ED and allows
for the capture of missing information and identification of novel
synthetic drug involvement. This additional information will
improve diagnostic coding (and administrative billing records)
involving overdoses. This study hopes to show the benefits of
such comprehensive and routine testing and it’s potential impact
on public health response to the opioid drug epidemic. This pro-
ject is part of the Kentucky Overdose Data to Action Proposal in
response to the CDC funding opportunity CDC-RFA-CE19-1904.
Methods: In addition to the workflow of the implementation of
novel testing, the primary objective is to identify patterns of sub-
stance abuse. Secondary objectives include the severity of symp-
toms, potential treatment guidelines, utilization of health care
resources, morbidity, and mortality. Additionally, concordance
between involved substances based on toxicology testing and
involved substances identified by the ICD-10-CM discharge diag-
noses.
Patients are identified as a suspected or potential overdose by
the health care team. Once identified, an order was placed noti-
fying the laboratory to secure and save any leftover samples of
blood and/or urine for further analysis. A retrospective record
review will be performed for collection of demographic data and
suspected overdose type. This study was designed not to inter-
fere with routine medical care. Any research testing performed
was not included in the patient’s medical record. Drug screen
testing was performed via gas chromatography-mass spectrom-
etry (GC-MS) and liquid chromatography-tandem mass spectrom-
etry (LC-MS/MS). Further testing will be pursued for patients with
clinical discrepancy between clinical presentation and laboratory
findings.
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Results: Study enrollment, data collection, and analysis is
ongoing. Currently, 304 patients have been identified since April
15, 2021. The population is 60.3% male, average age of 34.8
years. Opioids were the most commonly suspected agent
involved (42.5%), 21.9% of exposures were unknown in nature.
159 of the patients have had drug testing competed. 12 cases
were identified as potential exposure to a novel agent not
detectable by routine hosptial testing and will be analused for
further analysis.
Conclusions: This project aims to develop a process to make
drug screening more valuable and comprehensive in era of the
narcotic epidemic. With more extensive testing for synthetic and
novel drugs, the more decrete data will be available to improve
understanding, management and prevention methods against
the overdose epidemic.

rabaum2@uky.edu
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rhabdomyolysis: a poison center
retrospective study

Brian Whitwortha, Kalah Eltagondea and William
Rushtonb
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Background: Rhabdomyolysis is an adverse effect sometimes
associated with stimulant use reported to US poison centers. The
purpose of this study was to identify trends in the incidence of
rhabdomyolysis reported with methamphetamine use compared
to other stimulants.
Methods: The electronic medical record (EMR) for a state-wide
poison center serving a population of approximately 5 million
people was queried for cases in a 5-year period reported
between 01/01/2016 and 05/11/2021. Subjects were identified by
searching for single xenobiotic exposures under the American
Association of Poison Control Centers (AAPCC) major substance
category Stimulants and Street Drugs. These cases were subse-
quently analyzed to identify those with rhabdomyolysis coded as
an effect. National Poison Data System (NPDS) Coding Users’
Manual v3.2 defines rhabdomyolysis as creatine kinase
(CK)> 500 IU/L and/or myoglobinuria. Methamphetamine expo-
sures were subsequently compared to other stimulants including
amphetamines, cocaine, ephedrine, kratom, LSD, mescaline/pey-
ote, synthetic compounds, and methylphenidate. Cases coded
under the Diet Aids subcategory were excluded, along with amyl
or butyl nitrites, caffeine, cannabidiol (CBD), marijuana and mari-
juana-containing e-cigarettes, GHB analogs or precursors, other
hallucinogens, other street drugs, and unknown stimulants or
street drugs. Results where then analyzed with chi-squared test
to determine statistical significance.
Results: 2584 subjects were identified as meeting the inclusion
criteria above. Of the 439 cases involving methamphetamine, 25
developed rhabdomyolysis (5.69%). Of the other 2145 stimulant
cases reviewed (excluding methamphetamine), 18 developed
rhabdomyolysis (0.84%). Breakdown of other stimulants included:
amphetamines (excluding methamphetamines), n¼ 1242, 5 cases
of rhabdomyolysis; methylphenidate, n¼ 588, rhabdomyolysis
¼0; synthetic cannabinoids, n¼ 124, rhabdomyolysis ¼5; cocaine,
n¼ 86, rhabdomyolysis ¼2; LSD, n¼ 34, rhabdomyolysis ¼1; kra-
tom, n¼ 24, rhabdomyolysis ¼0; synthetic cathinones, n¼ 18,
rhabdomyolysis ¼4; synthetic phenylethylamines, n¼ 17, rhabdo-
myolysis ¼1. All other substances had 10 or less cases identified.
Subjects exposed to methamphetamine were more likely to

develop rhabdomyolysis compared to other stimulants, X2 (1, n¼
2584)¼ 52.5, p¼ < .00001. This result was significant at p < .05.
Discussion: In this small single poison center analysis, metham-
phetamine was associated with a higher incidence of rhabdo-
myolysis as compared to other stimulants as defined by the
AAPCC. Several limitations existed including: no confirmatory
testing was done on subjects, rhabdomyolysis was defined as CK
>500 I/U and/or myoglobinuria which may not be clinically sig-
nificant, and our results were underpowered to test metham-
phetamine against other individual stimulants.
Conclusion: This study suggests that the incidence of rhabdo-
myolysis is higher with methamphetamine exposure than with
other stimulants. Health care providers may consider screening
patients who are exposed to methamphetamine for rhabdo-
myolysis. Further longitudinal studies required to elucidate a true
causation.

wrushton@uabmc.edu
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multi-organ failure
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Background: Dapsone (4,4’- diaminodiphenylsulfone) is utilized
clinically for the treatment of a variety of dermatologic and infec-
tious conditions. Dapsone has classically been associated with
methemoglobinemia and hemolytic anemia, however more sinis-
ter toxicities have been described.
Case report: A 47-year-old woman presents with hypoxemia and
leg pain. Her medical history is notable for Crohn’s disease and
pyoderma gangrenosum. She was initiated on dapsone three
months prior to presentation with the dose increased from
100mg to 150mg by mouth daily one month prior. Prior to initi-
ation, her G6PD activity was confirmed. She denied other symp-
toms, including palpitations, dyspnea, cough, and hemoptysis.
Vital signs were notable for HR 105bpm, SpO2 88%. Exam dem-
onstrated a well appearing female in no acute distress, breathing
comfortably, clear lungs, normal heart sounds with regular tachy-
cardia. Right leg had large ulcerations that were mildly purulent
and malodorous. A pustular erythematous rash was noted on
bilateral lower extremities. Initial labs with normal renal function,
WBC 1.92 103/microL, (ANC 880, 2% eosinophils), HGB 9.0 g/dl,
and PLT 139 103/microL. No evidence of hemolysis on peripheral
smear. CT angiography revealed a segmental pulmonary
thrombo-embolus and a small area of consolidation. An arterial
blood gas was obtained which revealed a PaO2 of 215mmHg,
methemoglobin level 9%. Dapsone was held. Hours later, the
patient developed worsening hypoxemia despite 100% FiO2. HR
increased to 150s. She was febrile (103F) and hypotensive requir-
ing norepinephrine infusion. Cyanosis and jaundice were noted
on exam. Labs drawn at time of event demonstrated lactic acid
7mmo/L, bilirubin 14mg/dl(direct predominance), PaO2
145mmHg. IV methylene blue was administered with brief inter-
val improvement, however patient mentation worsened, necessi-
tating endotracheal intubation. Stress dose steroids were
initiated. Abdominal ultrasound revealed an enlarged, steatotic
liver. Over the next 48hours, the patient’s condition improved
with improved hyperbilirubinemia and patient was successfully
extubated.
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Discussion: Dapsone hypersensitivity syndrome (DHS) was first
described by Allday, Lowe, and Barnes as a hypersensitivity vas-
culitic syndrome. It is characterized by the classic triad of fever,
dermatologic eruption, and internal organ involvement. Typical
onset is 2-6 weeks after initiation. Mortality has been described
as high as 9.9%, incidence of DHS has been reported in 1.4%
patients started on dapsone. In terms of organ involvement, our
patient demonstrated pancytopenia, pneumonitis, cholestatic
liver injury, shock, and encephalopathy. Interestingly our patient’s
liver injury was largely cholestatic with no evidence of obstruc-
tion on imaging. Pre-clinical studies have demonstrated impaired
bile flow from dapsone, leading to cholestasis and cholangitis.
Other cases have described hemolytic anemia, eosinophilia, and
lymphadenopathy complicating this disease picture. Resolution
may be delayed as dapsone accumulates in peripheral tissues.
Conclusion: We present a case of dapsone hypersensitivity syn-
drome with severe multi-organ manifestations. Our case is par-
ticularly striking given the rapid in-hospital progression with
frequent monitoring parameters to follow its evolution. Our
patient walked into the Emergency Department with a dermato-
logic complaint and was otherwise asymptomatic. Within hours
she required ICU-level management for respiratory failure, shock,
and severe cholestatic liver injury.

wrushton@uabmc.edu
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Background: About 0.3% of Americans identify as transgender
(male-to-female, female-to-male and gender nonconforming). In
the 2019 Toxicology Investigators Consortium (ToxIC) Registry
annual report, 0.8% of cases involved transgender patients. There
are many hypotheses as to why transgender patients may experi-
ence disparities in the healthcare system including but not lim-
ited to: stigma, lack of healthcare providers’ awareness, and
insensitivity. The COVID-19 pandemic has had multiple effects
leading to worsening bio-psycho-social effects, such as isolation,
decrease in social support structures and an increase in stressors.
Therefore, the purpose of this study was to characterize cases
reported in the ToxIC database involving transgender patients
before and during the COVID-19 pandemic.
Methods: This is a retrospective database analysis reviewing
cases involving transgender patients from 2017 to 2020. Cases
during the year of 2020 were considered to be during the COVID
pandemic. Inclusion criteria were: all ages, transgender sex, sin-
gle- and multi-agent exposures, acute or chronic ingestions.
Variables investigated included the frequency of exposures,
intent or reason for exposure, type of exposure, and severity of
(i.e, more ICU encounters, more treatments rendered). Descriptive
statistics were performed to describe types of exposures, rates of
hospitalization, and outcomes.
Results: A total of 195 cases involving transgender patients were
reported to the ToxIC registry between 2017 and 2020. The total
number of cases involving transgender patients continually
climbed over the 4-year period: case numbers were 36 in 2017,
40 in 2018, 57 in 2019, and 62 in 2020. The youngest recorded
case was 10-years-old and the oldest was 76-years-old, and

median age was 18. Female-to-male gender identity was most
common (n¼ 120, 62%), followed by male-to-female (n¼ 64,
33%) and gender-nonconforming (n¼ 11, 6%), most patients
were in the 13-18 year-old age group. Caucasian was the most
frequently identified race. Intentional pharmaceutical overdose
was the most common reason for toxicology consult, with
attempt at self-harm being the primary reason, for all year.
Analgesics and antidepressants were the most common xeno-
biotic exposure for all years. Overall, 45% of encounters were in
the emergency department. Encounters in a floor (29%) or ICU
(24%) were similar and did not differ between years. Some form
of treatment was given in 66% of cases. The percentages of
cases where treatment was given were 64%, 70%, 60%, and 71%
for each individual year, respectively. Antidotal treatment was
more frequent in 2020, and the most used antidote was N-
acetylcysteine.
Conclusion: There is a trend of increasing number of cases of
exposure involving transgender patients between 2017 and 2020.
There is not a significant change in the reason for encounter
between years. This is similar for location of consultation and
rates of treatment. Despite potential worsening bio-psycho-social
effects of the COVID pandemic, there did not appear to be a sig-
nificant change in frequency, severity, or reasons of toxic expo-
sures in transgender patients beyond the already concerning
growing trend overall. Regardless, given the increasing trend
additional awareness, support, and targeted resources for this
population group will grow increasingly important.

hoanvu.nguyen@rmpds.org
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Background: Opioid abuse remains a serious public health prob-
lem within the United States. Though some data sources indicate
abuse of prescription opioid medications has declined, some sub-
populations remain at increased risk for misusing these medica-
tions. Healthcare professionals (HCPs) may be of concern due to
factors such as high-stress jobs and greater access to controlled
prescription opioids. In addition, findings suggest that 10-15% of
HCPs in the US will experience a substance use disorder in their
lifetime. Recent approvals of opioid medications such as DSUVIA
(sufentanil), which are only available in hospital settings, high-
light the need for effective surveillance of opioid abuse by HCPs.
Methods: This study examined the association between HCP sta-
tus and primary opioid abused among individuals enrolling in
treatment for an opioid use disorder (OUD). Data from the
Researched Abuse, Diversion and Addiction-Related Surveillance
(RADARSVR ) System Treatment Center Programs Combined were
used. Individuals age 18 years or older entering treatment pro-
grams for OUD completed anonymous questionnaires asking
about prescription and illicit opioid abuse behaviors. HCPs were
defined as respondents who indicated on the questionnaire that
they were working as a healthcare professional providing direct
patient care. A respondents’ primary drug of abuse, the outcome
variable of interest, was the prescription or illicit opioid used to
get high the most prior to entering treatment. Endorsements of
heroin or fentanyl were categorized as illicit opioids, endorse-
ments of oxycodone, hydrocodone, hydromorphone, morphine,
oxymorphone, methadone, buprenorphine, tramadol, tapentadol,
or sufentanil were categorized as pharmaceutical opioids. A chi-
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square test was used to analyze the relationship between HCP
status and primary drug of abuse.
Results: Of the 23,146 respondents included in this study, 1,051
respondents (4.5%) were HCPs. The distribution of primary drug
of abuse endorsements was significantly different between HCPs
and non-HCPs (p¼ 0.011). Among HCPs, 42.3% (n¼ 135) indi-
cated that a pharmaceutical opioid was their primary drug of
abuse, 43.0% (n¼ 137) indicated an illicit opioid was their pri-
mary drug of abuse, and 11.9% (n¼ 38) indicated using both a
pharmaceutical and illicit opioid as their primary drug of abuse.
Among non-HCPs, 34.8% (n¼ 1,789) indicated a pharmaceutical
opioid was their primary drug, 52.4% (n¼ 2,694) indicated an
illicit opioid was their primary drug of abuse, and 10.3%
(n¼ 532) endorsed both a pharmaceutical and illicit opioid as
their primary drug of abuse.
Conclusion: A greater proportion of HCPs enrolling in treatment
for OUD reported primarily abusing prescription opioids com-
pared to other respondents. However, a large proportion of HCPs
reported illicit opioids as a primary drug. Further studies are
necessary to assess the association between exposure and access
to medications and OUD among healthcare professionals.

DISCLAIMER
The RADARSVR System is the property of Denver Health and
Hospital Authority, a political subdivision of the State of
Colorado. The RADARSVR System is supported by subscriptions
from pharmaceutical manufacturers, government and non-gov-
ernment agencies for surveillance, research and reporting serv-
ices. Subscribers do not participate in conception, data collection,
analysis, drafting, or interpretation of this abstract.
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Background: Opioid overdose has been recognized as an epi-
demic, accounting for the large majority of prescription drug
overdoses in the United States. Mortality from prescription drug
overdoses continues to be a public health concern. Tools and
methods available to clinicians to predict patients at risk for opi-
oid overdose include databases such as prescription monitoring
programs (PMPs) and electronic medical records. Previously pub-
lished and validated risk factors for opioid overdose death,
including patient and prescription characteristics, are identifiable
in such databases and, when combined, theoretically improve
sensitivity in identifying opioid use leading to increased likeli-
hood of overdose.
Objective: In this study, we used four databases (overdose
reports from the Office of the Medical Examiner [OME], the elec-
tronic medical records of 2 academic hospitals, the state PMP,
and the database of a regional poison center) to see if we can
improve upon identification of risk criteria for opioid overdose
and death.
Methods: Opioid-related deaths were identified from OME
records. Retrospective reviews of the PMP, electronic medical
records of two academic hospitals, and the database of a

regional poison center were conducted using demographic data
from the OME. The PMP was utilized to find specific risk factors
which were then compared to risk factors from the EMR and
those contained in the poison center database. PMP data col-
lected included number of opioid and non-opioid prescriptions,
number of providers, number of pharmacies, and morphine dose
equivalents. Hospital EMRs identified coexisting medical and psy-
chiatric illness, substance use disorder, sedative/hypnotic use,
and methadone use, and number of emergency department vis-
its, including chief complaints and prescriptions given. Poison
center data identified only three patients in common and was
insufficient for analysis.
Results: 438 individual patients were identified. 346 had records
in the PMP. 263 had encounters in the electronic medical
records. Although the PMP and EMR had distinct risk factors
identified, the poison center database did not contain significant
overlap to identify risk factors such as multiple calls, history of
exposures, or use of an opioid assistance hotline.
Conclusions: We identified that the PMP and EMR contributed
to risk identification for opioid overdose and death. PMP and
EMR contained distinct risk factors. Unfortunately, in this study,
the poison center database, although available 24/7, did not
show any significant signal that could contribute to risk identifi-
cation. This lack of signal may occur for multiple reasons: pro-
viders are comfortable treating opioid overdoses without poison
center input, time required to call the poison center during
active patient care, and ability to maintain anonymity when
requesting assistance from the poison center. Laws that obligate
providers to report opioid overdoses to poison centers may
improve on identification of risk factors such as escalating sever-
ity of an individuals’ overdoses, overdoses unrelated to opioids,
or attempts to seek help for opioid use or dependence.

elizabeth.grossart@gmail.com
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Background: Cannabis products containing high cannabinoid
concentrations have become increasingly available in recent
years. Exposure to cannabis products is associated with a broad
range of adverse effects including seizures, which have been
reported with increasing frequency in the literature. Cannabis’
effect on seizure activity is an emerging topic that remains with-
out general consensus and merits further inspection. This scop-
ing review aims to summarize the existing literature on plant-
based cannabinoid exposures as a potential cause of seizures.
Methods: A scoping review was conducted in accordance with
the PRISMA Extension for Scoping Reviews guidelines. Two data-
bases (PubMed and Scopus) were searched over a 20 year
period. Inclusion criteria were: 1) original research articles, 2)
inclusion of human subjects, and 3) either investigation of seiz-
ures as a part of recreational cannabinoid use OR of exogenous
cannabinoids as a cause of seizures. Key data points were
extracted using a standardized data abstraction tool.
Results: Our initial search identified 3,104 unique articles, which
were screened for eligibility and exclusion criteria through a title
and abstract review. This resulted in 68 articles that subsequently
underwent full text review. A total of fourteen retrospective stud-
ies met criteria, including seven that focused exclusively on pedi-
atric subjects (< 20 years of age), three that included only adult
subjects, and four with combined adult and pediatric
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populations. Eleven studies evaluated acute cannabis exposure
and reported rates of seizure ranging from 0.51%-20%. Single-
substance cannabis exposure was specified in eight of these
studies. The aggregate total seizure incidence in these eight
studies was 2.2% (n¼ 104/4,697), and only one study reported a
rate of under 3%. The remaining 3 studies evaluated patients
with a history of unspecified/chronic cannabis use. One study
reported epilepsy to be the cause of hospitalization in 1.8% of
recreational marijuana users, and another study reported a 56%
higher odds of hospitalization for epilepsy in patients with can-
nabis use disorder. The final survey-based study of patients with
epilepsy concluded that subjects perceived that active cannabis
use had no significant effect on the disease.
Conclusion: Ten out of eleven studies reported higher rates of
seizure incidence after acute cannabis exposure than would be
expected based on epilepsy rates in the general population,
using conservative estimates (range 0.7-1.2%). Applying the
Naranjo criteria and WHO-Uppsala Monitoring Centre criteria to
the available animal and human data, the causal relationship
between cannabis product exposure and seizures is probable.
The mechanism by which cannabis induces seizures is still
unclear, but there is evidence to suggest that tetrahydrocanna-
binol (THC) is the causative xenobiotic. Future work should focus
on establishing this causal relationship, whether cannabis is pro-
convulsant, epileptogenic, or both, and investigating the underly-
ing pathophysiology.

kevin.greene@umassmemorial.org
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Background: Marchiafava-Bignami disease (MBD) is a rare dis-
order characterized by degeneration of the corpus callosum asso-
ciated with chronic alcohol abuse and malnourishment. Clinical
manifestations include dementia, altered mental status, spasticity,
dysarthria, ataxia, gait abnormalities, and seizures. Incidence of
MBD is higher in men but does not vary with race or ethnicity.
The mean age of onset is 45 years. Ethanol is a major risk factor
for various brain disorders, and it is hypothesized that thiamine
deficiency may directly damage the corpus callosum leading to
necrosis.
Case report: A 45-year-old black female with hypertension,
depression and a 20-year history of alcohol abuse presented to
the emergency department with 6 months of progressive cogni-
tive decline, decreased appetite, weight loss and recurrent
ground level falls. Upon presentation, the patient had an
inappropriate affect, was laughing on exam, and was responding
to internal stimuli. She also had intermittent stiffness of upper
and lower extremities and verbigeration.
Cerebrospinal fluid analysis did not show abnormalities. Magnetic
Resonance Imaging (MRI) revealed a non-enhancing abnormal
diffusion signal within the corpus callosum splenium. Patient was
subsequently started on intravenous thiamine 300mg/day, pyri-
doxine 50mg/day and amantadine 100mg/day. Repeat MRI
revealed an improved but not completely resolved symmetric

non-enhancing signal abnormality throughout the splenium of
the corpus callosum.
After treatment with high dose thiamine, there was minimal
improvement in her mental status.
She was oriented to self and could intermittently follow com-
mands but her speech quickly devolved into nonsensical lan-
guage. Her extremity stiffness did not improve and she was
unable to walk.
Discussion: MBD is a rare and poorly characterized disease. It
can be suspected in patients with chronic alcohol abuse or mal-
nutrition who present with cognitive or neurological manifesta-
tions such as extremity stiffness, ataxia and depression. The
management is supportive and similar to the treatment of
Wernicke-Korsakoff syndrome. A review of 153 cases of MBD
reported better outcomes among those who were treated with
thiamine. Further, those who were given thiamine in the acute
phase of the disease (within 2 weeks) did significantly better
than those treated later or in the chronic phase. Treatment with
thiamine ranged between 1 and 105 days. After adjustment for
several confounders, delayed treatment with thiamine was the
only significant risk factor for poor outcome. In our patient, while
the interval improvement in MRI findings is reassuring, her late
presentation ultimately delayed thiamine therapy.
Conclusion: MBD should be considered in patients who present
with subacute neurologic decline and chronic alcohol use.
Prompt recognition is key to initiating early thiamine therapy.
Further research is needed to elucidate the pathophysiology and
prognostic indicators associated with recovery.

rita.jean.farah@emory.edu
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Background: Poisoning by delta-9-tetrahydrocannabinol (THC) is
typically associated with neuropsychiatric symptoms. In young
children, intensive care monitoring may be required due to cen-
tral nervous system depression with subsequent loss of airway
protection. Such monitoring is rarely needed in late teenage or
adult patients. Bradycardia with hypotension and hypothermia
due to acute THC poisoning in adolescent or adult patients has
not been reported in the literature.
Case report: A 17-year-old boy with a history of depression pre-
sented to an emergency department with slurred speech and
somnolence. Prior to presentation, he demonstrated agitation,
hallucinations, and ataxia. Ingredients on a cookie wrapper found
in his bedroom listed 3000mg of THC distillate per package. It
was presumed that the patient ingested the entire contents of
the package. Initial vital signs showed heart rate 74 beats/minute
and blood pressure 109/66mmHg with. Initial exam revealed
3mm reactive pupils and stupor only responsive to deep sternal
rub. Soon after presentation, heart rate dropped to 35 beats/
minute with blood pressure 82/53mmHg and oral temperature
34.4 �C. Electrocardiogram showed sinus bradycardia with rate 40
beats/minute, right axis deviation, and normal intervals. The
patient was admitted to the intensive care unit. End tidal carbon
dioxide monitoring showed normal values, and urine output
remained >0.5mL/kg/h. Findings of stupor, bradycardia predom-
inantly at 40 beats/minute, and hypotension responsive to fluid
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boluses continued for 48hours after estimated time of ingestion.
Endotracheal intubation, atropine, and vasoactive medications
were not required. Urine drug screen immunoassay was positive
for cannabinoid only. Gas chromatography/mass spectroscopy
showed cotinine and theobromine. Total delta-9-carboxy-THC
metabolite measured in urine obtained 18hours after ingestion
measured >500ng/mL. Delta-9-tetrahydrocannabinol, 11-hydroxy-
delta-9-tetrahydrocannabinol, and delta-9-carboxy-tetrahydro-
cannabinol metabolites in plasma obtained 36hours after inges-
tion measured 8.0ng/mL, 6.8ng/mL, and 160ng/mL, respectively.
Following clinical improvement, the patient admitted to recre-
ational THC use and consumption of the entire contents of the
cookie package. He denied intentional self-harm and co-ingest-
ants. He was discharged home.
Discussion: THC intoxication in adolescent and adult patients
rarely results in clinical symptoms requiring hospitalization or
intensive care unit monitoring. Although central nervous system
depression and tachycardia can be seen, symptoms of bradycar-
dia, hypotension, and hypothermia have not been described in
association with acute THC intoxication. Such hemodynamic find-
ings are likely secondary to deep central nervous system depres-
sion following a massive ingestion of THC. Poor correlation exists
between blood THC levels and clinical manifestations of intoxica-
tion.
As more states legalize recreational THC use, there are likely to
be more inadvertent poisonings requiring hospitalization both
for pediatric, adolescent and adult patients. Manufactures of
THC-containing recreational edible products must be mindful of
THC distillate concentrations. Users, young and old, may not
decipher product use instructions, and subsequently, may be at
risk for severe THC intoxication.
Conclusion: Following massive ingestion of THC, adolescent and
adult patients may be at risk of significant bradycardia and hypo-
tension as well as central nervous system depression. Such clin-
ical findings may necessitate intensive care monitoring, similar to
exploratory pediatric THC ingestions.

michellegeyer@gmail.com

76. Precipitated opioid withdrawal
from a naltrexone-containing weight
loss pill in a patient with chronic
buprenorphine use

Chris Fenga and Fiona Garlich Hornerb

aLACþUSC Medical Center; bDepartment of Emergency Medicine,
Keck School of Medicine, University of Southern California

Background: Naltrexone is a competitive mu opioid receptor
antagonist increasingly used to treat substance use disorders,
including opioid and alcohol use disorders. It is also marketed as
an appetite suppressant, and FDA approved for weight loss in
combination with bupropion. Prescribing information cautions
against use in patients who are dependent on opioids or using a
medication to help with opioid cessation. We present a case of
precipitated opioid withdrawal in patient on buprenorphine/
naloxone who took a weight loss tablet that contained
naltrexone.
Case report: A 53-year-old male amateur bodybuilder with a his-
tory of chronic pain, opioid use disorder, and daily buprenor-
phine/suboxone use presented to the Emergency Department
(ED) via ambulance with acute agitation, muscle cramping, nau-
sea, and general malaise after taking a 10mg naltrexone pill. He
had been taking buprenorphine 8mg/ naloxone 2mg tid for >10
years after developing opioid dependency from management of
chronic back and shoulder pain. He and his wife had ordered

naltrexone online from a weight loss medication prescription ser-
vice, and they both took their first-ever dose on the morning of
presentation. 30minutes after taking naltrexone, the patient
began to feel anxious, nauseous, achy, and restless while driving
to work, symptoms he had experienced previously when in opi-
oid withdrawal. He called 911 from his workplace due to worsen-
ing symptoms, and on arrival to the ED, he was found to have a
heart rate of 110-120/min, respiratory rate 27/min, and blood
pressure 170/100mmHg. On physical exam, he was anxious and
diaphoretic, with repeated yawning and notable psychomotor
agitation. A urine drug screen was negative for amphetamine,
cocaine, and opioids. During his ED stay, he received diazepam
and haloperidol for sedation and anxiolysis. His home buprenor-
phine/naloxone regimen was started several hours later, and by
the next morning his vital signs had normalized, his symptoms
completely resolved, and he was subsequently discharged home.
His wife, who had taken the same naltrexone dose and was not
opioid-dependent, remained asymptomatic.
Discussion: Buprenorphine is a partial mu opioid receptor agon-
ist used to treat opioid use disorder and chronic pain, primarily
in combination with naloxone. Buprenorphine has a high affinity
for the mu opioid receptor, but it’s effects in overdose can be
reversed with naloxone at higher than typical doses. Naltrexone
has higher receptor affinity than naloxone and would be
expected to compete with buprenorphine at the mu receptor,
causing withdrawal in buprenorphine-dependent patients. Our
patient was unaware that his new weight loss medication con-
tained an opioid antagonist, naltrexone, that could interfere with
buprenorphine. He developed the rapid onset of symptoms con-
sistent with severe precipitated opioid withdrawal requiring par-
enteral sedation and hospital admission.
Conclusion: Naltrexone can precipitate opioid withdrawal in
patients chronically taking buprenorphine. The presence of nal-
trexone in FDA-approved and off-label weight loss medications
may be unrecognized by patients and prescribers, and can lead
to severe adverse effects when this interaction is overlooked.

fionagarlich@gmail.com

77. Serum CK trend as a predictor of
rhabdomyolysis and renal failure in
patients with sympathomimetic
toxicity

Hannah Spungena, Stephen Thomasb,c,d and Michael
Levinea
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of Medicine, Queen Mary University of London; cHamad General
Hospital Emergency Department; dWeill Cornell Medical College in
Qatar

Objectives: Rhabdomyolysis and acute renal failure are two well-
characterized complications associated with sympathomimetic
toxicity. Serum creatinine kinase (CK) is frequently used to screen
for these, but the predictive value of an initial serum CK level is
unclear, particularly when it falls below the cutoff for rhabdo-
myolysis (which is typically defined as >5 times the upper limit
of normal). We attempted to determine whether an initial CK
value could be predictive of the development of either rhabdo-
myolysis or renal failure in emergency department patients with
urine drug screen-confirmed sympathomimetic toxicity.
Methods: All patients presenting to a single county teaching
hospital between January 2019-December 2020 were included in
the analysis if (1) they had a CK level ordered in the ED and (2)
they had a urine drug screen that was positive for either
amphetamine, cocaine, or both. Initial and subsequent CK values,
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along with initial and subsequent creatinine values, were
recorded. Among those subjects with initial CK <1000mg/dL,
data were divided into quartiles and univariate analysis was per-
formed to determine the odds ratio of progressing to CK
>1000mg/dL. A similar analysis was used to determine associ-
ation between CK quartile and progression to renal failure
(defined as Cr >2mg/dL). Finally, we calculated the test charac-
teristics of a dichotomous CK cutoff of 1000mg/dL as a predictor
for renal failure.
Results: A total of 94 subjects met inclusion criteria. 85.1% of
these subjects were positive for amphetamine only. 27% of sub-
jects required the use of restraints, and 67% went on to be
admitted to either a medical or psychiatric ward. 23.4% of sub-
jects had an initial CK >1000mg/dL, and the median initial CK
value was 264mg/dL. Each quartile increase in initial CK value
(for all initial values below 1000mg/dL) conferred a non-statistic-
ally significant increase in odds of progression to CK >1000mg/
dL (OR ¼1.95, 95% CI ¼0.75, 5.04). Likewise, each quartile
increase in initial CK value conferred a non-statistically significant
increase in odds of progression to renal failure (OR 1.33, 95% CI
¼0.72, 2.43). Using CK >1000mg/dL as a cutoff results in a sensi-
tivity of only 40% (95% CI 12.2%-73.8%) and a negative predict-
ive value of 91.7% (95% CI 82.7%-96.9%) for the development of
renal failure.
Conclusions: Though there were trends towards an association
between higher initial CK value and subsequent development of
CK >1000mg/dL or acute renal failure, these results were not
statistically significant. An initial serum CK of <1000mg/dL is a
reasonably robust negative predictor for the development of
renal failure in patients with sympathomimetic toxicity.

hspungen@mednet.ucla.edu

78. People who use drugs are saving
lives. Injectable naloxone rescue kits
and syringe exchange services
participants

Jennifer Plumba, Damon Harrisa, J Samuel Plumbb,
Erin Frattoa, Emily Hackerc, Melynda Vincentd,
D RIley Dragea and McCall Christensenb

aUniversity of Utah, Department of Pediatrics; bUtah Naloxone;
cOne Voice Recovery; dUtah Harm Reduction Coalition

Background: Since equipping laypersons with naloxone rescue
kits began over two decades ago, non-medical community mem-
bers have saved thousands of lives. One of the most successful
access points for placement of these kits is in the setting of syr-
inge exchange. Partnerships that place naloxone directly in the
hands of people who use drugs have demonstrated crucial
strides in preventing preventable deaths, and give us frontline
information about naloxone use in those most at risk and using
the substances we often know the least about.
Objective: To describe the reported use of intramuscular (IM)
injectable naloxone rescue kits (containing 0.4mg/ml naloxone
doses) within a population of layperson participants in multiple
syringe exchange services(SES) programs.
Methods: Anonymous self-reporting of naloxone rescue kit use
including: the number of 0.4mg naloxone doses/vials used in an
opioid overdose reversal, who it was used on, if EMS was called,
and if the individual survived. Participant kits each contain two
doses of 0.4mg naloxone(single dose vials), two syringes, and
instructions. SES participants were encouraged to obtain multiple
kits. Reversal data was collected anonymously by trained staff of
each SES and aggregated by the lead agency.

Results: 3,088 individual reports of naloxone rescue kit use were
documented over 50 months (02/2017-04/2021), data points
were obtained on 1356 of these reversals. Kits were furnished by
one central agency to 5 community-based organizations(CBOs),
and were provided to participants during SES outreach services.
98.7%(1339) of the reports described a successful reversal and
survival. The reported use was on a friend/acquaintance(73%),
self(10%), stranger(6%), family member(6%), spouse(1%),
unknown(5%). One dose of naloxone(0.4mg IM) was used to
reverse an overdose in 30%(400) of the reports, two doses
51%(698), 3 doses 10%(135), 4 doses 6%(79), 5þ doses 2%(31),
unknown doses 1%(15). There were 17 unsuccessful reversal
reports during this time period using between 1-4 vials of nalox-
one. EMS was reportedly called 36%(323) of the time when a lay-
person kit was used in this setting.
Conclusions: Individuals participating in SES programs self-
reported use of naloxone rescue kits that had been furnished to
them. Over 98% of those who were administered layperson
naloxone in the SES setting were reported to have survived. The
majority of the reversals were on a friend/acquaintance, but also
on family members, the participants themselves, and even
strangers. Over 81% of the reversals were reported successful
with 1 or 2 doses of 0.4mg IM injectable naloxone. These results
do not indicate that an increased dose of naloxone is required in
rescue kits that equip laypersons. These results do suggest that
individuals in the SES setting should have access to multiple kits
or kits with at least 3-4 doses given that 64% of the reports did
not include a call to EMS. Increased education about the role of
EMS, enhancing Good Samaritan legal protections for those who
call 911, and ensuring individuals in this setting have access to
multiple kits/doses is recommended. People who use drugs are
saving the lives of those around them. They are often the true
first responders.

Jennifer.Plumb@hsc.utah.edu

79. Chronic pain – a pilot study
examining risks and benefits of
opioids

Sabrina Kaplana, Elise Amiokab, Joshua Blackb and
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Authority; bRocky Mountain Poison & Drug Safety

Background: Opioid treatment for chronic pain has been a topic
of major controversy in medicine. Rates of misuse of opioids in
chronic pain patients have been reported to be as high as 21%.
However, treating chronic pain is a difficult task. The CDC’s rec-
ommendation is to begin chronic pain treatment with non-
pharmacologic therapies and then escalate from there to
pharmacologic treatments including opioids. The CDC also sug-
gests that risks and benefits be discussed with patients prior to
opioid initiation. Although there is information in the palliative
care and cancer pain literature regarding potential benefits such
as improved quality of life and degree of pain relief from opioids,
little has been published about the benefit in the general chronic
pain population. We evaluated data from an online pilot survey
on the benefits and risks of opioid use in patients with
chronic pain.
Methods: Adult online survey panel participants in the US were
recruited to participate in the PAINRx Program survey from
September through November 2018. Participants completed a
self-administered anonymous web-based survey evaluating the
overall benefits and risks associated with the treatment of
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chronic pain. Survey design incorporated responsive design and
skip logic to improve relevance of survey questions to individual
participants, and to reduce survey fatigue. A subgroup analysis
of respondents reporting chronic pain, defined as pain lasting
greater than 3 months, was conducted. Descriptive statistics for
demographics, chronic pain etiologies and treatments, risk
(DAST-10) and benefit (modified Brief Pain Index) assessments
are reported.
Results: A total of 4,993 patients were enrolled in the survey
pilot study. Of respondents, 2,306 (36%) reported suffering from
chronic pain. The most common etiologies were muscle or joint
pain (25.3%) or arthritis pain (21.9%). Of chronic pain sufferers,
812 (52.3%) reported experiencing pain at least 5 times a week
and 74.2% experienced it within the last week. 1,593 (69.1%)
used over-the-counter medications to treat their pain in the past
12 months and 1,258 (54.6%) used prescription drugs. 1,369 used
opioids and 75.7% reported high benefit from these medications.
3% of those with chronic pain had a score of 9-10 on the DAST-
10 indicating a high degree of problems related to drug/medica-
tion use. Of respondents without chronic pain, only 0.6% had a
DAST score in this range.
Conclusions: Overall, this pilot study describes patients with
chronic pain and the types of medications they commonly use.
Those in this subgroup tend to use over-the-counter medica-
tions, prescription medications, and opioids for treatments. Of
those who use opioids, reported benefits tend to be high.
However, those with chronic pain also have higher rates of opi-
oid use disorder (as indicated by their DAST-10 scores) than
those without. Future studies will focus on the identification of
subpopulations of patients with chronic pain who experience
high risk and low benefit from opioids, as well as those with low
risk and high benefit. This can ultimately be used by providers
when prescribing medications to determine how and when to
use opioids to best help patients.

janetta.iwanicki@rmpds.org

80. Nail polish exposures treated at
emergency departments

Adiel Aizenberga, Kelly Hogueb and Mathias
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Background: Nail polish or varnish is a cosmetic product used to
decorate nails. Nail polish is available in a variety of colors and
may contain of a variety of formulations or chemicals, some of
which, such as toluene, formaldehyde, and butyl and ethyl acet-
ate, may be toxic. Adverse exposures may occur through inges-
tion, inhalation, or skin or eye contact. Clinical affects associated
with adverse nail polish exposure include oral or throat irritation,
respiratory problems, chest pain, headache, abdominal pain,
vomiting, ocular irritation or pain, dizziness, and drowsiness. The
objective of this study was to characterize nail polish exposures
managed at United States (US) emergency departments (EDs).
Methods: Data were obtained from the National Electronic Injury
Surveillance System (NEISS), a database of consumer product-
related injuries collected from the EDs of approximately 100US
hospitals. National estimates are calculated from the database
records based on the sample weight assigned to each case
based on the inverse probability of the hospital being selected
for the NEISS sample. In order to identify nail polish exposures
reported during 2000-2019, records with the letter combinations
“nail” and either “pol” or “varn” in the record narrative were
reviewed, and those that appeared to be nail polish exposures

were included in the study. The distribution of estimated nail
polish exposures was determined for various factors related to
patient demographics, exposure circumstances, diagnosis, and
disposition.
Results: A total of 269nail polish exposures were identified,
resulting in a national estimate of 7,951 exposures. By four-year
period, there were 1,592 (20.0%) exposures during 2000-2003,
1,578 (19.8%) during 2004-2007, 1,887 (23.7%) during 2008-2011,
2,016 (25.4%) during 2012-2015, and 879 (11.1%) during 2016-
2019. The patient age distribution was 7,185 (90.4%) 0-5 years,
113 (1.4%) 6-12 years, 204 (2.6%) 13-19 years, and 449 (5.7%) 20
years or older; 3,200 (40.2%) of the patients were male and 4,751
(59.8%) female. The patient race was 3,906 (49.1%) white, 1,258
(15.8%) black/African American, 1,139 (14.3%) other, and 1,648
(20.7%) not stated. The exposure route was 5,039 (63.4%) inges-
tion, 1,605 (20.2%) ocular, 928 (11.7%) dermal, 473 (5.9%) inhal-
ation, and 387 (4.9%) unknown. The reported location where the
exposure occurred was 6,490 (81.6%) home, 84 (1.1%) other pub-
lic property, and 1,378 (17.3%) not recorded. The most com-
monly reported clinical effects were 1,305 (16.4%) chemical burn,
575 (7.2%) foreign body, 362 (4.6%) vomiting, 324 (4.1%) dizzi-
ness, 227 (2.9%) conjunctivitis, 144 (1.8%) corneal abrasion, and
115 (1.5%) ocular irritation or pain. The patient disposition was
7,327 (92.1%) treated or examined and released, 61 (0.8%)
treated and transferred to another hospital, 82 (1.0%) treated
and admitted for hospitalization, 144 (1.8%) held for observation,
and 338 (4.3%) left without being seen/against medical advice.
Conclusion: Nail polish exposures treated in EDs most often
involved patients who were children age 0-5 years and female.
The majority of exposures occurred by ingestion followed ocular
and dermal contact. Most patients were treated or evaluated and
released from the ED.
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81. Toxicological and pharmacologic
sex differences in unintentional or
undetermined opioid overdose death

Rachel Wightmana,b, Jeanmarie Perronec, Rachel
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Background: Previous efforts to evaluate comparative risk for
overdose mortality in women compared to men have focused on
sex differences based on geography, presence or absence of pre-
scribed opioid, and in populations on chronic opioid therapy.
There has not been a detailed evaluation of sex differences in
toxicological drivers of opioid-related drug overdose death,
which could have meaningful implications to inform opioid pre-
scribing practices and sex and gender-specific approaches to pre-
vention and treatment.
Methods: A retrospective review of accidental or undetermined
opioid-involved overdose deaths (aged 15 to 70) occurring in
Rhode Island (RI) from 2016-2019 was performed using data
from the RI Department of Health State Unintentional Drug
Overdose Reporting System (SUDORS) database. For this study,
data was extracted from SUDORS and de-identified. Decedent
toxicology data was linked with prescription drug monitoring
(PDMP) records to evaluate the association of prescribed
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benzodiazepines and opioids (excluding buprenorphine) in opi-
oid-involved drug overdose death. All drugs reported on toxicol-
ogy testing in SUDORS were included.
Results: Of the 766 cases in the analytical sample, 568 cases
were in men (74.2%) and 198 cases were in women (25.6%). The
average age was 41.3 years for men and 42.9 years for women.
Statistically significant sex-differences in drug co-exposures were
found. Compared to men, women were more likely have co-
exposure to benzodiazepine antipsychotic, and antidepressant
drug classes and less likely to have alcohol co-exposure. No sex
differences were found in cocaine and amphetamine exposure.
Fentanyl(s) including fentanyl analogues and novel synthetic
opioids were found on post-mortem toxicology testing in 70%
female fatalities and 81% of male fatalities. Female decedents
were more likely than male decedents to have a prescription in
the PDMP for both benzodiazepines and opioids. Specifically, a
benzodiazepine or opioid prescription (excluding buprenorphine)
was found within 30 days prior to death in 40% of female dece-
dents and women were approximately 75% more likely than
men to have a benzodiazepine as a co-exposure found on post-
mortem toxicology testing.
Conclusion: In this three-year population-based study, benzodia-
zepines, antipsychotics, and antidepressants co-exposures were
more common among female decedents, while alcohol co-expo-
sures were more common in male decedents. Higher rates of
controlled substance prescription prior to death and prescription
drug co-exposures suggest that female opioid-involved drug
overdose decedents are often in contact with the health care sys-
tem, presenting the opportunity to create patient-centric
approaches to prevention, harm reduction, and substance use
treatment.
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82. Helium inhalations reported to
poison centers

Amy Younga and Mathias Forresterb
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Background: Helium is a colorless, odorless, and tasteless inert
gas. Inhaling helium from a balloon is well known to result in a
temporary high-pitched, squeaky voice. Helium inhalation is typ-
ically harmless because the gas is physiologically inactive.
However, breathing pure helium can cause death by asphyxi-
ation. Helium inhalation from pressurized tanks can also be fatal
by barotrauma. Therefore, helium intoxication can be intentional
or unintentional. Some individuals will inhale helium to the point
of passing out while others use helium to assist in suicide.
Healthcare professionals should be aware of conditions associ-
ated with helium inhalation. The objective of this study was to
describe helium inhalations reported to a statewide poison cen-
ter network.
Methods: This is a retrospective epidemiologic study. Cases were
helium exposures reported to a statewide poison center network
during 2000-2020. The exposure route was inhalation. Case distri-
bution was determined for various factors related to patient
demographics, exposure circumstances, management, and
outcome.
Results: A total of 249 helium inhalations were identified. By
seven-year period, there were 75 (30.1%) cases during 2000-
2006, 87 (34.9%) during 2007-2013, and 87 (34.9%) during 2014-
2020. The patient age distribution was 16 (6.4%) 0-5 years, 127
(51.0%) 6-12 years, 65 (26.1%) 13-19 years, 37 (14.9%) 20þ years,
and 4 (1.6%) unknown; 122 (49.0%) of the patients were male,
124 (49.8%) female, and 3 (1.2%) unknown. The inhalation reason
was 137 (55.0%) intentional [94 (37.8%) intentional-misuse, 34

(13.7%) intentional-abuse, 7 (2.8%) intentional-suspected
attempted suicide, 2 (0.8%) intentional-unknown], 111 (44.6%)
unintentional, and 1 (0.4%) adverse reaction. The inhalation site
was 193 (77.5%) patient’s own residence, 18 (7.2%) another resi-
dence, 10 (4.0%) school, 10 (4.0%) public area, and 18 (7.2%)
other/unknown. The management site was 140 (56.2%) on site,
65 (26.1%) already at or en route to a healthcare facility, 40
(16.1%) referred to a healthcare facility, and 4 (1.6%) at an
unspecified other site. The medical outcome was 20 (8.0%) no
effect, 40 (16.1%) minor effect, 48 (19.3%) moderate effect, 7
(2.8%) major effect, 9 (3.6%) not followed-judged nontoxic, 80
(32.1%) not followed-minimal clinical effects possible, 22 (8.8%)
unable to follow-potentially toxic, and 22 (8.8%) unrelated effect;
1 (0.4%) death was reported. A clinical effect was reported in 197
(79.1%) of the cases, the most common being headache (n¼ 43,
17.3%), dizziness/vertigo (n¼ 43, 17.3%), syncope (n¼ 43, 17.3%),
nausea (n¼ 23, 9.2%), vomiting (n¼ 19, 7.6%), chest pain (n¼ 14,
5.6%), and drowsiness/lethargy (n¼ 11, 4.4%). The most fre-
quently reported treatments were fresh air (n¼ 130, 52.2%), oxy-
gen (n¼ 24, 9.6%), and dilute/irrigate/wash (n¼ 22, 8.8%).
Conclusions: Most patients were older children and adolescents.
The majority of the inhalations were intentional, particularly mis-
use. Only 7 of the 249 helium inhalations were intentional-sus-
pected attempted suicide. Most patients were managed outside
of a healthcare facility and did not experience serious outcomes.
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requirement increase on teen
nicotine-containing product exposures
reported to NPDS (January 2015-
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Background: E-cigarette use has increased over the last few
years, leading to public health concern. In response to the
increased utilization, federal legislation was passed on 20
December 2019 to increase the minimum age requirement to
purchase nicotine-containing products from 18 to 21 years of
age. Research is needed to better understand this legislation’s
effect on teen e-cigarette use and all nicotine-containing product
exposures.
Methods: Nicotine-containing product exposure data were
obtained from National Poison Data System (NPDS) from January
2015 through February 2021. Monthly exposures were analyzed
by product type (traditional cigarettes, e-cigarettes, and other/
unknown nicotine products), age group (teen: 13-20, adult: �21),
medical outcome (clinically significant: moderate or worse), and
period (pre: 01 January 2015 to 31 July 2019, post: 01 April 2020
to 28 February 2021). A transition period of 20 December 2019
through 31 March 2020 was excluded from the analysis.
Additionally, 01 August 2019 through 19 December 2019 was
excluded from the analysis to control for a large spike observed
in e-cigarette exposures. Rate ratios were calculated to compare
all and clinically significant monthly exposures in the pre- and
post-periods.
Results: Nicotine-containing product exposures involving teens
accounted for 32% of all exposures included in this analysis
(n¼ 4,396/13,940). Overall, 61% of all teen exposures were e-cig-
arettes, 29% were other/unknown nicotine products, and 10%
were traditional cigarettes. Rates of all teen exposures to e-
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cigarettes did not change between the pre- and post-periods,
however, clinically significant e-cigarette exposures increased
(pre: 4, post: 11; rate ratio [RR]: 2.52 (95% CI 2.00-3.18)). All teen
exposures to other/unknown nicotine-containing products signifi-
cantly decreased from an average of 21 exposures per month in
the pre-period to 15 exposures per month in the post-period
(RR: 0.71 (0.60-0.85)). All traditional cigarette exposures among
teens also significantly decreased from 6 to 4 exposures per
month (RR: 0.72 (0.52-0.99)). No statistically significant changes
were observed among adults except for clinically significant e-
cigarette exposures; this increased by a lesser degree compared
to the increase among teens (pre: 4, post: 8; RR: 1.86 (1.44-2.39).
Conclusions: Nicotine-containing product exposures reported to
NPDS may have been impacted by the nationwide increase in
minimum age to purchase nicotine-containing products. Rates of
all traditional cigarettes and other/unknown nicotine product
exposures decreased significantly among teens. While the rates
of all e-cigarette exposures were unchanged among teens, the
rate of clinically significant exposures to e-cigarettes more than
doubled, suggesting potentional unintended consequences from
the legislation. Continued surveillance should be performed to
assess the impact of this legislative change.
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84. Native venomous snake bites
to dogs
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Background: There are four major types of poisonous snakes
native to the United Snakes: rattlesnakes, copperheads, cotton-
mouths, and coral snakes. Bites by these snakes can result in ser-
ious adverse effects and even death. Humans are not the only
species that may be bitten by these snakes. The objective of this
study was to characterize native venomous snake bites to dogs
reported to poison centers that primarily manage human
exposures.
Methods: Cases were native venomous snake exposures (Generic
codes 0137103, 0137104, 0137105, 0137106, 0137107) reported
to a large, statewide poison center network during 2000-2020
where the exposure route was bite/sting, the patient species was
animal, and the animal type was dog. The distribution of cases
was determined for various factors.
Results: A total of 145 native venomous snake bites to dogs
were identified. The type of snake was 52 (35.9%) copperhead,
47 (32.4%) rattlesnake, 13 (9.0%) coral snake, 11 (7.6%) cotton-
mouth, and 22 (15.2%) unknown crotalid. One (0.7%) of these
bites occurred during December-February, 50 (34.5%) during
March-May, 59 (40.7%) during June-August, and 35 (24.1%) dur-
ing September-November. One hundred three (71.0%) of the
bites occurred at the home of the dog’s owner or caregiver, 2
(1.4%) at another residence, 6 (4.1%) at a public area, and 34
(23.4%) at an unknown location. Ninety-four (64.8%) of the dogs
were managed at a healthcare facility or other location (probably
a veterinarian facility), 44 (30.3%) outside of a healthcare facility,
and 7 (4.8%) were managed at an unknown location. The most
commonly reported clinical effects were puncture wound/sting
(n¼ 67, 46.2%), edema (n¼ 45, 31.0%), and dermal irritation/pain
(n¼ 22, 15.2%). Other clinical effects reported in association with
�4 bites were erythema/flushed, drowsiness/lethargy, bleeding,
ecchymosis, vomiting/agitation, confusion, dyspnea, excess secre-
tions, hives/welts, and tremor. Thirty-seven (25.5%) of the stings
were not considered to be potentially serious, 107 (73.8%) were
considered to be potentially serious, and 1 (0.7%) was considered

unrelated to the bite; no deaths were reported, but the poison
center network generally does not follow animal exposures to
determine final outcome.
Conclusion: These cases suggest that native venomous snake
bites to dogs most often occur during the spring and summer
and at the owner’s own home. The majority of native venomous
snake bites to dogs were managed at a healthcare facility, such
as a veterinarian facility, and may result in serious outcomes.

jeanie.jaramillo@ttuhsc.edu

85. Scorpion stings to dogs: 2000
- 2020

Jeanie Jaramillo-Stametz

Jerry H. Hodge School of Pharmacy, Pharmacy Practice

Background: Approximately 90 scorpion species occur in the
United States. One species (Centruroides sculpturatus) is consid-
ered of medical importance to humans. The symptoms of scor-
pion envenomation may include localized pain, agitation,
tachycardia, excessive salivation, and respiratory distress. Humans
are not the only species that may be stung by scorpions. The
objective of this study was to characterize scorpion stings to
dogs reported to poison centers that primarily manage human
exposures.
Methods: Cases were scorpion exposures (Generic code
0205240) reported to a large, statewide poison center network
during 2000-2020 where the exposure route was bite/sting, the
patient species was animal, and the animal type was dog. The
distribution of cases was determined for various factors.
Results: A total of 166 scorpion stings to dogs were identified.
Two (1.2%) of these stings occurred during December-February,
40 (24.1%) during March-May, 86 (51.8%) during June-August,
and 38 (22.9%) during September-November. One hundred forty-
three (86.1%) of the stings occurred at the home of the dog’s
owner or caregiver, 2 (1.2%) at another residence, and 21 (12.7%)
at an unknown location. One hundred thirty-three (80.1%) of the
dogs were managed outside of a healthcare facility, 32 (19.3%)
were managed at a healthcare facility or other location (probably
a veterinarian facility), and 1 (0.6%) was managed at an unknown
location. The most commonly reported clinical effects were punc-
ture wound/sting (n¼ 93, 56.0%) and dermal irritation/pain
(n¼ 74, 44.6%). Other clinical effects reported in association with
�6 stings were edema, cough/choke, ataxia, dyspnea, erythema/
flushed, nausea, and vomiting. One hundred forty-three (86.1%)
of the stings were not considered to be potentially serious and
23 (13.9%) were considered to be potentially serious; no deaths
were reported, but the poison center network generally does not
follow animal exposures to determine final outcome. The most
frequently reported treatments were dilute/irrigate/wash (n¼ 53,
50.5%) and antihistamines (n¼ 12, 11.4%); other treatments
reported in �4 stings were antibiotics, steroids, and
benzodiazepines.
Conclusion: These cases suggest that scorpion stings to dogs
most often occur during the summer and at the owner’s own
home. The majority of scorpion stings to dogs were managed on
site and did not result in serious outcomes.

jeanie.jaramillo@ttuhsc.edu
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86. Trends in cannabis exposures
reported to a poison center in a
legalized state during the coronavirus
pandemic

DeLayna Gouldinga, Shireen Banerjib, Richard
Holdmana and Elyse Contrerasa

aColorado Department of Public Health and Environment; bRocky
Mountain Poison & Drug Safety

Background: Colorado has provided legal access to medical and
adult-use cannabis since 2000 and 2012, respectively. The
regional poison center (RPC) for Colorado has observed increases
in exposure cases involving cannabis since 2009. The first case of
novel coronavirus (COVID-19) in Colorado was confirmed on
March 5, 2020. Many unprecedented events occurred during
2020 including closures of workplaces, schools, and public health
orders to stay-at-home but marijuana businesses remained open.
We hypothesized cannabis cases reported to RPC increased dur-
ing this challenging period. The aim of this analysis was to char-
acterize RPC calls during the novel coronavirus (COVID-19)
pandemic and explore a temporal relationship between cannabis
exposures in conjunction with COVID-19 public health data.
Methods: We queried the National Poison Data System (NPDS)
using all available cannabinoid generic codes, excluding pharma-
ceutical marijuana and synthetic marijuana homologs, for closed
human exposures in all ages from January 1, 2017 to December
31, 2020. The annual, month, and week volume of cannabis expo-
sures in 2020 was compared to an epidemiologic curve of positive
COVID-19 polymerase chain reaction (PCR) tests reported by
Colorado’s state or private labs. In order to determine if an increase
was higher than expected given increasing trends, past 3-year
annual, monthly, and weekly average and standard deviations (SD)
were calculated as baseline. Case volume was compared to base-
line and defined as higher if the frequency was greater than 2 SDs
or defined as an anomaly if greater than 3 SD. Pearson’s Chi-
squared and a p-value <0.05 were used to determine significant
differences in proportions of exposure characteristics.
Results: In 2020, 312 exposure cases reported to Colorado’s RPC
involved cannabis. This was higher compared to baseline (256.6
[SD ¼23.3]). The months with higher cases (�31) were March
(n¼ 35) and July (n¼ 31) (Table 1). Weeks with higher cases (�
10) coincided with the beginning of COVID-19 pandemic (first
wave) and the third wave of COVID-19. Cannabis exposure cases
varied by age, exposure reason, and type of product (all
p¼<0.0001). The highest proportion of cases were among chil-
dren 0-5 years (42.9% [n¼ 134]. Cases among this age group
during 2020 were higher compared to baseline (79.0 [SD ¼23.5]).
Cases among adolescents 13-19 years (20.9% [n¼ 65]) were an
anomaly compared to baseline (52.8 [SD ¼3.3]), with the most
occurring during the third wave of COVID-19, in September
(p¼ 0.0247). Additionally, during 2020, there were anomalies in
the number of unintentional cases (n¼ 175 versus 112.3 [SD
¼14.9]) and cases with product type as cannabis edibles (n¼ 168
versus 112.3 [SD ¼10.3]) compared to baseline.
Conclusion: 2020 was a challenging year due to many disruptions
to everyday lives from direct and indirect effects of the pandemic.
While our analysis did not reveal an overwhelming surge that dir-
ectly correlated with positive PCR tests, we did observe spikes dur-
ing specific months of the pandemic which may be related to
closure of childcare centers, increased time at home due to virtual
learning and working from home, and self-quarantining. This
unique year houses a wealth of data awaiting further exploration
and analysis of all types will continue for years to come.

sbanerji@rmpdc.org

87. Tipping your glass back to fight
COVID-19? Don’t do it!

Blair Thornley and Shireen Banerji

Rocky Mountain Poison & Drug Safety

Background: 2020 was a unique year in the world. When the
first case of the novel coronavirus was reported in the US on
January 20, 2020, the passion to clean surfaces, homes, objects,
clothing, and even ourselves skyrocketed. As proof, stores sold
out of cleaning and disinfecting products quickly and demand
could not keep up with supply. The spread of COVID-19 across
the US and world in the spring of 2020 caused a great deal of
panic, and many people were desperate to shield themselves
from becoming infected with the virus. By late spring, it was
being reported that some Americans had turned to ingesting
bleach as a potential cure. The CDC issued a report in the sum-
mer of 2020 on unsafe coronavirus prevention practices that
showed that 4% of the 502 respondents admitted to drinking or
gargling with diluted bleach. Following the report, the study was
criticized for quality and design flaws but the question remained
provocative. We sought to analyze bleach exposures involving
intentional misuse reported to our 4-state regional poison cen-
ter (RPC).
Methods: We queried the National Poison Data System (NPDS)
for all human bleach exposures reported to our RPC involving all
reasons from 2016 to 2020. We then analyzed the intentional
misuse cases separately during this same time period and com-
pared it to the previous year to detect any trends. Descriptive
statistical analyses were utilized.
Results: In 2020, total bleach exposures comprised 3.9% of total
human exposures which was 40.5% more than in 2019 (2.76% of
all exposures). We managed 33.7% more cases involving bleach
exposures (n¼ 3387) as compared to 2019 (n¼ 2533). Cases of
intentional misuse, however, increased a staggering 97% from
2019 (n¼ 68) to 2020 (n¼ 134) with the most number of cases
occurring in April. When compared to percent of total bleach
exposures for all reasons, intentional misuse of bleach repre-
sented 2.68% of total bleach exposures in 2019 and 3.88% in
2020 – an increase of 47.8%. The most commonly reported clin-
ical effect following intentional misuse was dyspnea and throat
irritation (11.9%), followed by dermal irritation (11.1%), cough/
choke (9%), and nausea (8.2%). The age group with the most
cases of intentional bleach exposures were 20 to 29 years. 52%
were female and no patients were pregnant. Not surprisingly
(given the shelter-in-place orders), 92.5% of bleach intentional
misuse cases occurred at the caller’s residence; 75% were man-
aged on site. Despite the non-accidental nature of these cases,
84% resulted in minor or no effect with no occurrences of major
outcomes or death. Route by ingestion when intentionally mis-
used was up by 100% from 2019 (n¼ 19) to 2020 (n¼ 38)
Conclusion: Bleach exposures increased at our RPC in 2020 com-
pared to the previous year, consistent with national trends. Our
analysis suggests that the COVID-19 pandemic may have contrib-
uted to the increased incidence of people intentionally misusing
bleach. Despite most cases resulting in minimal sequelae, this
finding is still concerning. More education to dispel such claims
should be utilized. Poison centers can represent an important
tool in education.

sbanerji@rmpdc.org
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88. Trends of cough, cold, and
antipyretic exposures reported to US
poison centers during the coronavirus
pandemic and influenza season

Shari Lemon and Shireen Banerji

Rocky Mountain Poison & Drug Safety

Background: From confirmation of the first US Coronavirus case
on January 21, 2020 to the US declaring COVID-19 a public
health emergency on February 3, 2020, much of the country
went into shut-down mode for most of the 2020 year. Schools
implemented virtual classroom learning and much of the US
workforce transitioned to working from the office to working
from home. While cases of COVID-19 rose, the Centers for
Disease Control (CDC) reported that cases of influenza decreased
during the pandemic. We sought to determine if exposures
involving cough, cold, and antipyretic agents reported to US poi-
son centers (PCs) paralleled influenza trends in the face of rising
COVID-19 cases.
Methods: We queried the National Poison Data System (NPDS)
database nationally for human, unintentional cough, cold and
antipyretic exposures from 2016 to March 31, 2021. Generic
Codes included APAP alone, APAP or ibuprofen with diphen-
hydramine, ibuprofen, naproxen, and all NPDS cough and cold
preparations. Cases involving suicide gestures, intentional misuse,
and abuse were excluded. All ages were included and a separate
analysis for children 0 to 5 years was conducted. Influenza rates
used were those reported by the CDC. Descriptive statistics char-
acterizing trends were performed.
Results: As cumulative cases of COVID-19 climbed in 2020, cases
of influenza dropped as compared to previous flu seasons. As of
May 22, 2021 there have been 32,912,150 million confirmed
cases of COVID-19 in the US from January 2020. There were 39-
56 million influenza cases reported in the 2019-2020 flu season.
The official data for the 2020-2021 flu season is not yet released
but according to the Morbidity and Mortality Weekly Report from
September 18, 2020, following widespread adoption of commu-
nity mitigation measures, positive influenza tests decreased to
2.3% (previously >20%). PCs observed a 19.8% reduction in calls
involving unintentional exposures in all ages to cough, cold, and
antipyretic products and a 23.3% reduction from similar expo-
sures in children 0 to 5 years of age. Despite the reduction in
case volumes to these products, we observed an increase in the
severity of outcomes from 2019 to 2020. Major outcomes went
from 0.2608% of total cases in 2019 to 0.3676% in 2020, repre-
senting a 41% increase and deaths increased by 50.1% (0.0284%
in 2019 to 0.0428% in 2020).
Conclusion: The 2020 year represented a unique public health
crisis. Ongoing analyses of numerous health parameters will con-
tinue to reveal the story. PCs in particular saw shifts in their nor-
mal call volumes and types of exposures. As overall cases of
influenza decreased, COVID-19 cases sustained surges throughout
the year. Cases involving unintentional exposure to cough, cold
and antipyretic agents were down from the previous year includ-
ing children under 5 years of age. This could represent different
symptomatology from the coronavirus necessitating different
pharmaceutical use or could represent the impact of people
being home more and thus extra supervision to prevent acciden-
tal childhood exposure. Additional research is needed to include
trends from 2021.

sbanerji@rmpdc.org

89. 10 year NPDS characterization of
pyrethrin and pyrethroid exposures
reported to US poison centers

Amaranda Thomson and Shireen Banerji

Rocky Mountain Poison & Drug Safety

Background: Pyrethrins are plant-derived insecticides extracted
from the plant and dried flowers of the Chrysanthemum species
of plants. Pyrethroids are synthetic versions of pyrethrins. These
compounds are commonly used in residential as well as commer-
cial settings for protection against indoor and outdoor insects
such as cockroaches, spiders, flies, ants, bed bugs, and in ani-
mals, fleas and ticks. Because of their relatively low mammalian
toxicity, these compounds are extensively used in the US year-
round. Poison centers have seen a decline in exposure cases
involving pyrethrin and pyrethroids in the last decade. We
sought to characterize pyrethrin/pyrethroid (collectively called
Pyrethrins) exposures reported to US poison centers over the last
decade and propose explanations for the reduced case volume.
Methods: We queried the National Poison Data System (NPDS)
for human exposures of all ages involving any of the following
generic codes: 0144000 (piperonyl butoxide with pyrethrin),
0201045, 0144001 (pyrethrins), and 0201046 (pyrethroids)
between the years of 2011 to 2020. Output evaluated were case
volume, route, reason, clinical effects, gender, medical outcomes,
generic codes, and management site. Descriptive statistics were
utilized to analyze the data.
Results: From 2011-2020, a total of 281,841 human exposures
involving pyrethrins were identified and the trend over this 10-
year period was declining (R2¼0.6896). 2012 saw the highest
number of pyrethrin exposures (n¼ 30,884, 1.35% of total cases)
and 2020 had the lowest number (n¼ 24,117, 1.13% of total
cases). This represents a 22% reduction in gross case volume and
16% reduction when relative to total case volume. Pyrethrin
exposures comprised 1.13-1.35% of total case activity reported to
US PCs with an average of 1.29%. Age range with highest num-
ber of cases was 0-5 years (25%) followed by 20-29 years (12%).
51.5% were female (0.4% were pregnant).The most common
symptoms reported (percent of total symptoms) were cough/
choke (9.85%), other/miscellaneous (9.69%), ocular irritation
(9.57%), dermal irritation (6.88%), and vomiting (6.54%). The top
5 reasons represented 94% of total reasons for exposure: unin-
tentional general (51%, unintentional misuse (26%), environmen-
tal (11%), adverse reaction (3%) and intentional misuse (2%). The
top 3 routes were dermal (32%), ingestion (28%), inhalation
(28%) with ocular representing 11% of cases. 78.6% were man-
aged onsite. There were 37 (0.01%) deaths reported during this
10-year period. Minor, minimally suspected, or no effects
occurred in 81% of cases.
Conclusions: While pyrethrin exposures result in a small percent-
age of case volume for poison centers, they are nonetheless
regular encounters. Actual cases involving these compounds
have trended down over the last decade, but percent of total
volume has remained relatively flat. EPA label changes aimed at
safer use of these compounds that occurred in 2009 and 2013
may have prevented an uptick in case activity despite their high
popularity, as well as the increasing interest by consumers to
look for natural or “green” alternatives for insect control. When
minor exposures do occur, expected medical outcomes will also
likely be minor or without effect. Additional stratification such as
single substance exposure analysis and magnitude of exposure
should be looked at for additional correlations and conclusions.

sbanerji@rmpdc.org

44 ABSTRACTS



90. Anticonvulsant fatalities reported
to the American Association of Poison
Control Centers 2000 - 2019

Spencer Greenea, Alexis Catesb, Kimberly Wyattc and
Sarah Weissd

aUniversity of Houston College of Medicine; bEinstein Health;
cDepartment of Biological Sciences, University of Cincinnati;
dReading Hospital

Background: Anticonvulsants are among the most prescribed
medications, and potentially toxic exposures are commonly
reported to American Association of Poison Control Centers
(AAPCC) participating sites. The purpose of this study was to
describe the epidemiology of fatal isolated anticonvulsant inges-
tions, including patient demographics, specific medications, and
the circumstances surrounding the ingestions.
Methods: This is a retrospective analysis of fatal single-substance
anticonvulsant ingestions reported to the AAPCC National Poison
Data System (NPDS) from 2000 to 2019. Polydrug ingestions and
parenteral exposures were excluded, as were fatalities attributed
to medications better classified differently, e.g., benzodiazepines
and barbiturates. Patient characteristics, circumstances of the
ingestion, specific medication, and chronicity of use were
described.
Results: We identified 126 single-substance fatal anticonvulsant
ingestions. The five most implicated anticonvulsants were carba-
mazepine, gabapentin, lamotrigine, phenytoin, and valproic acid.
The majority (73%) of fatal ingestions were intentional, including
86 (68%) suicides. Phenytoin was implicated in eight (88.9%) of
the adverse reactions and seven (70%) of the therapeutic errors.
Valproic acid caused one (11.1%) adverse reaction and was asso-
ciated with one (10%) therapeutic error. Three (75%) of the
remaining unintentional fatalities were caused by carbamazepine.
From 2000 – 2004, valproic acid accounted for the most fatalities.
From 2005 – 2014, phenytoin and valproic acid were equally
implicated in fatal ingestions. Gabapentin caused the most fatal-
ities between 2015 – 2019.
The median age for victims of fatal ingestions was 52 years old.
The median patient age was 33 years for carbamazepine, 35
years for lamotrigine, 40 yers for gabapentin, 44 years for val-
proic acid, and 66 years for phenytoin. Five (62.5%) of the fatal-
ities in patients over 80 years old were from phenytoin.
The plurality (42.1%) of fatal ingestions occurred in acute-on-
chronic use. An additional 40 (31.7%) were acute. Chronic use
accounted for 15 (11.9%) of fatal ingestions, including five fatal-
ities attributed to therapeutic error. The chronicity of medication
use was unknown in 18 (14.3%) of fatal ingestions.
Fatality rates could not be calculated for the entire time covered
by the study. However, from 2012 – 2019, we were able to meas-
ure rates for the five most implicated anticonvulsants. Narrative
summaries were available in 14 cases. Four of the patients pre-
sented to the emergency department with minimal symptoms.
The other 10 had varying degrees of central nervous system
(CNS) depression. Seizures were observed in six cases.
Hyperammonemia was reported in seven of the nine summarized
fatal valproic acid ingestions.
Conclusions: The mortality rate from isolated anticonvulsant
ingestions is low and typically occurs following intentional acute-
on-chronic overdoses. Fatal adverse reactions and therapeutic
errors are most associated with phenytoin use and disproportion-
ately affect elderly patients. Seizures and CNS depression are
common, and most fatal valproic acid ingestions are associated
with hyperammonemia.

sgreenetextox@yahoo.com

91. Access to opioid treatment
facilities in opioid overdose patients
by race and ethnicity on behalf of the
ACMT Toxicology Investigators
Consortium (ToxIC)

Alexa Camarena-Michela, America Elias Martinezb,
Christopher Hoytea, On behalf of the Toxicology
Investigators Consortium (ToxIC)a

aRocky Mountain Poison Center; bUniversity of Denver

Background: Opioid Treatment Programs (OTPs) have been
shown to be effective in the treatment of opioid use disorder
(OUD). Studies on OUD have found that the majority of patients
with OUD and patients who participate in OTPs are non-Hispanic
and Caucasian. The reasons for low participation in OTPs by
racial/ethnic minorities is likely multi-factorial and not completely
understood. Limitations such as distance to OTPs may preclude
enrollment in an OTP. Therefore, the primary purpose of this
study is to evaluate distance to nearest OTP by race/ethnicity.
Objectives: This study characterizes the racial and ethnic com-
position of a sample of opioid overdose patients and measures
the distance to the closest OTP from the presenting hospital.
Additionally, the five most common opioid toxicities associated
with hospital presentation and medical outcomes were character-
ized by race/ethnicity.
Methods: This study was a retrospective analysis of data
extracted from the American College of Medical Toxicology
(ACMT) Toxicology Investigators Consortium (ToxIC) registry.
Patients presenting between 2014 and 2020 with intentional opi-
oid toxicity requiring naloxone administration were included.
Hospitals outside of the US, patients 2-6 years old, and patients
without age range or race/ethnicity data available were excluded.
Recorded patient race/ethnicity were collected along with pre-
senting hospital site, opioid type, and medical outcome. Using
the hospital address as a proxy for patients’ neighborhood
demographics, median distance to the nearest certified OTP as
listed by the SAMHSA directory was reported across various
races/ethnicities. Two sample Kolmogorov-Smirnov testing was
used to compare median distances for non-Hispanic Caucasians
to other races/ethnicities. Chi-squared testing was performed to
compare types of opioid toxicities and severe medical outcomes
between non-Hispanic Caucasians and racial/ethnic minorities.
Results: A total of 459 patients were included in the data ana-
lysis. Of these, 316 (69.9%) were male, 142 (30.9%) were female
and one whose gender was not recorded. The majority of
patients (85.4%) were in the 19-65 age range. Hispanics had a
significantly higher median distance to OTPs when compared to
non-Hispanics (p< 0.0001) yet no statistically significant differ-
ence was found between Caucasians and non-Caucasians. The
most common opioid overdose was heroin (194, 42.3%). Patients
with “other” race compared to Caucasians had higher rates of
fentanyl overdose (p¼ 0.002). Hispanics compared to non-
Hispanics presented with higher rates of fentanyl overdose
(p< 0.0001). Compared to Caucasians, Asians and non-Caucasians
had higher rates of acute kidney injury (AKI) (p¼ 0.0242), Black/
Africans had higher rates of respiratory depression (p¼ 0.043),
American Indian/Alaska Natives had more referrals for addiction
medicine (p¼ 0.0289), and Black/Africans had higher rates of
death (p¼ 0.0402). When compared to non-Hispanics, Hispanics
had higher rates of acute lung injury (ALI) (p¼ 0.006) and had
higher referral rates to addiction medicine (p< 0.0001).
Conclusions: A robust analysis of data evaluating access to opi-
oid treatment programs across various races and ethnicities
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reveals the need for ongoing investigation. This analysis further
elucidates the interplay between race, ethnicity, and distance to
OTPs, types of opioid overdoses and medical outcomes. Further
analysis may identify limitations to OTP access in vulnerable
patient populations and inform public health efforts.

alexa.camarena-michel@denverem.org

92. Tiletamine-zolazepam abuse and
withdrawal in a veterinary health worker

Erik Fisher

Prisma Health-Upstate Department of Emergency Medicine

Background: The rising prevalence of opioid use disorder in the
US has received a great deal of recent attention. Healthcare pro-
fessionals are at increased risk of substance use disorders com-
pared to the general population but are often reluctant to seek
help. There is a paucity of literature regarding substance use dis-
orders in veterinary healthcare workers, but the misuse of veter-
inary medications in this population is increasingly recognized.
We report a case of tiletamine-zolazepam (TelazolVR ) abuse by a
veterinary healthcare worker to self treat opioid use disorder.
Case report: A 35-year-old male veterinary technician presented
to an urban Emergency Department complaining of tremor, jerk-
ing movements, and yellowing of his peripheral vision. He even-
tually admitted to using the veterinary anesthetic TelazolVR , an
equal mixture by weight of tiletamine, an arylaminocycloalka-
none dissociative anesthetic related to ketamine, and zolazepam,
a pyrazolodiazepinone sedative-hypnotic structurally related to
benzodiazepines. He had a history of opioid use disorder on
methadone maintenance and had read about the potential of
ketamine as a treatment for substance use disorders. He began
using Telazol 2-3 times daily starting 2 weeks before presenta-
tion. He developed rest and intention tremors 1 week into his
use that increased in intensity with brief periods of abstinence.
He began using unspecified doses of parenteral diazepam and
midazolam to treat the tremors, but they worsened as his Telazol
supply was depleted. On the day of presentation, the tremors
became too severe to conceal at work and he could not obtain
intravenous access for his last Telazol dose.
In the ED he was tachycardic to 115 and hypertensive to 151/
104. He experienced visual hallucinations prior to ED arrival, but
none in the hospital. Exam revealed a clear sensorium, resting
tremors affecting all extremities that worsened with intention
and frequent myoclonus involving the upper extremities. Visual
acuity was 20/20 in each eye without corrective lenses and color
identification was intact. CBC and CMP were normal, but UDS
detected benzodiazepines and confirmatory testing revealed
diazepam metabolites.
He was admitted to intensive care and received 160mg of diaze-
pam and 9mg of lorazepam over 72 hours for tremor, hyperten-
sion, and tachycardia. No seizure activity was noted. After
24hours, he reported resolution of the yellow discoloration in his
peripheral vision. Tremors improved during admission but did
not resolve and he was discharged on a diazepam taper.
Discussion: Substance abuse among physicians and nurses garners
a great deal of attention but other healthcare professionals are also
at increased risk. Veterinary healthcare workers have access to
agents not available to other professionals and may attempt to
treat their own medical conditions using pharmaceuticals not
approved for human consumption. The prevalence of veterinary
medication abuse is underreported and toxicity or withdrawal from
these agents may not be considered by treating clinicians.
Conclusion: Clinicians should consider the possibility of veterin-
ary pharmaceutical use in this population. Healthcare workers
may not be forthcoming about efforts to manage their own

conditions with agents available in their places of employment
and a thorough history is needed to uncover these cases.

erik.fisher87@gmail.com

93. Retrospective review of toxicity
associated with kratom use and
associated antidotal therapies

Joseph Kennedya, Alexia Armentab, Eric Schultzc,
Micaila Hillc and Michael Wahlc

aToxikon Consortium; bUniversity of Illinois, Chicago Department
of Emergency Medicine; cIllinois Poison Center

Background: Kratom (Mitragyna speciosa) is a rapidly emerging
drug of abuse in the United States. Reports of product adulter-
ation with xenobiotics, metabolites including 7-hydroxymitragy-
nine, and varying published responses to antidotal therapy limit
the ability to effectively treat and triage patients presenting to a
regional poison center (RPC) after exposure. The aim of this study
was to categorize symptoms, outcomes, and treatment modal-
ities for this emerging drug of abuse.
Methods: We conducted a retrospective review of all cases
reported to an RPC serving approximately 12 million individuals.
Trained data abstractors blinded to study aims recorded demo-
graphic and historical ingestion information, SPI-coded outcome
data, clinical information, biochemical information, and descrip-
tions of pre- and in-hospital antidotal therapy. We included cases
with symptoms reported after recent use, overdose, or evidence
of toxicity. Those cases lost to follow-up, informational calls,
reported allergic reactions, incompletely documented, and situa-
tions of kratom withdrawal were excluded from analysis.
Results: A total of 115 cases were evaluated, 47 of which were
reported in the final year (2019). 27 cases were excluded for rea-
sons described previously, with a remaining 88 cases eligible for
study. The average age of included patients was 31.9 years, with
a range of 2-62. 72.7% identified as male. 98% of the included
cases received care at a health-care facility (HCF), and 45 cases
involved a co-ingested substance (most commonly an opioid,
benzodiazepine, ethanol, and cannabinoids at 12.5%, 11.3%,
11.3%, and 7.9% of total cases respectively). Clinical outcomes
are described in Table 1. The most common antidotal therapy
administered was naloxone (14.7% of patients), with a single
case of a kratom-only ingestion responding to continuous nalox-
one infusion, and another patient with ethanol and kratom use
whose intubation was prevented with in-hospital naloxone. Two
patients with presumed drug-induced liver injury independent of
other xenobiotic use received n-acetylcysteine and recovered to
baseline. A single fatality related to overdose had a serum mitra-
gynine level of 190mg/mL at autopsy. Presence of co-ingestion
(n¼ 45) was not predictive of severity of clinical outcome when
compared with kratom-only ingestions (13.9% and 15.5% respect-
ively had severe or death outcome, p¼NS). Presenting VS,
laboratory studies, pupillary size, reason for use, and dose
ingested were not useful in predicting severity of outcome.
Discussion and conclusion: We observed that the majority of
acute, symptomatic kratom exposures originated from a HCF.
The diversity and number of cases complicated by a co-ingested
substance with CNS toxicity limits interpretation of antidote ther-
apy effectiveness. In addition to CNS and respiratory depression,
seizures were a common life-threatening toxicity. In the context
of similar published reports, several cases of kratom-only expo-
sures with a brisk response to naloxone without associated harm
suggest a role for prospective evaluation of this therapy.

jmw227@gmail.com
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94. The impact of forensic revenue on
a clinical toxicology service

Joseph Kennedy and Jerrold Leikin

Toxikon Consortium

Background: Clinical revenue is regulated by multiple regula-
tions that severely restrict the ability of the provider to charge
and collect revenue from both the patient and third-party payors.
In contrast, forensic income usually has no such limitations.
Medical toxicology is uniquely positioned to provide these non-
clinical consultations and access this revenue source when com-
pared to other clinical medical services. We describe the financial
impact of the integration of forensic revenue within a clinical
medical toxicology service over the past 19 years with a focus on
the latter stages of the practice.
Methods: This is a single-network retrospective review of billing
and revenue data covering the lifespan of a clinical toxicology
service. Clinical revenue is defined as direct patient care reim-
bursement obtained either from the patient (co-pay or self-pay
billing) or third-party health care insurers. Forensic revenue (as
included in the analysis) is defined as non-clinical revenue
encompassing independent medical examinations (IME), health
hazard evaluations for pharmaceutical companies, industry con-
tracted work, and record reviews not directly related to litigation
or requested by attorneys (medicolegal). These record reviews
were primarily requested by insurance adjusters through third
party companies; record reviews obtained from directly from
attorneys (medicolegal) and research income (grants) were not
included in this analysis. Furthermore, all direct clinical revenue
was excluded from this analysis. The practice duration was from
July 2001 through September 2020. Industry contracts were
billed separately. The practice primarily involved one full-time-
equivalent (FTE) medical toxicologist. Minimum hourly billing was
$300/hr, with a three-hour minimum.
Results: Prior to fiscal year (FY) 2005, forensic revenue was negli-
gible (under $13,000 per year which accounted for less than
approximately 5% of yearly revenue). In FY 2006, forensic rev-
enue was $74,366.02 and it first exceeded $100,000 ($129,122.36)
in FY 2008. It should be noted that in FY 2013, forensic payment
per current procedural terminology (CPT) code was $933.66 per
billing occurrence as compared to inpatient revenue of $98.60
per CPT code and office collection of $356.76 per CPT code
billed.
Conclusion: Forensic toxicology activity provides a significant
and sustainable revenue stream for any clinical practice that can
be an important component to incorporate into a business plan.
Forensic medical toxicology consultations are the ultimate “fee
for service” model devoid of outside restrictions from govern-
mental or third-party regulations. Given the revenue collected is
independent of changes to individual insurance and external
payor influences, and fluctuations associated with clinical consult-
ation volume, forensic consultations may provide stability to a
clinical toxicology practice.

jmw227@gmail.com

95. Death of a private medical
toxicology practice: a postmortem
analysis

Joseph Kennedy and Jerrold Leikin

Toxikon Consortium

Background: In the year 2020, the COVID-19 pandemic applied
pressure that led to the largest and oldest dedicated medical toxicol-
ogy practice in our state and forced closure and restructuring of sev-
eral other individual and group practices as well. We hypothesized
that progressive changes in reimbursement patterns, increasing clin-
ician comfort with EMR-based order sets, and decreasing direct
patient care consultation volumes contributed to these changes.
Methods: We conducted a retrospective review of financial data
of a medical toxicology practice encompassing four hospitals and
one outpatient clinic site from July 2001 through September
2020. All patients were evaluated regardless of ability to pay and
there was no change in practice policy during this period. Each
of the patient encounters were billed by current procedural ter-
minology (CPT) codes through the biller designated by the med-
ical group. The practice contracted three billing companies
during this period, with only a single biller for the final ten years.
Some patients had more than one CPT code charge per encoun-
ter. For years where data was available, charges, revenue, EMR
order set usage, reimbursement rates (RR), and consultation vol-
ume were reviewed. Addiction medicine, forensic, and industry
consultations were excluded from this analysis.
Results: CPT billing encounter data, charges, revenue, and RR over
time are outlined. By 2020, there was an almost 80% decline in num-
ber of encounters with an over 60% decline in charges and revenue
from peak years. This was accentuated by a decrease of 60% in
charges from April to September 2020 (peak time of COVID-19 as
compared to the previous six months with a corresponding decline
of work RVU of 58% (687 pre-COVID/six months to 396 during
COVID/six months). We did not observe any significant change in RR
during the final 15 years of practice and observed a stable final bill-
ing denial rate of <2.5%. Electronic medical record (EMR) based
medical toxicology inpatient order set usage started in year seven
and has been utilized over 10,000 times since its inception (approxi-
mately 1,100 times/year; Fig 1) – this has been associated with a
sharp reduction of inpatient consultations after FY 9. During the
study period, CPT code 99291 (critical care, coded for approximately
25% of inpatient consultations) billing declined from a peak of
$1033 in 2011 to only $655 in 2018. Beginning in around 2016, CPT
codes 99358 and 93042 (for prolonged non-face-to-face care and
rhythm strip interpretation, respectively) were eliminated from use
and further decreased clinical income.
Discussion and conclusion: Despite a low final denial rate sug-
gestive of efficient billing and stable RR, the practice’s number of
encounters, charges, and revenue declined substantially over the
final ten-year period. These changes were related to declining
reimbursement, success of a toxicology-led EMR order set pro-
gram, and finally with the near elimination of an outpatient prac-
tice in the setting of the COVID-19 pandemic. Toxicologists
should consider these implications when designing a business
model for a pure bedside clinical practice.

jmw227@gmail.com

96. Fatalities from cocaine: an
investigation from the National
Poison Data System (2015-2019)

Teresa Dodd-Butera, Hong Li and Shay Abdou

Azusa Pacific University

Background: Drug overdoses involving cocaine are a continuing
global public health issue. The United Nations World Drug
Report estimates 20 million cocaine users worldwide. In 2018,
more than one in five fatal drug overdoses in the United States
involved cocaine. The purpose of the study was to investigate
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the magnitude and trends in national poison-related fatalities
from cocaine exposure as reported by the National Poison Data
System (NPDS).
Methods: The research team conducted a retrospective study
using cocaine-related fatality cases reported in five annual NPDS
reports (2015-2019). The data represent calls to 55 regional mem-
bers of the American Association of Poison Control Centers.
Extracted demographic and cocaine-related circumstances of
fatality cases included reporting year, age, gender, chronicity,
and intent of poison exposure.
Results: A total of 655 deaths were reported due to cocaine,
with 66.9% (N¼ 438) attributed to males. Annually NPDS
reported fatalities varied over the 5-year study period, with 54
deaths (8.2%) reported in 2015, 85 (13.0%) in 2016, 187 (28.5%)
in 2017, 214 (32.7%) in 2018, and 115 (17.6%) in 2019. When
stratified by age groups, 6 (< 1%) cases involved persons
younger than 18 years, 192 (29.3%) involved persons aged 18-29,
198 (30.2%) involved persons aged 30-39, 107 (16.3%) involved
persons aged 40-49, 88 (13.4%) involved persons aged 50-59, 44
(6.7%) involved persons aged 60-69, 5 (< 1%) involved persons
aged 70-79, and 1 (< 1%) involved a person 80 and over.
Cocaine was rated as undoubtedly responsible for 65.2% of the
fatality cases (N¼ 427) and probably responsible for 28.2% of the
cases (N¼ 185). Multiple substances were reported in 89.0% of
cocaine-related deaths (N¼ 583), although cocaine has been
identified as substance and cause rank 1 or rank 2 in nearly 80
% of all reported cases. Regarding intent, 72.8% (N¼ 477) of the
exposures was reportedly due to intentional abuse, and another
11.3% (N¼ 74) was due to suicidal intentions. Overall, suicidal
intent accounted for 19.0% of the fatality cases in females and
7.5% in males.
Conclusions: Between 2015 -2019, NPDS reported cocaine-
related fatality was highest in 2018; and among persons aged
30-39 and persons aged 18-29. In addition, cocaine-related fatal-
ity cases was higher in males than in females. However, suicidal
intent among female fatality cases was higher than in males.
Based on study results, increasing efforts for public health educa-
tion in age groups between 18-40 years is recommended, along
with a focus on evidence-based and gender-specific strategies.
Recommendations for future research include expanded analysis
of COVID-19 impacts on cocaine use and overdose. Poison con-
trol centers play an important role in public health prevention
efforts. Exploring expanded efforts for interprofessional collabor-
ation on prevention should be considered, especially due to
recent COVID-19 events. Persons with substance use disorders
were overrepresented with hospitalizations and death during the
COVID-19 pandemic (NIDA, 2020), and should be a focus on
future research and poison prevention efforts.

tbutera@apu.edu

97. Acrylfentanyl pediatric fatality

Avery Michienzi, Lindsay Bazydlo, Erik Holstege and
Christopher Holstege

University of Virginia

Background: Determining the specific cause of a cardiopulmon-
ary arrest in a teenager can be difficult. In suspected overdose
cases, the diagnosis can be particularly elusive because many
new synthetic substances of use are not detected on routine
urine hospital tests, especially in the United Stated where syn-
thetic fentanyl analogs are increasingly resulting in deaths. We
present a case in which gas chromatography-mass spectrometry
(GC-MS) was used to detect the designer opioid, acrylfentanyl, in
the urine obtained from the emergency department in a patient
who suffered a pre-hospital cardiac arrest.

Case report: A 15 year old male was found unresponsive in his
room by his mother in the morning when she entered his room
to awaken him. Cardiopulmonary resuscitation (CPR) was initiated
by the mother. The child was found with pulseless electrical
activity by first responders who continued CPR and obtained
return of spontaneous circulation after two rounds of epineph-
rine. The child was intubated and obtunded following the arrest.
Vaping material and marijuana were found in the patient’s room.
He was reported to have a history of experimenting with drugs.
This led to concern for drug exposure causing his cardiopulmon-
ary arrest.
Acetaminophen and salicylate levels were undetectable. A urine
drug of abuse panel was positive for THC and benzodiazepines
(given at the hospital post-intubation) and was negative for
amphetamines, barbiturates, cocaine, ethanol, opiates, phencyc-
lidine, oxycodone, and methadone. The patient suffered from
profound acidosis, cardiogenic shock, acute kidney injury, shock
liver and anoxic brain injury with cerebral edema. He did not
recover and was pronounced dead 5 days after he was found in
arrest.
Because of the unclear circumstances surrounding this event, a
urine sample was analyzed by the university laboratory’s liquid
chromatography with tandem mass spectrometry (LC-MS-MS).
After review, the urine was suspected to contain acrylfentanyl
and was sent for designer opioid testing (NMS lab 1480U). This
was positive for acrylfentanyl and 4-ANPP, a fentanyl metabolite.
Police were involved in the case and an individual was arrested
and charged with distribution of drugs to the patient.
Discussion: Throughout the last decade, fentanyl analogs have
been used with increased frequency in the United States as adul-
terants or substitutes for other drugs of abuse such as heroin,
oxycodone and cocaine. Few cases of fatal acrylfentanyl overdose
are reported in the literature in the United States and none in
the pediatric age group. This is likely because it goes undetected.
Routine urine drug screens do not detect the novel fentanyl ana-
logs and so these drugs will only be detected if they are checked
for specifically and early in the case (e.g., original urine or blood
saved at the time of presentation).
Conclusion: There are many substances that are not detectable
on routine urine drug screens. Specific identification of these
drugs is not always clinically necessary in the acute setting. In
potential forensic cases, clinicians should obtain extra urine and/
or blood immediately on presentation to help determine the
exact cause of death, assist with public service warning, and aid
law enforcement with the prosecution of distributers.

mich0392@gmail.com

98. A pediatric ingestion of a zinc
phosphide laced cookie: to PPE or not
to PPE?

Emma R. Furlanoa, Robert Allenb, Sage W. Weinerb

and Mark K. Sua

aNew York City Poison Control Center, New York, NY, USA;
bDepartment of Emergency Medicine, NYCHþH Kings County,
Brooklyn, NY, USA.

Background: Zinc phosphide (ZP) ingestion can result in conse-
quential toxicity even when ingested in small quantities. ZP
reacts with hydrochloric acid in the stomach to form phosphine
gas; inhalation of phosphine gas can produce significant pulmon-
ary and cardiovascular effects. One previous case report describes
a fatality after ingesting only 6 grams.We describe a single case
of a 4-year-old boy who ingested ZP but had a good outcome.
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The Poison Control Center (PCC) was contacted for provider per-
sonal protective equipment (PPE) recommendations.
Case report: A four-year-old boy presented to the emergency
department complaining of abdominal pain after eating a cookie
that had been intentionally laced with ZP for use as a pesticide
in the home. The parent had purchased the ZP outside of the
country and brought it to the United States. The maximum ZP
the child could have ingested was 4 grams per parent- they
laced the cookies with 5g of 80% ZP). His initial vital signs were:
Blood Pressure, 99/60mmHg; Pulse, 114 per minute; Respiratory
Rate, 26 per minute; Temperature, 100.1⁰F (rectal);Oxygen satur-
ation, 99% on room air. A venous blood gas was obtained and
showed a pH 7.392 and PCO2 41.8mmHg. His other laboratory
tests including a complete blood count, basic metabolic panel
and serum transaminases were all within normal limits. The
regional PCC recommended wearing Power Air-Purifying
Respirator in a negative pressure room based on the small inges-
tion history from the parent; self-contained breathing apparatus
(SCBA) were not recommended. The patient was admitted to the
hospital and observed overnight. The next day, he had a com-
plete recovery and was discharged home.
Discussion: Phosphine is a toxic gas and providers caring for
severely poisoned patients have developed toxicity after expos-
ure to exhaled phosphine. There is significant practice variation
in personal protective equipment use and providers may inad-
vertently expose themselves during triage prior to being aware
of the patient’s ingestion. The Pipeline and Hazardous Materials
Safety SCBA in contaminated areas. Additionally, hospitals and
commercial ambulance services may not have SCBA available for
their health care staff. In a massive overdose, it may be reason-
able to treat the patient’s outside of a closed environment and
in an ambulance bay. While in the emergency department, the
regional Poison Control Center was contacted due to concern for
provider safety. This was a relatively small exposure (maximum
4g of ZP) in a well-appearing child and there was low risk to pro-
viders of a significant phosphine gas exposure. Hazardous materi-
als response was contacted and went to the patient’s apartment
to remove any additional ZP. This case highlights the difficulty of
determining appropriate personal protective equipment when
managing ZP ingestions, especially with small exposures.
Conclusion: Zinc Phosphide Ingestion may cause significant tox-
icity and could affect providers treating patients with ZP inges-
tion due to risk of phosphine gas exposure. If the risk of
phosphine gas exposure is significant, a SCBA should be worn.
For a ZP ingestion, PCCs should be contacted regarding appro-
priate PPE.

efurlano@gmail.com

99. Lithium hemodialysis clearance

Emma R. Furlanoa, Timothy C. Backusa, Abraham
Samarab, David Goldfarbb, Silas W. Smitha and
Robert S. Hoffmana

aRonald O. Perelman Department of Emergency Medicine, Division
of Medical Toxicology NYU Grossman School of Medicine, New
York, New York; bDepartment of Nephrology, NYU Grossman
School of Medicine, New York, New York

Background: Although kinetic studies from the 1990’s demon-
strate that hemodialysis efficiently removes lithium (Li), limited
data are available using modern hemodialysis techniques and
direct measurement of lithium in spent dialysate. We assessed
two patients with lithium toxicity who received emergent hemo-
dialysis to document the current efficiency of lithium clearance
by hemodialysis.

Case series: Patient 1: A 27-year-old woman presented with 2
weeks of slurred speech, difficulty walking, tremors, nausea, vom-
iting, and diarrhea during an acute SARS-CoV-2 infection. Her ini-
tial serum [Li] was 4.7mmol/L. She had an acute kidney injury
(AKI)(creatinine 2.48mg/dL). She received emergent hemodialysis
for 3 hours at a blood flow rate of 225-300mL/minute and a
dialysate flow rate of 700mL/min using a Rexeed 18s filter.
Samples of serum, urine, and dialysate effluent were collected
hourly. Over 3 hours, a total of 43.26 and 2.4mmol of Li were col-
lected in her dialysate and urine, respectively. Calculated clearan-
ces ranged from 84-150mL/min.
Patient 2: A 68-year-old man with bipolar disorder presented to
the emergency department complaining of chest pain and sui-
cidal ideations. His physical examination was unremarkable and
ECG showed no active ischemia. His [Li] was 7.3mEq/L. The
patient underwent two sessions of HD; 2 hours and then
3.58hours using a Revaclear filter at a blood flow rate of 190-
300mL/min, and a dialysate flow of 800mL/min. Blood was
obtained from the circuit immediately before and after the filter
twice per session. Hemodialysis clearance was calculated from
the blood flow, hematocrit (48.8%), and extraction ratio. The
mean extraction ratio of both sessions was 93%. Calculated clear-
ances ranged from 90-143mL/min.
Discussion: The efficiency of hemodialysis in lithium poisoning is
best indicated by its clearance in comparison to the patient’s
intrinsic clearance. Renal clearance of lithium is reportedly 25%
of creatinine clearance. In the first patient with AKI, hemodialysis
exceeded endogenous clearance over 17-fold and removed more
than 45mmol in 3 hours. In an older report of a patient with a
similar AKI, hemodialysis exceeded endogenous clearance by as
much as 37-fold (mean 16-fold). One recent report recovered
only 36mmol of Li after 4 hours of hemodialysis. Calculated
hemodialysis clearances provide an approximation of lithium
removal. In the second case a high extraction ratio yielded a
maximal clearance of 143mL/min. Most older publications report
extraction ratios of 70-80% and use lower blood flow rates than
current techniques. At least one contemporary publication
reports an extraction of 97% and a clearance of 178mL/min.
Conclusion: Using two different methods, one of which includes
direct comparison of hemodialysis to endogenous clearance, and
one directly measuring dialysate [Li], we demonstrated that lith-
ium removal using modern dialysis machines is highly efficient.
Assessments that use calculated clearances yield reasonable
approximations of removal but tend to overestimate because
they do not account for endogenous clearance. We encourage
evaluation of hemodialysis efficiency through rigorous collection
of dialysate effluent, urine, and blood pre- and post-filter concen-
trations to accurately determine clearance and extraction ratios.
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100. Skeletal muscle relaxants

Nicholas Husak, James Leonard, Faisal Minhaj and
Wendy Klein-Schwartz

Maryland Poison Center, Department of Pharmacy Practice and
Science, University of Maryland School of Pharmacy

Background: Skeletal muscle relaxants (SMR) encompass a broad
group of pharmaceuticals that are used for treatment of spasti-
city or musculoskeletal pain. These medications can cause dizzi-
ness, weakness, sedation, and antimuscarinic effects with
therapeutic use as well as in overdose. The American Geriatric
Society recommends that SMR be avoided in elderly patients pri-
marily due to the increase in fall risk they pose. The purpose of
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this study was to characterize trends in SMR cases over time and
characterize outcome severity based on patient age groups.
Methods: This was a retrospective observational study of the
National Poison Data System (NPDS) cases involving cases to
cyclobenzaprine, carisoprodol, methocarbamol, baclofen, chlor-
zoxazone, metaxalone, orphenadrine, and any combination prod-
ucts that include one or more of these medications from 2009-
2019. Patients younger than 20 years old were excluded from
the study.
Results: A total of 211,396 SMR cases were reported to the
NPDS with 19,641 cases in 2009 and 18,749 cases in 2019. There
was a steady decrease in cases from 2009-2019 of approximately
122 cases per year (R2¼ 0.39). The most common SMR included
cyclobenzaprine (37.2%), carisoprodol (21.9%), baclofen (15.9%),
and tizanidine (13.7%). Most cases occurred in females (64.8%).
Mean age was 42± 14.4 years. The distribution of cases varied by
age group; patients 20-59 years accounted for 88.3% of cases,
while those �60 years accounted for the remaining 11.7%. The
majority of cases involved intentional exposures, with self-harm
attempts accounting for 60.0% of all cases.
A total of 55,495 cases involved single substances. The most
common single substance SMR were cyclobenzaprine (32.0%) fol-
lowed by carisoprodol (25.4%) and baclofen (18.8%). A majority
of single substance cases resulted in either no or minor effect
(54.7%). Major effect was seen in 7.4%, while death occurred in
<1% of cases. Baclofen single substance cases were responsible
for the greatest number of severe outcomes (moderate effect,
major effect, and death) (25.8%, p< 0.01).
Outcomes for single substance cases differed between patients
�60 years versus those 20-59 years (p< 0.001). No effect was
similar between the two groups (18.0% vs 14.8% respectively; OR
1.27, 95%CI: 0.59-1.35). In comparing older versus younger cases,
minor effect was less common (34.1% vs 40.0%; OR 0.78, 95%CI
0.74-0.82), moderate effect was similar (39.0% vs 37.8%; OR 1.05,
95%CI 0.99-1.11) and major effect was more common (8.4% vs
7.3%; OR 1.16, 95%CI: 1.05-1.27). Finally, death was also more
common in older cases (0.5% vs 0.1%; OR 5.57, 95%CI: 3.54-8.74).
Conclusion: A decrease in annual SMR cases was observed over
the course of the study period. Older individuals were more likely
to have more serious outcomes. Cases involving baclofen were
associated with the most severe outcomes of each of the individ-
ual SMR agents.
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101. Lidocaine overdose: tumescent
liposuction jeopardy

Suthimon Thumtecho and Suchai Suteparuk

Department of Medicine, Faculty of Medicine, Chulalongkorn
University and King Chulalongkorn Memorial Hospital, the Thai
Red Cross Society, Bangkok, Thailand

Background: Tumescent liposuction currently applies subcutane-
ous injection of diluted (0.05-0.10%) lidocaine as a wetting solu-
tion to ease the suction process. Herein, we report near-fatal
lidocaine toxicity from this procedure.
Case report: A previously healthy 32-year-old male underwent
tumescent liposuction at a private clinic. His bodyweight was 49
kilograms. He was injected with a wetting solution: 2% lidocaine
60mL and adrenaline 0.2mg in 500mL of Ringer’s lactate solu-
tion (final 0.21% lidocaine) subcutaneously at the back of both
thighs. The patient was doing well after 20mL of fat removal.
Thirty minutes later, a second dose of a 500-mL wetting solution
was injected into the abdomen and he developed a generalized
tonic-clonic seizure for 15minutes soon after. He was intubated
and received intravenous diazepam 20mg by the emergency

medical services. The blood pressure was 60/40mmHg. The heart
rate became bradycardia (40 bpm) unresponsive to 0.6mg intra-
venous atropine and finally progressed to cardiac arrest with no
electrical pulse. Cardiac resuscitation was performed for
31minutes before the return of spontaneous circulation (ROSC)
at the emergency department. Slightly after that, 10mL/kg of
20% intravenous lipid emulsion was given for 30minutes. He was
transferred to the intensive care unit without inotropes. Venous
blood gas showed marked metabolic acidosis with pH 6.86, bicar-
bonate 10 mEq/L, and lactate 18mmol/L. Computerized tomog-
raphy of the brain and pulmonary angiogram showed no
evidence of fat embolism. An electrocardiogram after ROSC
showed sinus tachycardia with prolonged QT (555 milliseconds).
The patient later received targeted temperature management.
The total length of stay was 15 days. Unfortunately, he devel-
oped severe hypoxic-ischemic encephalopathy and became bed-
bound thereafter. The reported lidocaine level (2 hours after car-
diac arrest) in this patient is 16.5mcg/mL.
Discussion: This patient received a total dose of 2,400mg of
lidocaine (49mg/kg) in 30minutes which is far higher than the
maximal recommended dose by the US FDA (7mg/kg). However,
the current practice of tumescent liposuction allows the use of
wetting solutions that contain a maximum dose of 55mg/kg of
lidocaine. Despite the alarmingly high dose, the drug is often
diluted and suctioned out during the procedure and finally does
not result in lidocaine toxicity. We believe our patient experi-
enced toxicity because of 1) inadvertently intravenous injection,
2) high dose of lidocaine, and 3) high concentration of the wet-
ting solution and 4) metabolic acidosis from seizure that also
worsened the toxicity.
Conclusion: This case demonstrated flaws in mega-dose lido-
caine administration which resulted in severe lidocaine toxicity. If
a high dose of lidocaine is to be injected, close monitoring is
ultimately advised and an antidote (intravenous lipid emulsion)
should be readily available.

suthimon.t@chula.ac.th

102. Iatrogenic intracervical
administration of digoxin during
pregnancy

Barbara Rengering, Sheila Goertemoeller and
Shan Yin

Cincinnati Childrens Hosp

Background: Intrafetal digoxin is used as a feticidal agent to
achieve asystole during abortion procedures. It is injected trans-
abdominally into the amniotic fluid or transvaginally targeting
the fetus. We report a first case of an iatrogenic administration
of 2mg digoxin injected into the maternal cervix during an elect-
ive abortion procedure. This resulted in supratherapeutic digoxin
levels and maternal toxicity.
Case report: A 20-year-old previously healthy, 8 week pregnant
patient presented to an emergency department (ED) from an
abortion clinic. During the abortion procedure 2mg of digoxin
was inadvertently administered directly into the cervix instead of
lidocaine. She developed a “woozy” feeling, weakness and was
bradycardic at 53 bpm. In the ED, a digoxin level of 12.8 ng/ml
was measured 1.5 hrs post-injection. The patient was admitted
for observation. Her subsequent digoxin levels were 4.3 ng/ml at
7 hours, 2.6 ng/ml at 12.5 hours, and 1.8 ng/ml at 18 hours post-
injection. The patient continued with bradycardia with a range of
48-78 bpm throughout the observation period. She was initially
normotensive, followed by subsequent episodes of hypotension
with blood pressure readings of 90s/40s. Her electrocardiogram
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(EKG) showed premature ventricular complex (PVC) and multiple
premature atrial complexes (PACs) but her PR, QRS and QTc
intervals remained normal. Potassium levels ranged from 3.3 to
4.8mmol/L. Her serum creatinine was 0.56-0.62mg/dL during her
hospital stay. The patient described tingling/numbness of the
tongue and experienced nausea with vomiting. Treatment
included ondansetron, ranitidine and intravenous fluids. Digoxin
immune FAB was neither indicated nor administered to this
patient. Her PACs and PVC resolved prior to discharge at
20hours post the inadvertent intracervical digoxin administration.
She was noted to still be pregnant prior to discharge.
Discussion: Oral or IV digoxin is indicated for atrial fibrillation,
heart failure or left ventricular dysfunction. Digoxin has off-label
use as a feticidal agent. Minimal pharmacokinetic parameters are
known regarding the less preferred IM route known to cause tis-
sue irritation. In therapeutic doses, we expect a distinct distribu-
tion phase (two-compartment model) lasting 6-8 hours. This case
report of an iatrogenic injection of digoxin into the cervix,
resulted in elevated pre-distribution digoxin levels followed by a
gradual decrease over 20hours. The patient’s symptoms of
bradycardia, PACs/PVCs, nausea, vomiting and weakness were
consistent with acute digoxin toxicity. Her symptoms improved
and resolved as her digoxin levels trended down.
Conclusion: We report a first case of maternal toxicity from an
iatrogenic intracervical injection of 2mg digoxin. Digoxin levels
decreased and the patient returned to baseline with symptom
resolution within 20 hours.

barbara.rengering@cchmc.org

103. Comparison of two novel
intravenous N-acetylcysteine regimens

Anthony DeGelorma, Sophia Sheikhb, Lindsay
Schaack Rothsteinc, Charlotte Hopsond and Dawn
Solleeb

aFlorida/USVI Poison Information Center Jacksonville; bDepartment
of Emergency Medicine, University of Florida College of Medicine-
Jacksonville, Jacksonville, FL; cFlorida/USVI Poison Information
Center Jacksonville, UF Health Jacksonville, Jacksonville, FL;
dCenter for Data Solutions, UF Health Jacksonville, Jacksonville, FL

Background: N-acetylcysteine (NAC) is the treatment of choice
for acetaminophen overdose and is used off-label for treatment
of acute liver failure and alcoholic cirrhosis. The FDA approved
regimen for NAC consists of three separately compounded infu-
sions given at three separate infusion rates. This regimen is
prone to dosing and administration errors given the multiple
steps required for proper and timely administration. Novel regi-
mens exist simplifying the three infusion process to two separate
infusions. Herein we describe two such novel regimens compar-
ing their safety, efficacy, and rate of medication errors. Regimen
one consists of a loading dose of 150mg/kg administered intra-
venously over one hour followed by a second infusion of
150mg/kg administered as 50mg/kg over four hours then
100mg/kg over 16hours. Regimen two consists of a loading
dose of 200mg/kg administered intravenously over five hours
followed by a second infusion of 100mg/kg infused over
16hours.
Methods: Data was collected via retrospective chart review of
patients receiving NAC from May 5, 2018 - May 6, 2021. Patients
were divided into group one (5/5/18 - 5/5/21) and group two (5/
6/20 - 5/6/21) Patients were excluded if they were under 16 years
of age or had NAC ordered outside of an approved order set.
Data was collected including demographic information as well as
the incidence of medication errors and type of medication errors.
Safety and efficacy data was collected and compared. In addition,

a variable was created to indicate whether a patient had an
adverse reaction or a medical error. Statistical analyses included
Chi-Square tests and Wilcoxon Rank-Sum tests.
Results: 121 charts were reviewed to date and a total of 99
were included in the results. 71 patients received regimen one
and 28 patients received regimen two. Group one had a total of
28 (39%) medication errors whereas group two had a total of 6
(21%) medication errors (p¼ 0.143). Errors included delays in
changing the infusion rate (>1 hour), delays in treatment
(>1 hour), and errors in order entry. The most common source of
medication errors was delay in treatment which occurred in 17%
of patients in group one and in 14% of patients in group 2.
Group one had 17 (24%) adverse reactions compared to group
two which had four (14%) (p¼ 0.432). Adverse reactions included
dizziness, hypotension, itching, nausea, rash, and tachycardia.
Group one had an average length of stay of 7.6 days and regi-
men two had an average length of stay of 4.9 days (p¼ 0.102).
For the variable addressing whether a patient had a medication
error or an adverse event, group one had 37 (52%) events and
group two had 8 (29%) events (p¼ 0.058).
Conclusions: Regimen two was associated with a non-statistically
significant reduction in medication errors, adverse events, and
length of stay. There was also a reduction in the chance that a
patient would have any medication error or adverse reaction
that approached significance with a p¼ 0.058. Overall regimen
two is trending toward significance but a larger sample size is
needed to ascertain this.

adegelor@buffalo.edu

104. Administration of intravenous
50% dextrose as a trigger tool for
iatrogenic hypoglycemia

Gerald Maloney

US Department of Veterans Affairs

Background: Trigger tools have been used in many other areas
of patient safety to identify patients at risk of decompensation,
or who have had an iatrogenic event occur. The use of 50% dex-
trose as a trigger tool for iatrogenic hypoglycemia has not yet
been studied. We sought to determine the feasibility of using
administration of 50% dextrose as a trigger tool to detect iatro-
genic hypoglycemia in patients receiving intravenous insulin as
part of a hyperkalemia protocol.
Methods: The setting is a 202 bed Veterans Affairs medical cen-
ter. All 50% dextrose removals from an automated dispensing
cabinet for a 90-day period were reviewed to determine which
doses were part of a hyperkalemia protocol, and which were
given for hypoglycemia. The use for hypoglycemia was deter-
mined by documentation of D50 being ordered for hypoglycemia
or nursing note that it was given under a hypoglycemia protocol
orderset. The subset of patients who received a second dose of
D50 after receiving an initial dose with a hyperkalemia orderset
were reviewed for evidence of hypoglycemia. The identified
charts were then compared to medication safety reports for the
same issue (hypoglycemia after IV insulin administration under a
hyperkalemia protocol). Additional data collected included age,
gender, baseline GFR, pre-treatment potassium and glucose lev-
els, and number of doses of 50% dextrose administered. All
patient specific identifiers were removed from the
abstracted data.
Results: 202 separate charts were reviewed corresponding to
documented removal of D50 from the ADC attached to a patient
name. Of these, 6 were determined to have been an error. Of
the remaining 196 incidents, 114 were identified as being given
as part of the initial treatment for hyperkalemia. Of the
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remaining 82 events, 40 were given for hypoglycemia not related
to a hyperkalemia protocol. 42 doses were identified as being
given in response to hypoglycemia after receiving IV insulin for
treatment of hyperkalemia. This was determined by documented
hypoglycemia (blood glucose �60mg/dL) within 12hours of
receiving IV insulin under the hyperkalemia protocol. When
medication safety reports during the same time period were
reviewed, 24 reports were matched to incidents from this review.
The 42 separate administrations of D50 occurred in 37 patients,
with two patients getting 2 doses and 1 patient receiving 4
doses. The patients were 98% male (n¼ 36), with a mean age of
63 (range, 43-92). Mean glucose prior to insulin administration
was 177mg/dL (range, 83-597) and mean pre-treatment potas-
sium was 6.2 (range, 5.6-8.0). Mean glucose prior to treatment
for hypoglycemia was 49mg/dL (range, <20-66). Mean eGFR was
23 (range, 2-87). All of the patients requiring additional bolus
doses of D50 had an eGFR <30. Only 2 of the patients treated
for hypoglycemia after IV insulin administration had an eGFR
>60. Most patients received a dose of 10 units of regular insu-
lin IV.
Conclusion: Chart review of patients receiving intravenous 50%
dextrose revealed more hypoglycemic events than determined
by safety reports. The use of 50% as a trigger tool may more
accurately measure iatrogenic hypoglycemic events in this
patient group.

gmaloneydo@gmail.com

105. Intravenous iron: ironically
benign

Joshua Trebacha, Rana Biarya, Robert Hoffmana,
Diana Leeb and Samara Soghoiana

aNew York City Poison Control Center, Department of Health and
Mental Hygiene, New York, New York, USA; bNYU Langone Health
Internal Medicine Residency Program

Background: Iron is available for therapeutic use in both oral
and intravenous formulations. Iron toxicity is characterized by
nausea, vomiting, diarrhea, anion gap metabolic acidosis, altered
mental status, hepatic failure, and hemodynamic compromise.
Severe poisoning warrants chelation therapy with deferoxamine.
Some experts use a 4-6 hour iron concentration greater than
500mcg/dL (89.5 micromol/L) as one criterion for chelation. We
present a patient who experienced an intravenous iron overdose
with an initial iron concentration of 1753.5mcg/dL (313.9 micro-
mol/L) who did well with supportive care and was not given
deferoxamine.
Case report: A 65-year-old man with a past medical history of
end stage kidney disease presented to an outpatient clinic for
routine hemodialysis. During dialysis, he was unintentionally
given 1000mg of iron sucrose intravenously, instead of an
intended dose of 100mg. Within 1-2 hours, the patient experi-
enced nausea, vomiting, diarrhea, abdominal pain, headache,
and paresthesias in hands and feet. Post-dialysis vitals signs
included: blood pressure, 102/73mmHg;; HR, 118 beats/minute;
respiratory rate, 20 breaths/minute; Temp, 97.8 F. Physical exam-
ination was notable for diffuse abdominal discomfort without
signs of peritonitis. Post dialysis laboratory assays demonstrated
an iron concentration of 1753.5mcg/dL (313.9 micromol/L) ,
white blood cells of 13,000/mm3, bicarbonate of 16.9 mEq/L, and
an anion gap of 17 mEq/L. The patient was admitted for moni-
toring, intravenous fluids, and supportive care. Vital signs normal-
ized and the patient’s abdominal pain resolved. A repeat iron
concentration approximately 12hours later was 606mcg/dL
(108.5 micromol/L). At no point did the patient develop an
acidemia.

Discussion: Iron sucrose is a compound with a large molecular
weight and was designed to release iron slowly over several days
following intravenous administration. Iron concentrations can be
extremely elevated in cases of iron sucrose overdose since the
laboratory not only measures free iron, but will also measure
nontoxic iron that is complexed to carbohydrate (iron sucrose).
Our case illustrates one of the pitfalls of relying on the iron con-
centration alone when determining the need for chelation
therapy.
Conclusion: Iron overdose can be devastating and an iron con-
centration of greater than 500mcg/dL (89.5 micromol/L) is pro-
posed as one criterion to initiate chelation therapy with
deferoxamine. This recommendation is based on oral iron over-
doses and cannot be applied to intravenous iron overdose. Our
patient did well despite a high initial serum iron concentration
because a majority of the measured iron was nontoxic. The deci-
sion to initiate deferoxamine after an acute intravenous iron
overdose should be based on clinical findings such as anion gap
metabolic acidosis and hemodynamic instability as opposed to
an iron concentration alone.

jtrebach@gmail.com

106. Impact of a pharmacist-led
toxicology consult service on
appropriate use of intravenous N-
acetylcysteine for acetaminophen
toxicity

Jonathan Summerlin, Jeremy Lund, Kellie Wang and
Andre McMahon

Sarasota Memorial Hospital

Background: Intravenous (IV) N-acetylcysteine (NAC) is approved
by the Food and Drug Administration for the treatment of acet-
aminophen toxicity as a 21-hour, three-bag regimen. This regi-
men consists of a loading dose followed by two maintenance
doses, each with different infusion rates. Additional doses are
recommended if signs of continued toxicity are present near the
end of the third dose. Due to the logistical complexities of
administration, many opportunities for medication errors exist. In
2018, a pharmacist-led toxicology consult service, in collaboration
with the regional poison control center (PCC), expanded from
the emergency department to include inpatient units. This
expansion aimed to create a consistent point of contact for the
regional PCC to the institution, as well as improve transitions
and continuity of care of poisoned patients, such as those with
acetaminophen toxicity, throughout their hospital admission. The
purpose of this study was to evaluate the impact of a pharma-
cist-led toxicology consult service on the proportion of patients
who experienced any error associated with IV NAC treatment for
acetaminophen toxicity.
Methods: This was a retrospective, pre-post cohort study of
patients who received IV NAC for suspected or confirmed acet-
aminophen toxicity between September 1, 2015 and May 26,
2020 at a large community hospital system. Patients were cate-
gorized into two groups in relation to the consult service expan-
sion: pre-group (September 1, 2015 to December 31, 2017) and
post-group (January 1, 2018 to May 26, 2020).
The primary endpoint was the proportion of patients who experi-
enced one or more errors associated with IV NAC treatment for
acetaminophen toxicity. An error was defined as inappropriate
dose, administration rate, initiation, continuation, or discontinu-
ation of IV NAC. Appropriateness of dose and administration rate
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was determined based on the three-bag regimen described in
the package insert for acetylcysteine. Criteria for appropriate initi-
ation, continuation, and discontinuation were adapted from
Goldfrank’s Toxicologic Emergencies, 11th Edition. Secondary end-
points included proportion of patients experiencing each type of
error, interruptions in therapy greater than one hour, hospital
length of stay (LOS), and in-hospital mortality.
Results: There were 84 patients that met inclusion criteria: 30
patients in the pre-group and 54 patients in the post-group.
Baseline characteristics were similar between groups. The propor-
tion of patients with one or more errors associated with IV NAC
treatment was significantly lower in the post-group (37% vs
66.7%, p¼ 0.009). The post-group also had a lower incidence of
inappropriate discontinuation of IV NAC treatment (14.8% vs
50%, p< 0.001). Interruptions in therapy greater than one hour
(50% vs 26.7%, p¼ 0.038) and hospital LOS (2.7 vs 2 days,
p¼ 0.029) were significantly higher in the post-group. Other sec-
ondary outcomes were similar between groups (Table 2).
Conclusion: Implementation of an inpatient pharmacist-led toxi-
cology consult service was associated with a lower proportion of
patients who experienced one or more errors related to IV NAC
treatment for acetaminophen toxicity.

Jonathan-Summerlin@smh.com

107. Nitrous oxide inhalation abuse
and misuse reported to poison
centers

Brett Rotha, Anelle Menendezb, Alexander
Casanovab, Miguel Fernandezc and Mathias
Forresterd

aThe University of Texas Southwestern Medical Center, Dallas, TX,
USA; bNorth Texas Poison Center; cUniversity of Arizona, Tucson;
dIndependent Researcher

Background: Nitrous oxide (N2O), commonly known as laughing
gas or nitrous, is a colorless, non-flammable gas used as an anes-
thetic, an aerosol propellant (whipping cream, cooking oil), and
in rockets and automobile racing. It can be purchased in grocery
and convenience stores and over the Internet in small cartridges
called “whippets.” Individuals may inhale nitrous oxide as a recre-
ational intoxicant due to its euphoric, dissociative, and some-
times hallucinogenic effects. Nitrous oxide abuse has been
reported to be increasing. The objective of this study was to
characterize nitrous oxide inhalation abuse and misuse cases
reported to United States poison centers.
Methods: Cases were intentional abuse and misuse inhalation
exposures to nitrous oxide reported to the National Poison Data
System during 2000-2020. The distribution of total cases was
determined for factors related to patient demographics, exposure
circumstances, patient management and outcome.
Results: A total of 1,369 cases were identified (92.9% intentional
abuse, 7.1% intentional misuse). By seven-year period, 26.2% of
cases were reported during 2000-2006, 27.9% during 2007-2013,
and 45.9% during 2014-2020. Age distribution was 1.8% 6-12
years, 24.8% 13-19 years, 33.7% 20-29 years, 18.6% 30-39 years,
15.4% 40þ years, and 5.8% unknown age; 66.1% of patients
were male, 32.9% female, and 0.9% unknown gender. Exposure
site was 79.0% at home, 3.3% other residence, 2.7% public area,
1.5% workplace, 1.0% school, 0.3% healthcare facility, 2.0% other,
and 10.2% unknown. No other substances were reported in
1,052 (76.8%) of total cases. Of these, the management site was
61.8% at or en route to a healthcare facility, 18.8% referred to a
healthcare facility by the poison center, 15.3% on site, and 4.1%
at an unspecified or unknown site. The medical outcome was

6.3% no effect, 17.8% minor effect, 26.2% moderate effect, 5.8%
major effect, 0.5% not followed-judged nontoxic, 15.5% not fol-
lowed-minimal clinical effects possible, 22.2% unable to follow-
potentially toxic, and 5.1% unrelated effect. Six (0.6%) deaths
were reported. A clinical effect was reported in 80.1% of cases
without other substances. The most common clinical effects were
confusion (n¼ 117, 11.1%), numbness (n¼ 101, 9.6%), tachycar-
dia (n¼ 98, 9.3%), ataxia (n¼ 84, 8.0%), and drowsiness/lethargy
(n¼ 83, 7.9%). The most common treatments were fresh air
(n¼ 189, 18.0%), intravenous fluids (n¼ 105, 10.0%), supplemen-
tal oxygen (n¼ 101, 9.6%), and benzodiazepines (n¼ 53, 5.0%).
Vitamin B12 therapy was not documented in any case.
Conclusions: Nitrous oxide inhalation abuse and misuse cases
increased over the 21 year time period. Most patients were age
13-29 years and male, were managed at a healthcare facility,
experienced moderate-major effects, and included poison center
contact when either at or en route to the hospital. Despite being
known to cause vitamin B12 deficiency related neuropathy this
was not recommended and may be an area of education.

Brett.roth@utsouthwestern.edu

108. Long term survival after acute
colchicine overdose treated with
hemodialysis and plasmapharesis

David Schaffera, Daniel Overbeekb, Timothy
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aDepartment of Emergency Medicine, Brigham and Women’s
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Background: Colchicine is commonly prescribed for the treat-
ment of inflammatory conditions but has a narrow therapeutic
window and dangerous toxicity profile. The major mechanism of
action of colchicine is to inhibit microtubule assembly, resulting
in a predictable cascade of events which in overdose can lead to
severe morbidity and mortality. Here, we describe a case of
severe colchicine overdose complicated by multi-organ failure,
sepsis, and prolonged ICU course, treated with continuous renal
replacement therapy (CRRT) and plasma exchange with survival
to hospital discharge.
Case report: A 37-year-old male with a history of chronic idio-
pathic pericarditis and subtotal pericardial resection five years
prior presented from home to a tertiary care Emergency
Department with a chief complaint of nausea, vomiting, and diar-
rhea, after ingesting 60 tablets of 0.6mg (36mg) colchicine
17hours prior to arrival. An initial colchicine level resulted at
5.1ng/mL and peaked at 12 ng/mL 40hours post-ingestion. He
developed significant sequelae of colchicine poisoning including
coagulopathy, respiratory failure, neuropathy, renal failure, pan-
cytopenia, and heart failure. He was treated with CRRT beginning
on his first day of hospitalization and with plasma exchange on
hospital days two through four. The patient had a prolonged
hospitalization complicated by atrial fibrillation with rapid ven-
tricular response, pneumonia, and sepsis. After clinical improve-
ment, he was discharged to inpatient rehabilitation on hospital
day 24. On outpatient follow up four months after discharge the
patient was found to have persistent peripheral neuropathy, but
no other significant persistent morbidity related to colchicine
overdose.
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Discussion: Arrest of mitosis caused by colchicine results in the
classically described phases of acute colchicine overdose.
Ingestions of colchicine approaching 0.5mg/kg often result in
significant toxicity, while doses of greater than 0.8mg/kg have
been reported with high mortality. In this case, the patient pro-
gressed through the traditionally reported triphasic syndrome of
colchicine overdose, including early gastrointestinal manifesta-
tions and peripheral leukocytosis, DIC, rhabdomyolysis, sepsis,
and arrhythmia, after an acute ingestion of 0.6mg/kg of colchi-
cine. Despite colchicine’s high volume of distribution and pro-
tein-binding, both high-dose CRRT and plasma exchange were
initiated early given a predicted difficult clinical course.
Conclusion: This case demonstrates remarkable survival of an
individual after a near-fatal colchicine overdose. Prudent adminis-
tration of supportive care through vasopressors, continuous renal
replacement therapy, transfusion of blood products and manage-
ment of sepsis resulted in survival with minimal sequelae. This
demonstrates that with efficient supportive care, survival after
significant colchicine overdose is feasible.

charlottegoldfine@gmail.com

109. Pharm to table: designer
benzodiazepine use on the rise

Kyle Suena,b, Andres Guzman-Sotoc,b, Daniel
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Background: Designer benzodiazepines are psychoactive sub-
stances derived from the chemical structures of commonly pre-
scribed benzodiazepines. Designer benzodiazepine
manufacturing, marketing, and recreational use are not regulated.
Cases of designer benzodiazepine associated toxicity have
recently increased, especially in combination with opioids.
Typical sedative-hypnotic effects are experienced with designer
benzodiazepines, but additional adverse effects have been
described. Clonazolam is a designer benzodiazepine and is
known to have a potent and prolonged clinical effect. Data on
clonazolam kinetics is limited.
Case report: A 32-year-old female with no known medical his-
tory was witnessed to have a syncopal event at an airport with
subsequent drowsiness. EMS was called and she was taken to
the emergency department. She was somnolent, confused, and
possibly hallucinating. She was found to have HR 41, BP 139/90,
RR 18, O2 100% on room air, T37.4 and a GCS of 13. Evaluation
of her belongings revealed a small baggy with pressed blue pills,
which she stated were fentanyl and “M-30s” (oxycodone 30mg);
she stated possible ingestion of these pills. She was admitted to
the hospital and had continued sedative-hypnotic clinical effects.
She was ataxic, developed aspiration pneumonia requiring antibi-
otics, and had a prolonged hospital stay. She was discharged six
days after initial presentation.
Materials: A complete blood count, metabolic panel, pregnancy
test, ethanol, acetaminophen, aspirin, creatine phosphokinase,
lactic acid and CT scan of the head returned without abnormal-
ities. A routine immunoassay urine drug screen was positive for
fentanyl, opiates and benzodiazepines. She did not receive
opioids or benzodiazepines during or prior to her hospital stay.

An EEG was done after a right-gaze preference was noted on
exam and did not show seizure-like activity.
Serial blood samples, along with the pressed blue pills, were
obtained and sent to a reference laboratory. Testing was per-
formed by liquid chromatography mass spectrometry.
Comprehensive toxicology screening assessed the presence of
more than 900 drugs; positive results were confirmed
quantitatively.
Discussion: We present a patient who endorsed opioid ingestion
but instead manifested symptoms and clinical effects most con-
sistent with a sedative hypnotic toxidrome. We believe her clin-
ical effects were due to clonazolam toxicity as suggsested by her
blood sample analysis. Atypical features such as bradycardia and
prolonged duration of toxicity seen with this patient have been
documented in the literature with clonazolam toxicity, however
unilateral gaze preference has not been previously documented.
Serial sample collection allowed for the assessment of half-life,
calculated to be approximately 5.6 hours. This longer half-life
could explain the prolonged effects.
Conclusions: Clonazolam is a designer benzodiazepine that has
become more prevalent and may be used as an adulterant or
marketed as an opioid. Additionally, drug products containing
opioids and benzodiazepines are becoming more common in the
recreational supply. Healthcare providers should be aware of clin-
ical effects and duration of effects characteristic of designer ben-
zodiazepines not typically seen with other sedative-hypnotics.
More research is needed to determine accurate pharmacokinetic
properties to help guide clinical management in the overdose
setting.
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110. Intentional ingestion and death
from flecainide and colchicine: case
report

Colten Philpott

JPS Health Network

Background: Flecainide, a cardiac sodium channel blocker and
Colchicine, a potent inhibitor a microtubule formation and func-
tion can both produce life threatening toxicity in overdose. Both
of these medications are uncommon among documented inten-
tional ingestions in current literature. Currently it is not known
how the multisystem effects of Colchicine can affect metabolism
of other medications with narrow therapeutic windows after
intentional ingestion. Hypothesis: Intentional co-ingestion of
Colchicine with Flecainide can lead to worsening cardiotoxicity
and death.
Methods: This is a single patient chart review. A 71-year-old
male with medical history of atrial fibrillation, gout, hypertension
and previous myocardial infarction ingested unknown amounts
Colchicine and Flecainide in a suicide attempt 24hours before
presentation. Initial lab work found decreased renal function,
acidosis, and widening QRS of 165 and QTc of 566. Aggressive
bicarbonate treatment initiated with pH goal of 7.5 along with
2g magnesium. Over the next 24hours, the patient required
intubation and increasing vasopressor support for refractory
hypotension and bradycardia.
Results: Despite aggressive resuscitation with bicarbonate, mag-
nesium, vasopressor medications the patient continued to
decompensate (never reaching pH goal of 7.5) requiring emer-
gent pacemaker placement for severe bradycardia and hypoten-
sion. During placement, the patient lost pulses and was not able
to be resuscitated. Post mortem drug levels showed concentra-
tions of both Colchicine and Flecainide of 17ng/ML and 4900ng/
mL respectively.
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Conclusion: Co-ingestion of Colchicine with Flecainide increases
cardiotoxicity by reducing renal clearance and metabolism lead-
ing to death.

Coltphilpott11@gmail.com

111. A fatal case of intentional yew
needle ingestion

Courtney Temple and Annette Lopez

Oregon Health & Science University

Background: Taxus brevifolia, known as the Pacific Yew, is an
evergreen shrub that is common to Oregon and the Pacific
Northwest. The Taxus spp. are often seen in decorative hedging
and topiary, though historically have been referred to as the “death
tree” for its known toxicity. The yew contains cardiotoxic alkaloids
including Taxine A and B, which are present in all parts of the plant
except the red arils. Serious toxicity following accidental exposure
is rare, however deliberate ingestions can result in life threatening
effects including cardiac dysrhythmias, hemodynamic instability,
seizures and death without intervention. We present a case of fatal
poisoning after intentional ingestion of yew needles.
Method: The Oregon Poison Center (OPC) serves the state of
Oregon, as well as the state of Alaska and the U.S. territory of
Guam. Review of prehospital medical records was performed, as
well as medical examiner reports.
Case report: A previously healthy 38 year old female was eval-
uated roadside by emergency medical services (EMS) after a call
requesting a safety check was made by family with concern for sui-
cide attempt. EMS arrived to find the patient pale and weak sitting
in her car, but hemodynamically stable without other complaints.
She stated she intentionally ingested three thermos cups of yew
needles 30minutes prior to evaluation. She stated she had
researched the yew plant, confirmed there was no antidote and
had premedicated with an antiemetic. A thermos and plastic bag
of evergreen needles visually consistent with yew leaves was
retrieved from the patient. Within minutes of EMS arrival, she
became unresponsive and pulseless. Atropine, amiodarone and epi-
nephrine were administered with multiple defibrillation attempts.
Multiple cardiac rhythm strips were obtained from EMS records.
Tracings were notable for a wide complex tachycardia that decom-
pensated into a broad complex bradycardia, followed by an agonal
rhythm and asystole. The patient expired 40minutes later in the
field. Serum samples obtained by the medical examiner were sent
for analysis and taxine concentrations are pending at this time.
Discussion: The clinical course of this patient is consistent with
fatal taxine poisoning secondary to yew needle ingestion. The
ineffectiveness of traditional resuscitation strategies as well as
presence of complex and difficult to interpret dysthymias are
well documented in the literature. Field management of this
patient proved difficult, highlighting the gravity of severe yew
toxicity requiring advanced medical care in an inpatient setting.
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Background: Acetaminophen is a commonly used over-the-
counter analgesic and antipyretic. Acetaminophen overdose is a
growing health concern world-wide. When administered early,
acetylcysteine is an effective antidote for acetaminophen over-
dose. However, recent studies have revealed that early adminis-
tration of acetylcysteine may fail to prevent development of liver
injury in some patients. We sought to compare the incidence of
acute liver injury (ALI) in patients receiving acetylcysteine early
with the 2-bag acetylcysteine regimen (200mg/kg over four
hours, 100mg/kg over 16hours) compared to the 3-bag regimen
(150mg/kg over 1 hour, 50mg/kg over 4 hours, 100mg/kg over
16 hours).
Methods: Retrospective cohort study comparing 2-bag and 3-
bag acetylcysteine regimens in Australia (2009 – 2020) and
Canada (1980–2005). The 2-bag and 3-bag regimen cohort data
were obtained from patient records at Monash Health, and com-
pared to 3-bag regimen data from the Canadian Acetaminophen
Overdose Study (CAOS) database. Inclusion criteria: patients with
acute single ingestion of acetaminophen; normal ALT or AST on
presentation; acetylcysteine administered �8 hours post-over-
dose; treatment decision based upon the adapted Rumack-
Matthew nomogram. Primary outcome: development of ALI
(defined as: peak ALT or AST >150 IU/L). Secondary outcome:
development of hepatotoxicity (peak ALT or AST �1,000 IU/L).
Results: At Monash Health, 191 patients were treated with the 2-
bag acetylcysteine regimen, and 180 patients with the 3-bag
regimen. The CAOS cohort provided 515 patients treated with
the 3-bag regimen. ALI developed in 1.6% (3/191) of the 2-bag
Monash Health group, 2.2% (4/180) of the 3-bag Monash Health
group (difference -1.6%, p 0.71), and 3% (15/515) of the 3-bag
CAOS group (difference compared to 2 bag -1.4%, p 0.43).
Hepatotoxicity developed in 0.5% (1 / 191) of patients treated
with the 2-bag regimen, 1.7% (3/180) in the Monash Health 3-
bag regimen and 1% (5/515) of the 3-bag CAOS group. There
were no statistically significant differences between groups.
Conclusions: ALI and hepatotoxicity were observed in a small
percentage of patients receiving early acetylcysteine using the 2-
bag and 3-bag acetylcysteine regimens. Repeating blood tests at
the end of acetylcysteine treatment will identify these patients
and indicate those requiring extended therapy.
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113. Antifreeze ingestion causing
methemoglobinemia: a case report
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Case report: 56-year-old man with past medical history of
chronic back pain, scoliosis, obstructive sleep apnea, bipolar dis-
order, asthma and hypertension presented to an outside hospital
(OSH) after being found drinking half of a bottle of Fleet Charge
SCA Precharged 50/50 Prediluted Coolant/Antifreeze. Emergency
medical services (EMS) reported that the patient became somno-
lent and cyanotic en route to the hospital. Upon arrival to the
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emergency department (ED), vital signs (VS) included: heart rate
(HR) 80 beats per minute, respiratory rate (RR) 23 breaths per
minute (bpm), blood pressure (BP) 91/53mmHg, SpO2 88% on
15L/min non-re-breather (NRB). The patient was lethargic and
only arousable to painful stimuli and therefore intubated. The
patient’s blood was drawn and was chocolate brown in color. A
methemoglobin concentration measured 43% (normal 0-3%).
Initial laboratory testing included: white blood cell count (WBC)
6.4 thou/cmm (4.0-10.5), hemoglobin (HgB) 13.0 g/dL (12.5-17.0),
hematocrit (Hct) 40.9% (37.0-48.0%), blood glucose level (BGL)
139mg/dl, creatinine (Cr) 0.9mg/dL (0.53-1.30), bicarbonate
(HCO3) 16mmol/L (23-31), sodium (Naþ) 137mmol/L (135-145),
potassium (Kþ) 4.5mmol/L (3.5- 5.2) and serum osmolality 466
mOsm/kg (279-295). An arterial blood gas (ABG) after intubation
measured: pH 7.21 (7.31-7.41), carbon dioxide (CO2) 40.6mmHg
(41-51), oxygen (O2) 382.6mmHg (83-108) and HCO3 of 15.9
mEq/L (23-29). A urine drug screen, serum acetaminophen, sali-
cylate and ethanol concentrations were all negative. The patient
was administered 2mg/kg of methylene blue intravenously (IV)
with near immediate resolution of cyanosis. The patient was also
administered intravenous (IV) fomepizole, IV sodium bicarbonate
infusion, and then transferred to a tertiary care facility intensive
care unit (ICU).
In the ICU, both fomepizole IV and sodium bicarbonate IV infu-
sions were maintained, and both thiamine and pyridoxine were
administered. The patient’s initial ethylene glycol concentration
measured 747.9mg/dL (reference range¼ negative) and glycolic
acid concentration 33.0mg/dL (reference range¼ negative).
Three hemodialysis treatments were performed with subsequent
declination in ethylene glycol concentrations to 11.38mg/dL on
hospital day (HD) 3. The patient was extubated on HD 5 and was
neurologically normal.
Discussion: Ingestion of Fleet Charge Coolant/Antifreeze causing
combined ethylene glycol poisoning and methemoglobinemia
has only once been previously reported (1). This is only the
second case, but with an even higher methemoglobin measure-
ment (43% and 32%, respectively). The product MSDS includes
ethylene glycol, water, diethylene glycol and denatonium benzo-
ate as its ingredients. However, Farkas et al. determined via dir-
ect discussion with the product manufacturer that this particular
brand of antifreeze contained both sodium nitrate and nitrite. If
enough product was consumed this would cause methemoglo-
binemia. No other source of methemoglobin in this patient’s
case has been identified.
Conclusion: This patient developed two potentially life-threaten-
ing poisonings from the same exposure yet requiring completely
different, specific antidotal therapies. The patient had complete
neurologic recovery.

alexandra.amaducci@lvhn.org

114. Alprazolam and lorazepam
overdose mimicking brain death

Suthimon Thumtecho

Department of Medicine, Faculty of Medicine, Chulalongkorn
University and King Chulalongkorn Memorial Hospital, the Thai
Red Cross Society, Bangkok, Thailand

Background: A 70-year-old female was found unresponsive on
the desk at the park. Upon EMS arrival, her vital signs were BT
35 �C orally, BP 90/60mmHg, PR 70 bpm, rapid shallow breathing
16 times/min with oxygen saturation 85%. Glasgow Coma Scale
was E1V1M4 with fixed 1-mm pupils in neutral positions. Corneal
and ocular reflexes (doll’s eye) were absent. The tone was flaccid.
Cardiac, lung, abdominal, and skin examination were normal.
Laboratory testing showed normal electrolytes and glucose. ECG

revealed a sinus rhythm with a normal QRS interval and a QTc of
500 msec. She was intubated for airway protection. CT of the
brain was normal. Two doses of 0.4-mg naloxone were then
given concerning opioid overdose- despite negative opioids in
the urine screening, without any response. Because her symp-
toms (comatose, abnormal breathing, and absence of brainstem
reflexes) could suggest brainstem stroke, intravenous thrombo-
lytics was delivered. Several hours later, her husband came to
the hospital with empty zip bags of, altogether, 80 tablets of
alprazolam and lorazepam. A toxicologist was consulted for a
drug overdose. Unsurprisingly, urine benzodiazepines (BZP)
screening was strongly positive. Her consciousness improved dra-
matically after a 0.25-mg of intravenous flumazenil. The final con-
firmatory tests of drugs showed: in blood- alprazolam 268ng/ml
(20-40ng/mL), lorazepam 861ng/ml (20-250 ng/mL), nordiazepam
481ng/ml (200-600mg/mL), oxazepam 14.9 ng/ml (500-2,000ng/
mL); in urine- alprazolam, lorazepam and metabolites, trazodone,
clarithromycin, and omeprazole. Her previous medications
included trazodone for insomnia; clarithromycin, omeprazole, and
amoxicillin for H.pylori gastritis. She later informed the psych-
iatrist that she was depressed but unwilling to tell a detailed his-
tory of an overdose. After discharge, she lost all the follow-ups.
Discussion: One unique property of BZPs, GABA-A agonists, is
they rarely cause respiratory depression or death even after sub-
stantial ingestion. Most severe cases from BZPs are secondary to
a combination with other sedative-hypnotics. This patient was
comatose with the absence of some vital brainstem reflexes
which could be pointed to as “brain death”. The addition of
other drugs such as opioids, baclofen, or ethylene glycol may
provide such symptoms, but the current data do not demon-
strate an association between isolated BZP overdose and a loss
of brainstem reflexes. Data are also limited for the dose of
alprazolam and lorazepam to cause coma. A retrospective
Australian study reported a patient comatose from a single
alprazolam overdose (out of 38 cases) but failed to mention
brainstem signs and drug level. The choice of BZP might as well
influence the severity. The same study pointed out that alprazo-
lam is a more potent CNS depressant than other BZPs. We
believed that the extremely high level of alprazolam and loraze-
pam could explain the patient’s brain-death-like symptoms. This
was supported by a rapid improvement after flumazenil adminis-
tration – a competitive BZP receptor antagonist. However,
whether trazodone affected her symptoms remained unknown.
Conclusion: High-dose benzodiazepine toxicity may lead to a
depressed consciousness and loss of brainstem functions, mim-
icking a structural brainstem lesion.

suthimon.t@chula.ac.th

115. Fluid volume and balance within
the first 72 hours of hospitalization for
calcium channel blocker or beta
blocker overdose: a case series

James Leonarda, Faisal Minhajb, Kami Huc, Joshua
Kingb and Mojdeh Heavnerd

aMaryland Poison Center, University of Maryland School of
Pharmacy; bMaryland Poison Center, Department of Pharmacy
Practice and Science, University of Maryland School of Pharmacy;
cDepartment of Emergency Medicine, University of Maryland
School of Medicine; dDepartment of Pharmacy Practice and
Science, University of Maryland School of Pharmacy

Background: Acute overdose of a calcium channel blocker (CCB)
or beta blocker (BB) often requires multiple intravenous (IV)
therapies to maintain hemodynamic stability (fluids, vasopressors,
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glucagon, insulin, etc.). Management of these patients has histor-
ically included large volume IV fluid administration, although
objective data regarding fluid balance is limited in the existing
literature.
Objective: The primary objective of this study was to describe
the fluid balance of patients with CCB or BB overdose at 12–,
24–, 36–, 48–, 60–, and 72–hours after presentation to a health-
care facility. We also reviewed subgroups of patients on 1 unit/
mL and 10 unit/mL insulin infusions, identified specific sources of
total fluids administered, and evaluated use of extracorporeal
fluid removal via kidney replacement therapy or extracorporeal
membrane oxygenation.
Methods: CCB and BB overdose cases presenting to 12 hospitals
of a major university hospital system were identified through
search of the regional poison center’s medical records from 12/1/
2015 to 3/08/2021. Inclusion criteria included age >11 years and
receipt of vasopressor or inotrope therapy or documented brady-
cardia or hypotension. Patients with end–stage kidney disease,
pre-existing heart failure with reduced ejection fraction, or who
were missing >30% of data points were excluded.
Results: Twenty-five patients were identified with a median age
of 39 and female (15/25) predominance. Independent CCB and
BB overdose occurred in 10 and 9 patients, respectively; 6
patients ingested both. Amlodipine (9/25) was the most common
agent. Four CCB cases included angiotensin converting enzyme
inhibitor coingestion. Average mean arterial pressure and heart
rate at presentation were 63mmHg and 81 beats/min, respect-
ively. Most patients (22/25) survived, and the median intensive
care unit length of stay was 3 days (range 1-15 d). In the initial
24hours, the median total volume administered was 7.8 L (range
2.5-21.6 L). Patients received high-dose insulin euglycemic ther-
apy (HIET) from 5.5-132 hours. Those who switched from a bag
concentration of 1 unit/mL to 10 unit/mL switched at 2-18 hours
after starting HIET. The cumulative volume of fluid received in
patients who received HIET was generally greater than in
patients who did not, with dextrose and insulin each accounting
for approximately 30% of all fluid administered. Extracorporeal
fluid removal was initiated in 5 patients at 12 to 84hours after
presentation.
Conclusions: Patients with CCB and/or BB overdose receive >7 L
of fluid within their first 24hours of hospitalization.
Concentrations of IV fluid sources (e.g., insulin 1 unit/mL vs. 10
units/mL) greatly impacted cumulative administered volumes.
Clinicians should consider the amount of fluid in IV sources in
this patient population, with judicious attention to fluid balance
during care. With contemporary evidence indicating that over-
resuscitation with IV fluids can be harmful in critical illness, this
positive fluid balance may have detrimental effects to patient
care, which further studies should elucidate.

jleonard@rx.umaryland.edu

116. Severe bupropion overdose
mimicking brain death necessitating
prolonged extracorporeal membrane
oxygenation

Nicholas Husaka, Faisal Minhaja, Bruce Andersona,
James Leonarda and Joshua Kinga,b

aMaryland Poison Center, Department of Pharmacy Practice and
Science, University of Maryland School of Pharmacy;; bDepartment
of Medicine, University of Maryland School of Medicine

Background: Bupropion is an atypical antidepressant that inhib-
its reuptake of norepinephrine and dopamine, with negligible
effects on serotonin. In overdose, bupropion causes seizures and,

in severe cases, cardiotoxicity progressing to profound cardio-
genic shock. We present a severe case of bupropion overdose
who experienced a prolonged intensive care unit stay secondary
to refractory seizures and cardiac arrest, and required veno-arter-
ial extracorporeal membrane oxygenation (VA-ECMO).
Case report: An 18-year-old female with a history of anxiety and
depression presented to an outside hospital reporting an inten-
tional ingestion of an unknown amount of bupropion XL tablets
to her parents. While in the emergency department, the patient
experienced recurrent episodes of seizure-like activity accompa-
nied by multiple episodes of cardiac arrest, necessitating transfer
to a higher level of care. After arriving to the second healthcare
facility, the patient underwent cannulation for VA-ECMO.
Her clinical condition remained largely unchanged throughout
the first 10 days of hospitalization. Notable physical examination
findings included bilateral fixed and dilated pupils, diminished
bowel sounds and decorticate posturing. Diagnosis of anoxic
brain injury versus on-going drug effect was considered.
Bupropion and hydroxybupropion concentrations drawn hospital
day (HD) 5 were 418ng/mL (therapeutic: 10-100ng/mL) and
2774 ng/mL (therapeutic: 850-1500ng/mL) respectively.
On HD 8, she began exhibiting more purposeful movements in her
extremities. Cardiovascular function improved and she was transi-
tioned from VA-ECMO to veno-venous-ECMO (VV-ECMO) on HD 7,
and eventually decannulated from VV-ECMO on HD 12. Over several
days, she exhibited increased responsiveness with bupropion levels
dropping below therapeutic on HD 17. On HD 23, she was extubated
to high flow nasal canula. On this same day, the patient passed mul-
tiple intact tablets of bupropion in her stool. She also demonstrated
signs of delirium and confusion, but subsequently improved to what
was considered her baseline neurological function. Brain MRI per-
formed on HD 29 revealed no evidence of infarct or ischemic injury.
The patient experienced a prolonged hospital stay (>60 days) sec-
ondary to medical complications including renal failure, pneumo-
thorax, infection, and upper gastrointestinal hemorrhage.
Discussion: This case highlights several considerations in severe
bupropion overdose. It reinforces that bupropion can act as a
brain-death mimic, evidenced by the fixed, dilated pupils and
decorticate posturing displayed throughout the first week of hos-
pitalization. Another unique finding was the recovered tablets on
HD 23 , which represent the insoluble component of bupropion
extended-release tablets being excreted in feces. The low level a
few days earlier suggests that these tablets did not contain any
remaining bupropion.
Conclusion: Large intentional bupropion overdoses can result in
seizures and recurrent cardiac arrest. The XL tablet formulation
allows for a prolonged release of medication in the gastrointes-
tinal tract that can contribute to ongoing toxicity. Each of these
factors warrants the use of aggressive gastrointestinal decontam-
ination measures (ex. activated charcoal,whole bowel irrigation).
Furthermore, bupropion can cause a prolonged duration of
symptoms that resemble brain death. It is critical for providers to
realize this and rely on methods including bupropion/hydroxybu-
propion concentrations with cerebral imaging techniques to
ensure ongoing toxicity is not mistaken for anoxic brain injury.

nhusak@rx.umaryland.edu

117. Mushrooms with “friends” can
take your breath away:
lycoperdonosis treated with high-flow
oxygen and inhaled bronchodilators

Carrie L. Oakland, Nathan M. Kunzler and
Jon B. Cole

Minnesota Poison Control System
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Background: Lycoperdon species mushrooms, commonly
referred to as puffball mushrooms, are known to cause pneu-
monitis following inhalation of spores. Spores are often released
in large quantities when the mushrooms are fractured, com-
pressed, or shaken. There is little evidence regarding the best
treatment for Lycoperdon associated pneumonitis, though ste-
roids and amphotericin B have been recommended by some.
Case report: A 13 year old girl presented to the emergency depart-
ment in the early fall with complaints of vomiting, fever, cough, tach-
ypnea, tachycardia, and hypoxia requiring 15L of supplemental
oxygen via nonrebreather mask. Chest x-ray revealed bilateral infil-
trates consistent with pneumonitis. Her labs were notable for an ele-
vated white blood cell count of 17,000 cells/mm3, CRP of 199.9mg/
L, and a negative COVID-19 PCR. Further history revealed that 4-6
days before presentation she had been investigating some puffball
mushrooms with friends when one of them shoved the mushroom
into her face whereupon she inhaled several large breaths with
spores and other debris. She had begun to experience symptoms as
soon as the day of exposure which had worsened over the interven-
ing days leading up to her presentation.
She was admitted to a Pediatric Critical Care Unit and placed on
high-flow nasal cannula (10L/min with 40% fraction of inhaled oxy-
gen). She had been given broad spectrum antibiotics initially which
were discontinued after admission. She received treatment while
admitted with albuterol via nebulization. She did not receive treat-
ment with corticosteroids. She improved over the following 5 days
with decreasing oxygen requirements and less subjective symptoms.
She was discharged home on hospital day 5 with no persistent pul-
monary symptoms or vital sign abnormalities.
Discussion: Lycoperdonosis is rarely reported. In this case the
resulting pneumonitis was severe enough to warrant admission
to a critical care unit as well as high flow nasal cannula oxygen-
ation. In this case no corticosteroids were used and the patient
recovered quickly without immediately obvious adverse effects.
The best use of antifungals, corticosteroids, and inhaled broncho-
dilators in lycoperdonosis is unclear however this patient did
well with only bronchodilators. Progressive respiratory illness has
been described in adolescents exposed to these spores in the
past. Clinicians should keep this on their differential for progres-
sive respiratory illness, especially in endemic areas.
Conclusion: Inhalation of puffball mushrooms can cause sys-
temic and respiratory symptoms and regional Poison Centers
may be asked to give recommendations regarding the optimal
treatment of this disease. While there is no consensus on the
best medication regimen in our cse an adolescent with a signifi-
cant exposure and pneumonitis did well without antifungal or
corticosteroid treatment.

carrie.oakland@hcmed.org

118. Iva-BRADY-ine? Characteristics of
single agent ivabradine ingestions
reported to the NPDS

Stephen Thornton

Poison Control Center, University of Kansas Health System

Background: Ivabradine was FDA-approved in 2015 and is used
to reduce the risk of hospitalization for worsening heart failure in
adult patients with stable, symptomatic chronic heart failure with
reduced left ventricular ejection fraction and for the treatment of
stable symptomatic heart failure due to dilated cardiomyopathy
in pediatric patients ages 6 months and older. It’s mechanism of
action is the antagonisms of the sodium (Naþ) / potassium (Kþ)
channel intracellularly, thereby inhibiting the mixed Naþ/Kþ

currents called funny currents (If). Ivabardine exposures have the
potential to cause bradycardia and possibly hypotension.
However, published medical literature concerning exposures to
ivabradine is limited. We sought to describe the characteristic of
single agent ivabradine ingestions reported to the NPDS.
Methods: This was a cross sectional study consisting of NPDS
data collection utilizing quantitative data for the period of 1/1/
2015 to 12/31/2020 to identify all single agent human exposures
to ivabradine followed to a known outcome. All data entered
into NPDS was collected and analyzed using Microsoft Excel
(Microsoft Corp., Redmond, Washington, 2010).
Results: A total of 72 cases were identified. The average age was
27 years (range 1 month to 88 yo, SD 20). 28 cases (38%)
involved pediatric patients. 56 cases (78%) were female. The
highest number of cases were reported in 2019 (n¼ 22).
Moderate medical outcomes were reported in 19 of adult cases
and 3 pediatrics cases (30%). There were no major outcomes or
deaths reported in either group. The most common reason for
exposure was unintentional-general (n¼ 17) and unintentional-
therapeutic error (n¼ 23) in the pediatric and adult cases,
respectively. Eighteen adult cases and 3 pediatric cases were due
to intentional exposures. In all, 10 cases (14%) were admitted to
a critical care unit. Eighteen adult cases and only 1 pediatric case
developed bradycardia. Hypotension was reported in 4 adult
cases and no pediatric case. All cases with either bradycardia or
hypotension were intentional overdoses. Atropine was given in 2
adult cases. There were no cases of vasopressors being used.
Conclusions: Single agent exposures to ivabradine are rare.
Overall, significant morbidity or mortality is lacking, especially in
pediatric cases. Bradycardia was common in intentional expo-
sures but did not result in serious medical outcomes.

sthornton@KUMC.EDU

119. Fomepizole as an adjunct to NAC
in acetaminophen overdose: a case
series

Stephanie Linka, Garrett Ramponb, Stephen Osmona,
Anthony Scalzoa and Barry Rumackc

aSaint Louis University; bUniversity of Kansas City; cUniversity of
Colorado School of Medicine

Background: N-Acetylcysteine (NAC) has been the primary treatment
for prevention of acetaminophen overdose toxicity for more than 40
years. Patients presenting late after an overdose or following a mas-
sive ingestion may still develop hepatotoxicity and even develop ful-
minant hepatic failure despite the use of NAC. Fomepizole has
proven safety in methanol and ethylene glycol poisoning and is a
potent CYP2E1 and c-Jun-N-terminal Kinase (JNK) inhibitor. It can
reduce the conversion of APAP to NAPQI and prevent other down-
stream effects during the metabolic phase unlike NAC.
Case series: In our case series of 8 patients presented last year
we used fomepizole as an adjunct to IV-NAC in APAP overdose.
We report an additional 6 patients who had a greater risk for
toxicity from acetaminophen than some previously reported.
Discussion: These cases demonstrate the safety and potential use of
fomepizole as an adjunct to IV-NAC in APAP overdose. Peak acetamino-
phen levels as well as addition of the acetaminophen - ALT product
(A�T product) calculations to all 14 cases are shown in the table.
Conclusion: This case series adds to the growing knowledge of
fomepizole’s safety and potential use in late presenting, delayed
and serious cases of APAP overdose.

stephanie.link@health.slu.edu
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120. Comparing clinical features of
benzodiazepine and z-drug overdoses:
a review of the Toxicology
Investigators Consortium registry

Edric Wong, Nicholas Dodson, Tony Rianprakaisang,
On behalf of the Toxicology Investigators
Consortium (ToxIC)

The University of Kansas Health System

Background: Benzodiazepines and z-drugs (eszopiclone, zale-
plon, zolpidem, and zopiclone) are two pharmacologically similar
sedative-hypnotic classes encountered by medical toxicologists.
Both drug classes produce similar clinical effects via interaction
with the benzodiazepine receptor site and are reversible with flu-
mazenil. Little data has been published directly comparing these
medications and their clinical effects in toxicity. The objective of
this study is to compare frequencies of commonly seen adverse
effects and use of treatment strategies between drug classes.
Methods: This is a retrospective review of all available data
regarding single-drug ingestions of benzodiazepines and z-drugs
entered into the Toxicology Investigators Consortium Registry
from January 2010 through December 2020. Frequencies are
reported as percentages, and statistical significance was deter-
mined using the chi-squared test.
Results: From the available registry data, there were 829 single-
drug ingestions of benzodiazepines and 140 single-drug ingestions
of z-drugs. Of the 140 cases of z-drugs identified, the majority were
zolpidem ingestions (89%). Of the 829 cases of benzodiazepine
ingestions, the most commonly ingested drugs were alprazolam
(36.5%), clonazepam (33.9%), and lorazepam (17.9%).
When comparing clinical features of benzodiazepine ingestions to
z-drug ingestions, there was no significant difference between rates
of central nervous system (CNS) depression (64.9% vs 68.6%;
p¼NS), respiratory depression (9.0% vs 8.4%; p¼NS), endotracheal
intubation (7.7% vs 9.3%; p¼NS), bradycardia (2.5% vs 1.4%;
p¼NS), or hypotension (2.7% vs 5%; p¼NS). Our data did demon-
strate a significant difference in rates of administration of flumazenil
between benzodiazepine ingestions and z-drug ingestions (11.7%
vs 5.0%; p <0.05).
Discussion: Both benzodiazepines and z-drugs can result in CNS
and respiratory depression, need for endotracheal intubation,
and, rarely, bradycardia and hypotension. Our data suggests that
the frequencies of these outcomes are similar in single-drug
ingestions of both types of drugs. While flumazenil has been
shown to reverse toxicity of both medication classes, our data
indicate its use is significantly less frequent in z-drug overdoses
compared to benzodiazepines, even in the setting of similar rates
of CNS depression and intubation.
Conclusion: Clinical effect profiles of benzodiazepines and z-
drugs are similar. Despite this, flumazenil may be underutilized in
z-drug overdoses compared to benzodiazepine overdoses.

ewong@kumc.edu

121. Determination of risk factors
associated with toxic alcohol ingestion

Faisal Minhaja, James Leonarda, Hyunuk Seungb, Erin
Ryanc and Joshua Kinga

aMaryland Poison Center, University of Maryland School of
Pharmacy; bUniversity of Maryland School of Pharmacy; cAlabama
Poison and Information Center

Background: Ethylene glycol (EG) and methanol (MeOH) labora-
tory assays are not readily available in many hospitals. Most pro-
viders use surrogate markers such as the osmol gap to identify
toxic alcohol (TA) ingestion. When the gap is significantly ele-
vated (> 30) and a history of TA ingestion is reported, the diag-
nosis is clear. Unfortunately, there are multiple causes of mildly
elevated osmolar gap (10 – 30), with only about 20% being due
to TA ingestions. The purpose of the study is to identify prognos-
tic factors to determine whether a patient’s acidosis is secondary
to a TA ingestion.
Methods: This was a retrospective chart review of all cases from
1/1/2010 to 12/31/2019 reported to a single poison center. Cases
were screened if EG or MeOH was coded as a substance or as a
laboratory concentration, substance verbatim included
“antifreeze” or other similar TA sources, or the notes contained
“AKA” or “ketoacidosis”. Cases were included if a TA concentra-
tion was reported in the notes or coded into the medical record
(including cases where the concentration was determined to be
zero). Only the initial laboratory data and history were used to
identify predictive factors. Descriptive statistics were used for fre-
quency and median of study population. Bivariate analysis was
conducted to detect any associations between the outcome and
characteristics using chi-square test or Fisher’s exact test for cat-
egorical variables and Wilcoxon rank-sum test for continuous var-
iables. A simple logistic regression was performed for calculating
odds ratios with 95% confidence interval and propensity scores.
Analyses were performed with SAS version 9.4 (SAS Institute,
Cary, NC).
Results: The final population included 362 cases over the 9-year
period with a median age of 43 (IQR 27-54) and 68.5% male. The
median initial anion gap was 21 mEq/L (IQR 15-30) with an
osmolar gap of 25 (IQR 16.7-49) and a pH of 7.2 (IQR 7.0-7.4).
Ethanol (EtOH) was positive in 34.7% (83/239) cases where it was
reported and �100mg/dL in 27.4% (60/239). A reported history
of TA ingestion was associated with presence of a TA (OR ¼5.31,
95% CI:3.25-8.65). Positive EtOH (OR ¼0.36, 95% CI ¼0.2-0.65)
and an EtOH �100 (OR ¼0.33, 95% CI ¼0.17-0.64) were both
associated with a decreased likelihood of TA ingestion in bivari-
ate analyses. An osmol gap of greater than 20 had an OR ¼3.97
(95% CI ¼1.84-8.53) and an osmol gap of greater than 30 had an
OR ¼6.0 (95% CI ¼2.81-12.8) of being due to a TA. If there is no
report of a TA ingestion, and the EtOH was positive, the likeli-
hood of a toxic alcohol being the cause of acidosis is exceedingly
low (OR ¼0.07, 95% CI ¼0.009–0.56). The OR was lower if the
EtOH concentration �100 (OR ¼0.05, 95% CI ¼0.003–0.89).
Conclusion: The reported history of toxic alcohol ingestion
paired with an EtOH concentration (any positive but especially
�100mg/dL) provided the best negative predictor of whether a
patient’s acidosis is secondary to a toxic alcohol exposure.

Faisal.Minhaj1@gmail.com

122. Esophageal perforation linked to
kratom exposure

Faisal Minhaja, Wendy Klein-Schwartza, Bruce
Andersona and Joshua Kinga,b

aMaryland Poison Center, University of Maryland School of
Pharmacy; bUniversity of Maryland School of Medicine

Background: Kratom (Mitragyna speciosa) is a plant in the coffee
tree family that is native to Southeast Asia. It contains the active
components mitragynine and 7-OH-mitragynine which at low
doses have stimulant properties, and higher doses agonize opi-
oid receptors. Although traditionally used in Southeast Asia to
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combat fatigue and improve work productivity, its use in the
United States has primarily been as an opioid alternative.
Vomiting has been reported in 11.2% of kratom exposures
reported to the National Poison Data System. We describe a case
of kratom use resulting in excessive vomiting and esophageal
perforation.
Case report: A 33-year-old previously healthy male arrived in the
emergency department after kratom use. His initial symptoms
consisted of nausea, muscle spasms, non-specific flank and
abdominal pain, and shortness of breath. He had a history of kra-
tom use and reported ingesting kratom that evening. He was
given a dose of activated charcoal by emergency medical serv-
ices en route due to a potential toxic ingestion. On arrival, vital
signs included heart rate 110 beats/min, blood pressure 125/
86mmHg, respiratory rate 24 breaths/min, oxygen saturation of
97% on room air, and a temperature of 99.7 �F. He was very anx-
ious on arrival and required 2mg of intravenous lorazepam. The
patient then noted that he had multiple episodes of profuse
vomiting prior to arrival. At presentation, he was diaphoretic and
had an additional episode of vomiting in the ED. A computed
tomography (CT) scan of the chest and abdomen was performed
which found a perforated esophagus and extravasation 3 cm
above the gastro-esophageal junction. The patient was started
on empiric antimicrobial coverage and prepared for surgical
repair. However, the patient adamantly refused the procedure, so
a chest tube was placed to allow for drainage. He continued to
have a low-grade fever and refused other interventions. He left
against medical advice on hospital day 3.
Discussion: The esophageal perforation was likely due to severe
vomiting. Kratom use has been associated with a high rate of
vomiting even with initial exposure to the substance. This can be
refractory to multiple antiemetics. Although there is a history of
kratom ingestion, there are no confirmatory concentrations of
mitragynine or metabolites. Therefore, it is difficult to ascertain
whether this was secondary to true use of kratom, or another
substance marketed as kratom.
Conclusion: This is a case of esophageal perforation after exces-
sive vomiting following reported kratom use. While this may be
difficult to interpret without confirmatory concentrations, toxicol-
ogists should be aware of the risk of refractory vomiting with
kratom use leading to pain, bleeding, and possibly esophageal
rupture.

Faisal.Minhaj1@gmail.com

123. Fatal massive acetaminophen
overdose with serum level of
1,477MCG/ML

Carolyn Odoma, Ari Filipb, Rebecca Tominackc,
William Dribbenb and Julie Weberc

aMissouri Poison Center; bDivision of Emergency Medicine,
Washington University School of Medicine, St. Louis, Missouri;
cSSM Health Cardinal Glennon Children’s Hospital, Missouri Poison
Center, St. Louis, Missouri

Background: We report an acetaminophen level of 1,477mcg/
mL that resulted in death. We believe this to be among the high-
est levels reported in the literature to date.
Case report: A 24-year-old woman was found unresponsive next
to a bottle of acetaminophen tablets 14hours after last being
seen. She presented in cardiovascular collapse and was resusci-
tated with 3 liters of crystalloid, started on a norepinephrine infu-
sion, and intubated soon after arrival. Initial workup was notable
for: pH 6.93, pCO2 9.6mmHg, HCO3 2 mEq/L, lactate 17.4mmol/
L, AST 347 units/L, ALT 302 units/L, and serum acetaminophen

1,477mcg/mL. Urine drug immunoassay was positive for benzo-
diazepines only. Intravenous n-Acetylcysteine was started with a
loading dose of 150mg/kg, followed by continuous infusion of
25mg/kg/hour. Immediate hemodialysis was advised but was
unavailable at the initial facility.
Approximately six hours later, the patient arrived at a large, ter-
tiary care facility. She was unresponsive without sedation, with
norepinephrine, vasopressin, and dopamine infusing. She
remained acidemic with pH 7.02 despite bolus doses of sodium
bicarbonate. Fomepizole 15mg/kg was administered. A dialysis
catheter was placed, but the patient was thought to be too
hemodynamically unstable to tolerate intermittent hemodialysis.
High-flux CVVHD was attempted, but this immediately resulted in
worsening hypotension followed by ventricular tachycardia and
cardiac arrest that temporarily responded to epinephrine, amio-
darone, and lidocaine. She developed worsening cardiogenic
shock, persistent metabolic acidosis, hyperammonemia, and dis-
seminated intravascular coagulation with incalculably high
coagulation markers. She became acutely anemic and required
multiple units of packed red blood cells. The family declined fur-
ther treatment and the patient died 23hours after initial
presentation.
Discussion: Serial acetaminophen levels requiring dilution were
1,477mcg/mL at time 0, 773mcg/mL at 11.5 hours, and 587mcg/
mL at 20.5 hours. Elimination half-life is estimated at approxi-
mately 12 hours. It is unknown whether the reported level of
1,477mcg/mL reflects the peak level. To estimate the acetamino-
phen dose required to achieve this plasma level, we used bio-
availability of 80%, VD of acetaminophen as 0.9 L/kg, and
measured patient weight of 72 kg. This suggests upwards of 120
grams of acetaminophen would be required to achieve a level of
1,477mcg/mL. It is noteworthy that the bottle of acetaminophen
found near the patient was later reported to be a 250-count bot-
tle of acetaminophen 500mg with six tabs remaining.
Acute mitochondrial dysfunction with associated metabolic acid-
osis, shock, and altered mental status is prominent in massive
acetaminophen poisoning. Hyperammonemia and coagulopathy
may precede major hepatotoxicity. N-Acetylcysteine will not
interrupt mitochondrial toxicity.
Hemodialysis is a viable option in massive ingestion, although n-
Acetylcysteine dosing requires appropriate adjustment as it is
subject to dialysis.
Conclusion: This case details the natural history and physiologic
derangements that manifest during massive acetaminophen poi-
soning. It may be appropriate to prioritize early hemodialysis and
toxin removal first, rather than transfer to a transplant center.
Regardless, in delayed presentation with multi-system dysfunc-
tion apparent, patients may not tolerate this procedure.

modo529@hotmail.com

124. Self-harm exposures in pregnant
and non-pregnant cases reported to
US poison centers: a case-control
study

Emily Paterson, James Leonard, Faisal Minhaj and
Wendy Klein-Schwartz

Maryland Poison Center

Background: Self-harm during pregnancy represents a small per-
centage of cases at U.S. poison control centers. There is limited
literature describing self-harm poisonings in pregnant women,
especially with comparisons to non-pregnant controls. The pur-
pose of this study was to analyze data of pregnant self-harm poi-
sonings compared with non-pregnant controls including trends
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over time, age of patients, severity and outcome, level of care,
and what substance(s) were involved.
Methods: The National Poison Data System was queried for all
exposures in pregnant women from 15 to 45 years of age from
2000 through 2019. Additionally, an age matched control group
of non-pregnant cases was provided in a ratio of 5:1 non-preg-
nant to pregnant for the study period. This analysis is limited to
cases of suspected self-harm (i.e., intentional-suspected suicide).
Comparisons are presented as median and interquartile range
(IQR) or odds ratio (OR) and 95% confidence intervals (CI) as
appropriate.
Results: Overall there were 131,619 pregnant cases and 658,095
non-pregnant controls, with 32,212 cases and 207,593 controls
identified as ‘intentional-suspected suicide’. The median and
interquartile age was 25 years (IQR: 21-30) and the pregnant
cases (23 years) were younger than non-pregnant controls (26
years). There was a small increase in the overall number of self-
harm cases over time. The proportion of all pregnant cases that
were due to self-harm did not increase over time (14.9% to
15.9%; p¼ 0.097), but the non-pregnant controls increased
(26.6% to 34.2%; p< 0.001). Pregnant case exposures more fre-
quently involved any analgesics (e.g., opioids, non-steroidal anti-
inflammatory drugs, acetaminophen) (36.1% vs 31.2%; OR: 0.804,
95% CI: 0.784-0.824) or specifically acetaminophen (22.6% vs
18.6%; OR: 0.786, 95% CI: 0.764-0.808), and less likely involved
sedatives (38.2% vs 48.6%; OR: 1.53, 95% CI: 1.50-1.57) or drugs
of abuse (10.4% vs 15.3%; OR: 1.55, 95% CI: 1.49-1.60). No effect
and minor effect accounted for 61.1% of medical outcomes for
these self-harm episodes. Cases were more likely to be admitted
(49.3% vs 43.9%; OR 1.24, 95% CI: 1.21-1.27), but also less likely
to have a severe outcome (moderate, major, or death) compared
with controls (26.9% vs 28.1%; OR 0.94, 95% CI: 0.91-0.96). The
cases were more likely to be admitted to the intensive care unit
than the non-pregnant controls (27.4% vs 25.5%; OR: 1.10, 95%
CI: 1.07-1.13).
Conclusions: There has been an increase in the proportion of
self-harm attempts amongst non-pregnant female cases reported
to US poison centers. This increase was not observed in pregnant
cases. Severe outcomes occurred in approximately 27% of all
exposures and almost half were admitted to the hospital, with
small, but statistically significant differences between pregnant
and non-pregnant cases.

epaterson@rx.umaryland.edu

125. Use of natural language
processing text-mining for
identification of similarities and
differences in the “overdosage”
section of drug labeling

Adrita Ashrafa,b, Eric Brodskyc and Keith Burkhartc

aU.S. Food and Drug Administration, MD; bNortheastern Health
System (OMECO), OK; cU.S. Food and Drug Administration (FDA)

Background: The OVERDOSAGE section of labeling of different
drugs with the same active ingredient typically has similar lan-
guage; however, important differences may exist (e.g., due to dif-
ferences in the conditions of use of the drugs). A manual review
of the OVERDOSAGE section of labeling for a specific active
ingredient to identify differences is often labor intensive. Natural
Language Processing (NLP) text-mining tools may facilitate the
process of identifying similarities and differences in the
OVERDOSAGE section of labeling with drugs with the same
active ingredient. A test case to evaluate the ability of an

automated NLP text mining tool to search a labeling database,
identify and extract targeted information from the OVERDOSAGE
section of labeling, generate structured output, and analyze for
similarities and differences in the wording in the OVERDOSAGE
section of labeling for a specific active ingredient was performed.
Methods: A query was developed using the text-mining plat-
form, Linguamatics. The query searched the OVERDOSAGE sec-
tion of drug labeling with the same active ingredient (identified
by its Unique Ingredient Identifier (UNII)) using structured prod-
uct labeling files in DailyMed. Subsequently, the wording in the
OVERDOSAGE section of the labeling for this active ingredient
was searched and analyzed for similarities and differences.
Results: The query retrieved 48 different labeling [Physician
Labeling Rule (PLR) format and non-PLR format labeling] for
drugs with the active ingredient including 38 fixed combination
drug products (containing the active ingredient and at least one
additional active ingredient) and 10 single ingredient products.
Among 48 labeling, 17% were for prescription drugs approved
under New Drug Applications (NDAs) and 83% were for prescrip-
tion generic drugs approved under Abbreviated New Drug
Applications (ANDAs). Of the 8 labeling under NDAs, 6 had differ-
ent content in the OVERDOSAGE section. Of the 40 labeling
under ANDAs (generic drug labeling), two sets of labeling with
different content in the OVERDOSAGE section were identified.
Conclusions: Natural Language Processing text mining can be
used to query labeling in DailyMed and identify the differences
in the OVERDOSAGE section labeling for a specific active ingredi-
ent.

adrita.hossain87@gmail.com

126. Extracorporeal membrane
oxygenation: rescue therapy in
pediatric bupropion cardiotoxicity

Travis Olivesa, Christopher Sweata, Lauren Dorsey-
Spitzb, Farbod Bahadori-Esfahanib, Ann Arensa, Jon
Colea and Arif Somanic

aMinnesota Poison Control System; bUniversity of Minnesota -
Department of Pediatrics; cUniversity of Minnesota Masonic
Children’s Hospital

Background: Bupropion is a unique norepinephrine and dopa-
mine reuptake inhibitor. In toxicity, these mechanisms conspire
with presumed gap junction blockade, producing wide complex
tachydysrhythmias, cardiogenic shock, and seizures similar to
those associated with sodium channel antagonists. Although not
commonly prescribed, bupropion ranks first among antidepres-
sant fatalities reported to US Poison Centers and accounts for 3%
of poison patients treated with extracorporeal life support
(ECMO). Given limited data regarding the utility of ECMO for
severe bupropion toxicity in pediatric patients, we present a
retrospective cohort.
Methods: Study setting and design: Retrospective cohort of
patients �18 years of age reported to a Regional Poison Control
System (PC) between 1/1/2000 and 3/31/2021 for whom ECMO
was performed for severe bupropion toxicity. Selection of
Participants: All cases �18 years of age reported to PC for bupro-
pion exposure, coded as receiving ECMO. Cases were identified
via search of the ToxicallVR database, and excluded if ECMO was
unrelated to bupropion. Data Analysis: Clinical presentation,
emergent management, and critical care including ECMO are pre-
sented as descriptive statistics.
Results: During the study period, 4,951 bupropion exposures
were reported to the PC; of these, 1,145 (23.1%) were pediatric
patients. Nine patients were coded as undergoing ECMO, and of
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these four (44.4%) were �18 years of age (median 16, range 14-
17). Median time from ingestion to presentation was 2.25 hours
(range: 1-3.5). Median first vital signs were systolic blood pressure
100mmHg (range: 70-124); pulse 119.5 (range: 70-175). Early
reports of temperature, respiratory rate, and oxygen saturations
to the PC were uncommon. Median time from ingestion to
ECMO was approximately 17.625hours (range: 7.25-33.75);
median vasopressors required were 2.5 (range: 2-3). All experi-
enced multiple seizures and ventricular dysrhythmias with sys-
tolic hypotension. Three of four patients experienced cardiac
arrest. All but one required transfer to an ECMO-capable facility
for definitive cares. Three patients survived with full neurologic
recovery; one died.
Discussion: Over 20 years, pediatric bupropion cases requiring
ECMO were rare, with most occurring in the last four years. All
cases presented with wide complex dysrhythmias and progres-
sive hemodynamic instability, all sustained multiple seizures, and
three sustained cardiac arrest. Both the time to ECMO and the
duration of EMCO support warrant notice, given that variable
hemodynamic instability - despite maximal pressor therapy - may
both delay ECMO initiation and confound clinical course.
Limitations: As with other PC-based studies, incomplete reporting
of data such as vital sign changes paint an incomplete picture of
illness severity and efficacy of interventions, and may introduce
anchoring bias or incompletely represent the clinical course of
disease. Detailed chart review was undertaken in an attempt to
mitigate this.
Conclusion: In this cohort of severe pediatric bupropion poison-
ings, ventricular arrhythmias and seizures were common. Despite
prolonged ECMO courses, favorable outcomes occurred.
Bupropion is a potentially lethal toxin underappreciated outside
of medical toxicology. It is incumbent on Poison Centers and
medical toxicologists to identify cases that may require ECMO,
and to educate prescribers and pediatricians on the potentially
deadly toxidrome associated with bupropion.

travis.olives@gmail.com

127. Alarming increase in suicide
attempts in children and adolescents
during the COVID-19 pandemic
reported to a National Poisons
Information Centre

Colette Degrandi and Cornelia Reichert

National Poisons Centre, Tox Info Suisse, Associated Institute of
the University of Zurich, Zurich, Switzerland

Background: In our country restrictions because of the COVID-
19 pandemic were introduced on March 16, 2020 and gradually
removed until June 2020. Because of the second wave restric-
tions were reintroduced in October 2020, with gradual removal
starting in the mid of April 2021. During the periods of restriction
gatherings of more than five people were forbidden, schools
were completely or partly closed and many facilities such as
youth centres, sport facilities, cinemas and shops were closed.
The possibilities to meet other people were very limited, a situ-
ation that can stress mental health especially in children and
adolescents. The aim of our study was to evaluate whether there
was an increase of suicide attempts by intoxication among chil-
dren and adolescents in our country during COVID-19 restrictions
of the second wave.
Methods: We conducted a retrospective study of the number of
calls to our national poisons information center regarding suicide
attempts. We looked at six different time periods, each from

January to April, in the years 2016-2021. We compared the num-
ber of calls from 2016-2020 to the number of calls in 2021
among children and adolescents <19 years and adults �19
years. Furthermore, we conducted a subgroup analysis in the
<19 years old. We defined seven categories of age (<13, 13-
<14, 14-<15 years, etc.) and compared the number of calls in
these categories from 2016-2020 to the year 2021.
Results: During the six time periods 1333 calls were recorded in
<19 years old, 4607 in �19 years old. We saw a 1.7 fold increase
in the calls concerning <19 years old comparing the years 2016-
2020 to 2021 (n¼ 192, 204, 206, 205, 187, 339, respectively from
2016-2021). No increase was seen in �19 years old (n¼ 846, 766,
762, 736, 751, 746, respectively from 2016-2021).
Of the 1333 cases in <19 years old 1127 patients were female
(85%), 205 male, sex was not recorded in one 18-year-old. Of the
4607 cases in �19 years old 3115 patients were female (68%),
1490 male, sex was not recorded in a 36- and a 38-year-old.
Looking at the subgroups of calls concerning <19 years old, the
increase of suicide attempts was over proportional in the
younger age groups of <15 years old, with a 2.1, 2.7 and 1.8
fold increase in <13, 13-<14, and 14-<15 years, respectively.
Conclusions: We found a 1.7 fold increase in the number of calls
because of suicide attempts in <19 years old during the first
four months of 2021 compared to the same time periods in the
previous five years. No such increase was found in �19 years
old. This increase of suicide attempts by children and adolescents
during the second lockdown could be directly related to the
pandemic situation with its major restrictions in social life. Of
particular concern is the increase of suicidal attempts by children
aged <15 years and the high percentage of suicide attempts by
girls in the <19 year olds.

colette.degrandi@toxinfo.ch

128. Bleeding complications of
massive apixaban overdose
successfully treated with prothrombin
complex concentrate in a pediatric
patient

Joseph Bartolettia, Evan Clarkb, Ellen Wegnerc,
Abigail Schuha,d, Kyle Pronkoa,d and Andrew
Farkasd,e

aChildren’s Wisconsin; bMedical College of Wisconsin Department
of Emergency Medicine; cColumbia St. Mary’s Family Medicine
Residency; dMedical College of Wisconsin; eWisconsin Poison
Center

Background: Apixaban is a potent direct-acting oral anticoagu-
lant (DOAC) that functions via selective, reversible binding of fac-
tor Xa. Due to a superior safety profile versus warfarin, it is an
increasingly popular agent for treating thromboembolic disease
and atrial fibrillation. A previous study has described infrequent
bleeding complications from apixaban overdose, and no bleeding
occurring from acute overdoses of apixaban by children.
Case report: An 84.1 kilogram, 16-year-old female with previous
suicide attempts presented to the emergency department
approximately 2 hours following reported intentional ingestion of
sixty 5mg apixaban tablets prescribed to her mother. Initially, the
patient was asymptomatic. Her physical exam was significant for
a heart rate of 104, blood pressure of 131/73mmHg, and no
bruising or active bleeding despite multiple superficial lacerations
from recent self-harm. 50 grams of activated charcoal were
administered. Initial laboratory testing was notable for a hemo-
globin of 12.8 g/dL (reference 12-15g/dL), PT of 29.5 seconds
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(reference 12.4-14.6 seconds), PTT of 53.8 seconds (reference 23.8-
35.0 seconds), INR of 2.70, and a serum apixaban level of
2600 ng/mL (reference 663.2-707.2 ng/mL following ingestion of
50mg in healthy controls). While in the emergency department,
the patient developed gross hematuria confirmed by urinalysis
showing greater than 50 RBCs/HPF (reference 0 RBCs/HPF) and
was admitted for further monitoring.
On admission, the patient experienced self-limited epistaxis, con-
tinued gross dark-brown hematuria, and developed dull flank
and right upper-quadrant abdominal pain. An anti-Xa level was
found to be >1.10 IU/dL (therapeutic range for unfractionated
heparin 0.35-0.7 IU/dL). Due to ongoing bleeding and laboratory
evidence of coagulopathy, 2000 units of Prothrombin Complex
Concentrate (PCC) was given. The patient’s hematuria subse-
quently resolved, with repeat labs showing an anti-Xa level of
0.46 IU/dL, PT 13.4 seconds, INR of 0.99, and hemoglobin of
13.0 g/dL. She was discharged to a psychiatric facility on hospital
day 2 with no further incident.
Discussion: Most likely due to the safety profile of DOACs, prior
literature describing acute overdose of these agents has shown
bleeding complications to be a rare, particularly in children.
Additionally, previous literature has suggested a lack of correl-
ation between clinical bleeding tendency and laboratory parame-
ters such as PT and INR. In this case, perhaps owing to the
massive nature of the ingestion, marked elevation in both assays
was a prelude to an unusual sequela of acute apixaban ingestion:
clinically significant bleeding.
This case was also notable for the use of PCC. Modified recom-
binant factor Xa (Andexanet alfa) is the preferred agent for treat-
ing bleeding secondary to Xa inhibitors. However, it is costly
(roughly five times as expensive as PCC) and availability may be
limited, particularly in pediatric facilities. Herein, use of PCC suc-
cessfully resolved both clinical and laboratory manifestations of
coagulopathy without incident.
Conclusions: While rare, bleeding diathesis is a potential compli-
cation of pediatric apixaban overdose, and observation for com-
plications is warranted following massive DOAC ingestion. There
may be a role for coagulation studies in identifying patients at
risk for bleeding in apixaban toxicity, and PCC should be consid-
ered as a potential treatment if persistent bleeding occurs.

afarkas1@gmail.com

129. Use of South African polyvalent
equine antivenom in a late presenting
African spitting cobra envenomation

Alysha Behrman, Sheila Goertemoeller, Edward
Otten and Shan Yin

Cincinnati Drug and Poison Information Center

Background: The African Spitting Cobra (genus: Naja) is indigen-
ous to sub-Saharan Africa, and envenoming can lead to necrosis
and gangrene. This elapid retains typical neurotoxic and hemo-
toxic properties, but is predominantly cytotoxic. Venom spitting
and bite envenomation can deliver cytolytic venom. We report a
case of a late presenting envenomation with significant and pro-
gressive symptoms.
Case report: A 21-year-old (snake handler-in-training) presented
48hours post envenomation by an African Spitting Cobra with
increased edema of his arm. He was bit on his left dorsal forearm
and endorsed systemic clinical manifestations including “high”
fevers, nausea, vomiting, dyspnea, chest pain, and 1 syncopal
episode prior to emergency department (ED) arrival.
Arrangements were made to transfer the patient to the regional
tertiary care center for treatment. He signed out against medical

advice prior to transfer and 12hours later presented to the ter-
tiary care center. He was tachycardic (HR 154) on presentation
and his labs (day 3) were significant for platelets 156, fibrinogen
713, and INR 2.1. A medical toxicology consult was provided and
FDA expanded access use for antivenom was obtained. The
patient received 5 vials of S.A.I.M.R. polyvalent antivenom (equine
derived F(ab1)2 antibodies) over one hour. Despite epinephrine
pre-dosing he developed an anaphylactic reaction which was
managed with epinephrine, diphenhydramine, famotidine, and
methylprednisolone. He was given ondansetron and hydromor-
phone. The antivenom halted the progression of his local symp-
tomatology and a reduction in edema was noted. On day 4, he
had continued improvement of local symptoms and resolved sys-
temic symptoms. Labs revealed a D-dimer of 17.55, platelets 86,
fibrinogen 805, INR 1.3 and CPK 6,237. On day 5, he had further
improvement of local symptoms and his labs included a D-dimer
of 2.23, platelets 59, fibrinogen 927, INR 1.1, CPK 1,437, factor V
209 and factor VIII of 451. Despite the hospital team’s recom-
mendations the patient left against medical advice (AMA).
Discussion: The South African polyvalent antivenom is effective
against venoms of mambas, cobras, vipers, and rinkhals. The
African Spitting Cobra is a medically relevant elapid whose
venom is a complex mixture of enzymes, proteins, metalloprotei-
nases, phospholipases and three-finger toxins. Despite pre-treat-
ment with epinephrine the patient had an anaphylactic reaction,
a known complication of antivenom. The patient had prior docu-
mented snake envenomations (from copperheads and other
unknown snakes) and self-discharge AMA reported to the poison
control center. This is not an uncommon finding in snake han-
dlers, however, the likelihood to make immunogens to multiple
bites in this population is unclear. He had a self-reported history
of 16 copperhead bites. Prompt consultation with a medical toxi-
cologist and initiation of the South African polyvalent antivenom
helped achieve control in this late presenter. While he gradually
improved over 2 days post antivenom he left AMA before reso-
lution of his symptoms. No resurgence of his anaphylactic reac-
tion occurred during his hospital stay.
Conclusion: This case demonstrates despite his late presentation
post envenomation by the African Spitting Cobra, the South
African polyvalent antivenom was effective in halting and
improving local and systemic symptoms.

alysha.behrman@cchmc.org

130. Colchicine suicide with
antemortem blood concentration

Edward Botteia, Dan McCabeb, Joshua Radkeb and
Bryan Wilsonb

aIowa PCC; bEmergency Medicine, University of Iowa

Background: Cases of intentional colchicine ingestions managed
by poison control centers are comparatively rare, with only 921
total cases from 2000 through 2020, with 104 major outcomes
and 79 deaths. We report the case of an adult death from inten-
tional colchicine ingestion with an antemortem colchicine
concentration.
Case report: An otherwise healthy 70 kg adult between 21 and
65 years of age presented to the Emergency Department with
abdominal pain. Several hours later the patient told the ED staff
they had ingested an unknown prescription medication approxi-
mately 15 hours before presenting to the ED. The patient’s friend
found the empty prescription medication bottle which was a
new prescription for 30 tablets of colchicine 0.6mg. The patient
was initially treated with antibiotics, antiemetics, opioid analge-
sics and IV fluids. Laboratory studies from around the time the
patient presented to the ED, approximately 15hours post-
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ingestion, were reported as “normal.” On hospital day 2 the
patient was intubated for shock and multisystem organ failure,
and was also started on norepinephrine and IV n-acetylcysteine.
Multiple dose activated charcoal was considered but could not
be performed because of an ileus. CRRT was initiated for worsen-
ing renal function, acidosis and electrolyte abnormalities.
Hypotension prevented the use of regular hemodialysis. On hos-
pital day 3, epinephrine, vasopressin and stress-dose steroids
were added. EEG showed diffuse cerebral dysfunction. CT scan
revealed reactive ileus, over distended stomach and thickened
gallbladder wall. Despite progressively more aggressive support-
ive care, the patient’s clinical course followed the phases classic-
ally described for colchicine toxicity and the patient died on
hospital day seven approximately 165hours post-ingestion.
Ante-mortem blood obtained approximately 18.5 hours after the
colchicine ingestion had a colchicine concentration of 14ng/mL.
Autopsy revealed multifocal areas of necrosis in the lungs, GI
tract, kidney and liver.
Discussion: Scientific literature reports that therapeutic dosing of
colchicine leads to a peak serum concentration within 1-2 hours
post-ingestion. The highest peak colchicine concentration
reported from a 1mg dose in an adult was 8.52 ng/mL at 1 hour.
Colchicine concentration at 24hours after a therapeutic dose of
1mg is approximately 0.38 ng/mL. Case reports of adult colchi-
cine overdoses reported the following ante-mortem colchicine
concentrations: 21ng/mL at 6.25 hours after ingestion of 7.5mg
(0.125mg/kg), 29ng/mL at 22hours after ingestion of 30mg
(0.31mg/kg), and 9.5 ng/mL at 24 hours after ingestion of an
unknown quantity. With our decedent, ingestion of 18mg of col-
chicine (approximately 0.26mg/kg) produced an ante-mortem
colchicine concentration of 14ng/mL.
Conclusion: The case report provides an ante-mortem blood col-
chicine concentration from an intentional ingestion of a known
amount of colchicine at a specific time that led to the patient’s
death.

edward.bottei@unitypoint.org

131. Reactive hypoglycemia during
treatment of sulfonylurea overdose

Chelsea Ausmana, Elizabeth Grossartb,
Farshad "Mazda" Shirazic and Geoffrey Smelskic

aCarl R. Darnall Army Medical Center; bUniversity of Arizona
Department of Emergency Medicine; cArizona Poison and Drug
Information Center

Background: Hypoglycemia resulting from sulfonylurea overdose
has been well-described in the literature. Sulfonylurea-induced
hypoglycemic episodes treated with intravenous D50 can result
in a phenomenon similar to postprandial reactive hypoglycemia,
which has also been described in the literature. Refraining from
high-concentration dextrose boluses for treatment of hypogly-
cemia in hospitalized patients decreases glycemic variability and
recurrent episodes of hypoglycemia. Treatment and prevention
of hypoglycemic episodes with lower concentrations of IV dex-
trose or oral intake effectively mitigates recurrent hypoglycemia
in sulfonylurea overdose. We present a case of reactive hypogly-
cemia due to multiple doses of D50 successfully managed by
continuous infusion of D10 and octreotide.
Case report: A 42-year-old woman with type 2 diabetes pre-
sented to the emergency department by EMS after an intentional
overdose of glyburide. EMS assessment noted the patient was
confused, responsive only to painful stimuli, and had slurred
speech. Her initial blood glucose was 60mg/dL, for which para-
medics administered an IV bolus of 25g D50. Upon ED arrival
POC blood glucose was 154mg/dL. Approximately two hours

later, her blood glucose decreased to 20mg/dL. She was treated
with another 25 g IV bolus of D50. A POC glucose obtained
90minutes later was 51mg/dL. Repeat blood glucose one hour
later was 20mg/dL. The patient was then started on a D10 infu-
sion. Her repeat POC glucose was <20mg/dL. The D10 infusion
rate was then increased, and 120mcg octreotide was adminis-
tered subcutaneously. Glucose immediately improved to 172mg/
dL, and subsequent levels remained stable on D10 infusion at
50ml/hr along with octreotide 50mcg subcutaneously every six
hours.
Discussion: Patients who overdose on insulin secretagogues (sul-
fonylureas or meglitinides) are at risk for developing life-threaten-
ing hypoglycemia. Sulfonylureas increase insulin release and
suppress gluconeogenesis and glycogenolysis resulting in hypo-
glycemia that may be severe and refractory to treatment with
dextrose. The goal of treating hypoglycemia is to normalize
plasma glucose (>70mg/dL) without overshooting or stimulating
insulin release. Glucose is the most potent stimulus of insulin
release, and insulin’s primary role is to stimulate glucose uptake.
At blood glucose levels <70mg/dL, insulin is not secreted; above
this threshold, insulin is secreted in proportion to circulating glu-
cose. Reactive hypoglycemia may result from the rapid secretion
of preformed insulin and increased insulin synthesis. Glucose
uptake from the GI tract, gluconeogenesis, and boluses of paren-
teral (exogenous) glucose can stimulate insulin secretion leading
to hypoglycemic episodes. Therefore, when concentrated solu-
tion of dextrose such as D50 are used as monotherapy for treat-
ment of sulfonylurea overdose, IV dextrose bolus may precipitate
insulin release, triggering reactive hypoglycemia. D50 has other
potential adverse effects such as hyperosmolar syndrome and
hypokalemia.
Conclusions: Bolus D50 administration for treatment of hypogly-
cemia in sulfonylurea overdose can precipitate reactive hypogly-
cemia, complicating the care of these patients. D10 increases
blood glucose levels while reducing hyperglycemic episodes that
may trigger additional release of insulin. To minimize reactive
hypoglycemia in sulfonylurea overdose, D10 bolus and infusion
should be considered first-line, with addition of octreotide to
assist in maintaining euglycemia.

elizabeth.grossart@gmail.com

132. Intentional adolescent exposures
reported to a single poison center in
pre-COVID and post-COVID eras

Marielle Brennera, Shannon Penfoundb and Blake
Froberga

aIndiana University; bIndiana Poison Center

Background: During the last decade there has been an increase
in intentional pediatric ingestions with suicidal intent, particularly
in adolescents. Recent data have found that there have been
increases in the proportion of emergency department visits for
suicidal ideation and suicide attempts since the beginning of the
novel coronavirus SARS-CoV-2 (COVID-19) pandemic, but these
data did not describe the method of suicide attempt. There are
also varying data on intentional drug misuse or abuse in adoles-
cents since the beginning of the COVID-19 pandemic. This study
aims to describe patterns of intentional adolescent ingestions
reported to a single poison center after the COVID-19 pandemic
started in comparison to the pre-COVID-19 era.
Methods: This was a retrospective cohort study using local poi-
son center data. Cases of intentional adolescent exposures
reported to a single poison center between March 5, 2019 and
March 6, 2021. Adolescents were defined as age 10-19 years old.
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Ingestions that were reported from March 5, 2019 to March 5,
2020 were placed in the pre-COVID-19 group and ingestions that
were reported from March 6, 2020 to March 6, 2021 were placed
in the post-COVID-19 group. March 6th was chosen as the cutoff
date as this is the date of the first confirmed case of COVID-19 in
the state where the poison center is located. Exclusion criteria
included cases that were coded as confirmed non-exposure dur-
ing the time frame, as well as those that were coded as indirect
deaths. Medical outcomes were defined according to the
American Association of Poison Control Centers NPDS coding
manual. R/R studio were utilized to compare the groups during
the pre- and post- COVID time frames.
Results: There was a non-significant decrease in number of
intentional adolescent exposures reported in the post-COVID-19
group, 3,300, compared to the pre-COVID-19 group, 3,340
(p¼ 0.62). Major, Moderate, and Death (MMD) medical outcomes
were coded in 23.86% of the pre-COVID-19 group compared to
26.64% of the post-COVID-19 group. MMD outcomes were statis-
tically significantly higher in the post-COVID-19 group compared
to the pre-COVID-19 group when compared against non-MMD
cases (p¼ 0.01). The proportion of ingestions that were sus-
pected suicide increased from 76.44% in the pre-COVID-19 group
to 82.79% in the post-COVID-19 group (p-value <0.001 when
compared to all other intentional reasons). Conversely, the pro-
portion of ingestions related to misuse or abuse decreased from
21.78% in the pre-COVID-19 group to 14.91% in the post-COVID-
19 group (p <0.001).
Conclusions: While there was a non-significant difference in the
number of reported adolescent intentional exposures in the
post-COVID-19 era, the composition of the reported ingestions
changed significantly. A significantly greater proportion of
reported intentional ingestions in adolescents were due to sui-
cide attempts in the post-COVID-19 era compared to the pre-
COVID-19 era. Additionally, there were significant differences in
the proportion of MMD outcomes compared to the number of
non-MMD cases reported in the post-COVID-19 era compared to
the pre-COVID-19 era. These data bring to question the positive
effect social interaction has on mental health, as well as its impli-
cations for drug use and misuse in the adolescents.

brenner.marielle@gmail.com

133. Impact of the COVID-19
pandemic on pediatric suspected-
suicide calls to two poison control
centers

Madeline Rennya, Vincent Calleob, Jeanna Marraffab

and Mark Suc

aNew York University Grossman School of Medicine; bUpstate New
York Poison Center; cNew York City Poison Control Center

Background: The COVID-19 pandemic has had a significant
impact on the mental health of youth and its effect on sus-
pected-suicide calls to Poison Control Centers (PCCs) is unknown.
The objective of our study was to examine changes in calls for
suspected suicide in children and adolescents during the COVID-
19 pandemic compared to a similar pre-pandemic period.
Methods: Aggregated data for calls for all exposures in youth
aged 6-19 years reported to two PCCs in one state from March
2017-February 2021 were abstracted from the National Poison
Data System (NPDS) Dashboard. Of all calls to the PCCs, the pro-
portion of calls for intentional suspected suicide from March
2017-February 2020 (pre-pandemic) was compared to March
2020-February 2021 (pandemic) in two age groups (6-12y and
13-19y). Outcome severity and substances involved were also

compared. Data are described using descriptive statistics and the
difference in proportions with 95% confidence intervals (CI) were
used to assess for differences between the two study periods.
Results: The number of total calls and number of calls for sus-
pected suicide for youth 6-19 years old were 42608 and 10227,
respectively, in the pre-pandemic period, and 12178 and 3558,
respectively, in the pandemic period. For children 6-12y, the pro-
portion of calls for suspected suicide increased from 3.1% (601/
19614) in the pre-pandemic period to 5.4% (279/5207) in the
pandemic period, a 2.3% difference (95% CI: 1.6%-3.0%), repre-
senting a 74.2% (95% CI: 50.7%-98.8%) relative increase. For ado-
lescents 13-19y, the proportion of calls for suspected suicide
increased from 41.9% (9626/22994) in the pre-pandemic period
to 47.0% (3279/6971) in the pandemic period, a 5.1% difference
(95% CI: 3.7%-6.5%), representing a 12.2% (95% CI: 8.9%-15.5%)
relative increase. These increases were seen despite a decrease in
total call volumes in the pandemic period. For both age groups,
the proportion of calls for suspected suicide were consistently
higher than in previous years from October 2020 to the end of
the study period. Compared to pre-pandemic years, both age
groups had a greater proportion of suspected suicide calls with
outcomes categorized as major or death during the pandemic
year, though this was only significant for the older age group
(1.0% difference (95% CI: -1.1%-3.1%), for 6-12y; and 0.8% differ-
ence (95% CI: 0.2%-1.5%) for 13-19y). Ibuprofen and acetamino-
phen were the top substances reported in calls for suspected
suicide in both study periods, with an increase in the proportion
of calls for these substances combined during the pandemic
period (27.8% pre-pandemic vs 30.9% pandemic; relative increase
11.2% (95% CI: 4.7%-17.7%)).
Conclusions: The proportion of calls to two PCCs for suspected
suicide in youth significantly increased during the COVID-19 pan-
demic, with worse clinical outcomes in adolescents 13-19-years-
old than in pre-pandemic years. The top substances involved
remain over-the-counter medications. Improved suicide preven-
tion efforts, including universal behavioral health screening and
access to mental health care, as well as continued education on
the potential dangers of over-the-counter medications and
importance of safe medication storage, are urgently needed for
this vulnerable population.

madeline.renny@gmail.com

134. A bridge to somewhere: treating
caffeine toxicity from massive
guarana ingestion with ECMO as a
bridge to hemodialysis

Nathan Kunzlera, Chelsea Laberb, Michele LeClaireb,
Jon Colea and Abby Montaguea

aMinnesota Poison Control Center; bHennepin County Medical
Center, Division of Critical Care Medicine

Background: Caffeine toxicity is known to cause hemodynamic
collapse and refractory arrhythmias, with concentrations as low
as 80 micrograms per milliliter being fatal. Traditional recommen-
dations for overdose include intravenous beta-blockers, but this
may not be practical in the setting of cardiogenic shock. There
are cases where venoarterial ECMO has been used for hemo-
dynamic support after an overdose, however, the use of ECMO
as a bridge to extracorporeal removal of the poison has not
been widely reported.
Case report: A 33-year-old woman presented from an outside
facility after an intentional guarana ingestion. She reportedly
ingested 100 grams of guarana powder. The caffeine content
was documented as 220 milligrams caffeine per gram of guarana
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powder, for an estimated 22 gram caffeine ingestion. She decom-
pensated at the outside facility, requiring intubation and vaso-
pressors for hypotension. She had tachydysrhythmias refractory
to 3 attempts of electrical cardioversion and an amiodarone
bolus. An esmolol infusion was subsequently started at the rec-
ommendation of the Poison Center.
Upon arrival to the receiving facility, the patient had a non-per-
fusing rhythm and profound hypotension despite infusions of
norepinephrine, phenylephrine, and vasopressin. A transesopha-
geal echocardiogram was completed, which showed a markedly
decreased ejection fraction consistent with cardiogenic shock.
Bedside toxicology consult recommended hemodialysis for
removal of caffeine. The interdisciplinary team decided to cannu-
late the patient for VA ECMO since her hemodynamics were
deemed too unstable to tolerate hemodialysis. The patient’s per-
fusion stabilized with ECMO and 4 vasopressors (angiotensin II
was added). Renal replacement therapy was initiated. An initial
blood flow rate of 200mL/min which was titrated up to 400mL/
min over the course of the first 4 hours. She received 8 hours of
hemodialysis the first day with CRRT overnight and 11.5 hours of
hemodialysis on hospital day 2. Following removal of caffeine by
these extra-corporeal methods the patient’s hemodynamic
parameters improved. She was weaned off vasopressors. She was
decannulated 4 days into her hospital stay. Her serum caffeine
concentration eventually resulted at 425 micrograms/mL. After
10 days in the hospital, the patient was discharged to psychiatric
care at her functional baseline.
Discussion: Guarana has the highest concentration of caffeine of
any naturally occurring plant and this case demonstrates the
extreme toxicity that can be associated with its ingestion. In this
case, the definitive treatment for our patient was hemodialysis
for removal of caffeine. However, it was thought she was unlikely
to tolerate this given her profound cardiogenic shock. The team
decided to pursue VA ECMO to augment hemodynamics, as a
bridge to extracorporeal removal of the toxin. Ultimately this
strategy was effective and allowed for 15.5 hours of hemodialysis
in the first 24 hoursTo our knowledge, there is only 1 other case
of caffeine toxicity and survival with a serum concentration this
elevated.
Conclusions: VA ECMO may have expanded utility in poisoning
as a bridge to definitive treatments including extracorporeal
removal of toxins. In cases of refractory shock with caffeine, or
other poisons amenable to extracorporeal removal, early transfer
to an ECMO capable center could be considered.

nathan.m.kunzler@gmail.com

135. Isoproterenol and transvenous
pacemaker used in lieu of high-dose
insulin to successfully treat massive
sotalol overdose

Nathan Kunzlera, Travis Olivesa, Jon Colea, Ryan
Fuchsb and Ann Arensa

aMinnesota Poison Control Center; bDepartment of Emergency
Medicine, Hennepin County Medical Center

Background: Sotalol is unique among beta-adrenergic antago-
nists in that it possesses both class II and III antiarrhythmic activ-
ity. Sotalol toxicity is characterized by a beta-blocker toxidrome
and QT prolongation, the latter of which can lead to Torsades de
Pointes. The treatment of sotalol overdose with high dose insulin
(HDI) can worsen class III toxicity by lowering serum potassium
concentration.
Case report: A 60-year-old man presented to an outside emer-
gency department (ED) after a reported ingestion of 113 sotalol

tablets (80mg/tablet). Initial vital signs were heart rate 38 beats/
minute and systolic blood pressure of 146mmHg. The patient
was minimally responsive and seized twice. He had one episode
of ventricular tachycardia which resolved spontaneously. He was
intubated before transfer to a tertiary hospital with a bedside
toxicology service
On arrival at the receiving hospital he was hypotensive with a
QTc of >600msec. In light of beta-adrenergic antagonist-induced
hypotension, HDI was considered. An ED-based transesophageal
echocardiogram showed an ejection fraction of 40%. With
acceptable cardiac function,the bedside toxicology team recom-
mended against HDI to avoid hypokalemia potentiating the class
III antiarrhythmic toxicity. An isoproterenol infusion was initiated
for bridging chronotropic support, and the patient was trans-
ferred to the cardiology catheterization suite where a transve-
nous pacemaker was placed. The patient was admitted to the
ICU and hemodynamics improved such that all vasopressors
were weaned. A pacemaker was continued until recovery of
native electrical conduction on hospital day 6. He was extubated
on hospital day 4 and transferred to psychiatry on hospital day
12. Urine chromatography confirmed the presence of sotalol.
Discussion: Sotalol toxicity is difficult to treat given that the class
II toxicity from beta-adrenergic antagonism potentiates the tox-
icity of class III antiarrhythmics. This occurs because at lower heart
rates there is a greater risk of Torsade de Pointes. As such in the
specific case of sotalol the heart rate itself, in addition to clinical
perfusion, becomes important in management decisions. More
generally, the decision to treat the beta adrenergic antagonism
resulting from sotalol overdose with HDI is complicated by the
hypokalemia that may result. Hypokalemia can then exacerbate
the class III blockade of sotalol and worsen its toxicity. Given the
risk of treatment with HDI and the relatively preserved ejection
fraction on echocardiogram the bedside toxicology team decided
to preferentially treat the class III blockade with chemical and
electrical chronotropic support. This decision ultimately will vary
depending on the phenotype of toxicity displayed in each patient
and is ideally guided by a bedside clinical toxicology service.
Conclusion: This case highlights a unique treatment plan for
severe sotalol toxicity. A mixed antiarrhythmic agent, sotalol
presents a unique management quandary as HDI, while typically
effective for beta-blocker overdose, may worsen sotalol’s class III
blockade. In this case bedside TEE was used to guide the deci-
sion to pursue overdrive pacing rather than inotropic support
with insulin. Clinicians treating sotalol-toxic patients should con-
sider which class of antiarrhythmic toxicity predominates in the
poisoning of each patient and tailor their treatment accordingly.

nathan.m.kunzler@gmail.com

136. Massive copper sulfate ingestion
successfully treated with early
aggressive endoscopic
decontamination

Nathan Kunzler, Alexandru Ulici, Erin Batdorff, Travis
Olives, Ann Arens and Daniel Sessions

Minnesota Poison Control Center

Background: Acute copper sulfate ingestion is characterized by
multiorgan toxicity including gastrointestinal distress with nausea
and vomiting, caustic injury to the esophagus and stomach,
methemoglobinemia and hemolysis, hepatic injury, and renal
injury. Treatment is generally supportive with antiemetics, pain
control, fluids, and infrequent chelation therapy. The role of
aggressive early gastrointestinal decontamination and the opti-
mal chelation regimens are not known.
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Case report: A 39 year old female presented immediately after
ingesting a bottle “Zep Root Kill” along with ethanol and oxy-
codone in a suicide attempt. The product is purported to contain
99% copper sulfate. On arrival to the Emergency Department,
she was noted to have significant oropharyngeal edema and was
intubated for airway protection. The estimated amount of
ingested product was equivalent to 2.45g/kg of copper sulfate.
ED lavage was attempted with little product recovery, and given
the immediacy of her presentation after ingestion, the decision
was made to pursue endoscopic retrieval of any remaining prod-
uct. Approximately 1.75 hours after ingestion, endoscopy revealed
a thick blue film coating the walls of the stomach. Lesions and
erosions were noted within the stomach, but not the esophagus.
This product was lavaged directly and suctioned out of the stom-
ach. She was then transferred to a tertiary care center with a
bedside toxicology service where she was started on D-penicill-
amine 500mg by mouth, three times daily for 5 days. 24hour
urine copper levels on the day after arrival resulted at 1671.9
microgram/24 hours (reference range 3.0-35.0) and 2558.5 micro-
gram/24hours 3 days after her initial presentation. Serum copper
levels were 1.26 microgram/mL (reference range 0.8-1.75 micro-
grams/mL,) 1.19 microgram/mL, and 1.01 microgram/mL on days
one, two, and three of hospitalization. The patient did not
develop significant hemolysis, methemoglobinemia, liver, or renal
injury. She was extubated on hospital day two, her nasogastric
tube was removed on hospital day three, and she was trans-
ferred to the medical floor. She was transferred to psychiatry on
hospital day four and ultimately discharged to home at her func-
tional baseline seven days after presentation.
Discussion: Copper sulfate ingestion is often fatal, with mortality
reported at doses from 0.15-0.3 g/kg. In this case an ingestion
reportedly far in excess of that amount was treated with early
endoscopic decontamination and oral chelation therapy with D-
penicillamine. It is likely that reported early auto-decontamin-
ation also limited the amount of toxin absorbed. Urine excretion
confirmed the exposure to a large amount of copper but our
patient did not develop the expected end organ toxicities associ-
ated with copper sulfate ingestion. This case serves an example
of the uncertainty around treatment of copper salt ingestions
and highlights the role of early, aggressive GI decontamination.
Conclusion: Little is known about the optimal treatment of cop-
per salt ingestions. In this case a large ingestion was successfully
treated with early endoscopic decontamination and oral chela-
tion therapy with no end organ toxicity and a return to func-
tional baseline, highlighting the importance of limiting
absorption of potentially lethal toxins.

nathan.m.kunzler@gmail.com

137. All antihistamines are not the
same: a comparison of antimuscarinic
effects between hydroxyzine and
diphenhydramine poisoned patients

Mark Simona and Kennon Heardb, On behalf of the
Toxicology Investigators Consortium (ToxIC)
aDenver Health Residency in Emergency Medicine; bUniversity of
Colorado School of Medicine

Background: Antihistamines represent one of the most common
poisonings reported to poison centers. In many medical text-
books, poisonings from first-generation H1 antihistamines, such
as hydroxyzine and diphenhydramine, are considered as a group
and are generally categorized as having antimuscarinic findings.
While many medications in this class have a strong affinity for

the human muscarinic receptor, such as diphenhydramine [Ki ¼
20±2 (nM)], hydroxyzine has a much lower affinity for these
receptors [Ki ¼ 3,800±100 (nM)]. The objective of this study was
to compare the rates of antimuscarinic effects in hydroxyzine
and diphenhydramine ingestions. The results of this study may
inform providers of a more accurate clinical presentation of
hydroxyzine poisoning.
Methods: This was a retrospective, cohort analysis that com-
pared hydroxyzine and diphenhydramine exposures reported to
the National Poison Data System (NPDS) from the American
Association of Poison Control Centers. The study population
included patients older than 13 years with acute, intentional, sin-
gle-substance ingestions with known outcomes between January
1, 2000, and December 31, 2020. To determine the relative anti-
muscarinic effects of each medication, we measured the percent-
age and relative risk (RR) of the following findings: tachycardia,
mydriasis, hallucinations/delusions, erythema/flushing, urinary
retention, fever/hyperthermia, ileus, and physostigmine adminis-
tration. To compare overall toxicity, we measured the rate of
patients who experienced cardiac arrest, ventricular tachyarrhyth-
mias, major CNS depression, intubation, death, and the NPDS
outcome of major effects. We calculated 95% confidence inter-
vals for the RR and compared percentages using Chi-squared
testing.
Results: There were 25,629 hydroxyzine and 109,619 diphen-
hydramine ingestions that met the inclusion criteria. The median
ages of hydroxyzine and diphenhydramine exposures were 25
and 24 years old, respectively. A higher percentage of hydroxy-
zine ingestions were women (72% versus 64%) and reported sui-
cidality (89% versus 80%). Antimuscarinic effects were much
more common in patients with diphenhydramine ingestions than
hydroxyzine ingestions. Patients with diphenhydramine inges-
tions also had higher a percentage of severe toxicities including
death (0.16% versus 0.02%), major effects (5.2% versus 1.3%), car-
diac arrest (0.14% versus 0.01%), ventricular tachyarrhythmias
(0.21% versus 0.04%), major CNS depression (1.98% versus
0.55%), and intubation (3.8% versus 0.8%) with p-values <0.01.
Conclusions: This study shows that patients who ingested
hydroxyzine have significantly less antimuscarinic effects and
severe toxicities than patients who ingested diphenhydramine, a
prototypical first-generation H1 antihistamine. These findings sug-
gest that it is misleading to expect antimuscarinic findings in all
first-generation H1 antihistamines, which is consistent with the
pharmacology of hydroxyzine. Furthermore, despite the higher
rate of patients with suicidal ingestions, patients with hydroxy-
zine exposures had lower rates of severe toxicity. This study is
limited by the use of observational data collected for clinical care
rather than research. However, there is no reason to expect that
there were systematic differences in data collection between
hydroxyzine and diphenhydramine cases.

mark.simon@denverem.org

138. Junctional tachycardia and
hypertension after oral detomidine
exposure

Morgan Riggana,b, Cicily Littlea and Cherryl Boissea

aPoison and Drug Information Service, Alberta Health Services,
Calgary, AB; bWestern University, London, ON

Background: Exposures to veterinary products are infrequently
reported to poison centres. The majority of reported exposures
are unintentional and result in minor or no symptoms. We report
a patient with an intentional oral exposure to detomidine who
developed a decreased level of consciousness (LOC), hyperten-
sion and junctional tachycardia.
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Case report: A 40-year-old female presented to the emergency
department (ED) 90minutes post intentional ingestion of detomi-
dine. She had a history of depression and hypertension. She
reported to a family member that she had ingested four 3mL deto-
midine syringes (7.6mg/mL) for a total of 91.2mg and ethanol in
attempt to commit suicide. On scene her initial GCS was 14 but
quickly deteriorated to 7. Her vitals were: HR 65/min; BP 151/
108mmHg; RR 28/min; 99% RA; glucose 6.6mmol/L. On arrival to
the ED she had a decreased LOC with a GCS 9. Vital signs were: HR
59/min; BP 160/100mmHg. Initial ECG done by EMS was reported
as normal sinus rhythm. Labs on arrival: Acetaminophen undetect-
able; ASA undetectable; Ethanol 39mmol/L; Osmolar Gap -3.5; Naþ

139mmol/L; Kþ 3.6mmol/L, Cl- 103mmol/L; Bicarbonate 21mmol/
L; Anion Gap 15; Creatinine 70mmol/L; Urea 4.0mmol/L; CK 97U/L;
pH 7.42; pCO2 39; Lactate 2.8mmol/L. She was admitted for obser-
vation and received IV fluid therapy and 10mmol KCl intravenously.
Two hours post ingestion her ECG revealed a combination of an
ectopic atrial rhythm alternating with junctional tachycardia at a
rate of 100/min, with a QTc of 538 msec. Her ECG five hours post
ingestion was reported as normal. She remained hypertensive for
the first 9hours post ingestion. Sixteen hours post ingestion she
was a GCS 15 and eating. Vitals were: HR 70/min; BP 120/66mmHg.
She had no further runs of junctional tachycardia.
Discussion: Detomidine is an a2-receptor agonist commonly
used in veterinary medicine for sedation and analgesia in horses.
Typical symptoms of a2-receptor agonist toxicity include
decreased LOC, transient hypertension and tachycardia, followed
by hypotension and bradycardia. First, second and third degree
heart block have also been reported.
Two previous case reports of human exposure to detomidine are
in the setting of unintentional intramuscular (IM) injection of self
while trying to sedate horses. Both of these patients developed
drowsiness and mild bradycardia, with one patient presenting
with mild hypotension. There is one case report of intentional IM
injection of detomidine and butorphanol that developed a
decreased LOC and hypertension.
To our knowledge this is the first published report of oral expos-
ure to detomidine in humans. Our patient developed the
expected decreased level of consciousness associated with a2-
receptor agonist toxicity, but also had sustained hypertension
and a brief episode of junctional tachycardia. There was no docu-
mented hypotension or bradycardia. To our knowledge this is
the first case report of junctional tachycardia after exposure to
an a2-receptor agonist, and the first report of toxicity secondary
to oral detomidine exposure.
Conclusion: Oral exposure to detomidine can lead to decreased
LOC, hypertension, and junctional tachycardia.

Morgan.riggan@lhsc.on.ca

139. Pre-teen suicide attempts by
overdose increase by 24.1% in 2020;
the era of COVID-19

Alfredo Gonzaleza and Darelle Hinsonb

aSouth Texas Poison Center; bUniversity of Texas Health-San
Antonio

Objective: According to the Center for Disease Control and
Prevention (CDC) the number of suicides in the United States
(U.S.) has risen by 25% over the last 2 decades. Suicide is the
10th leading cause of death in the U.S. approximately 123 sui-
cides a day. The rates of suicide attempts vary depending on
demographic characteristics such as gender, ethnicity, race, and
age. Children as young as six years of age have attempted

suicide by overdose. There are many reasons why children
attempt or commit suicide; Mental illness such as depression,
bipolar disorder, borderline personality, eating disorder, feelings
of worthlessness, hopelessness, cyber bulling, physical or sexual
abuse and environmental stresses like the COVID-19 pandemic.
Preteens are impacted by family conflicts and stresses. The pur-
pose of this research is to determine if there has been an
increase in preteen suicide attempts by overdosing over the past
year during the COVID-19 pandemic.
Method: A retrospective data review of 6 regional Poison
Centers in the U.S. documenting suicide attempts by overdose in
preteens between 6 and 12 years of age in 2020 and compare
results to similar documented cases from the same 6 regional
Poison Centers in 2019.
Results: In 2019 PCs under review documented 584 case of pre-
teens attempting suicide by overdose. In 2020, during the covid
pandemic, the same PCs under review documented 725 similar
cases, a 24.1% increase in suicide attempts by preteens.
Conclusion: According to the CDC suicides in the United States
have risen by 25% over the last 2 decades. The retrospective data
reviewed from the 6-Poison Center in 2020, yield an alarming 24.1%
increase in suicide attempts by children between the age of 6 to 12
years of age in one year; the year of the COVID-19 pandemic.
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140. Teen suicide by drug overdose
has increased over the last decade

Alfredo Gonzaleza and Darelle Hinsonb

aSouth Texas Poison Center; bUniversity of Texas Health-San
Antonio

Objective: The Center for Disease Control and Prevention (CDC)
has documented an increase rate in suicides among American
youth over the last decade making suicide the second leading
cause of death among teens. According to the CDC director
Robert Redfield, suicide has claimed more young lives than
covid-19 during the pandemic. The public health institute
reported that the suicide rate for children between 10 to 14 has
almost tripled over the last decade and the suicide rate in older
teens has increased by 76%. According to the national Institute
of Mental Health the top 3 methods to commit suicide in order
of greater frequency is by firearms, suffocation, and poisoning.
The objective of this data review is to compare the CDC’s find-
ings on drug related deaths among American youth and the
findings of 11% of the Poison Centers overdose fatalities
between the ages of 12 to 19 years old over the last decade.
Methods: A multi-center retrospective data review on individuals
ages 12-19 who commit suicide by overdose. Data on youth sui-
cide by overdose from 11% of regional Poison Centers in the U.S.
will be summed up and the findings compared to the CDC’s
finding to determine if the PCs have documented an increase in
youth suicide by overdose.
Results: The findings from 2011 to 2020 documented a total of
37 teens who committed suicide by overdose. In 2014 a 15 y/o
committed suicide by taking an overdose, 3 teens committed sui-
cide by overdose in 2016, 4 in 2017, 7 in 2018, 13 in 2019 and
10 teens committed suicide by taking an overdose in 2020.
Conclusions: In the retrospective data reviewed from 11% of the
Poison Centers in the U.S. 37 youths committed suicide by taking
a drug overdose between 2001 and 2020. Youth suicide by drug
overdose has steadily risen over the last decade.

hinson@uthscsa.edu
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141. Risk factors of serious adverse
events in benzodiazepines exposures
reported to the US poison centers

Saumitra Rege, Avery Michienzi, Moira Smith,
Heather Borek and Christopher Holstege

University of Virginia

Background: In 2019, there were approximately 92 million ben-
zodiazepines prescriptions dispensed from U.S. outpatient phar-
macies. Benzodiazepines are one of the most commonly misused
illicit or prescription substance in the U.S. Drug overdose deaths
involving benzodiazepines rose from 1,135 in 1999 to 11,537 in
2017. Approximately 30% of overdoses involving opioids also
involve benzodiazepines. The objective of the study was to high-
light the risk markers of serious adverse events involving benzo-
diazepines exposures using a national poison center (PC)
database.
Methods: The National Poison Data System (NPDS) was queried
for exposures to benzodiazepines from 2010 to 2019 using gen-
eric code identifiers. We descriptively assessed the relevant
demographic and clinical characteristics. Cases with severe
adverse events (SAEs) were defined as exposures that resulted in
either a death or major clinical outcomes. Independent predictors
of SAEs were studied using logistic regression. Adjusted odds
ratios (AOR) and the corresponding 95% confidence intervals
(95% CI) were reported.
Results: There were 732,863 human exposures to benzodiaze-
pines reported to the PCs during the study period. Of these,
45,543 cases (6.2%) demonstrated SAEs, with the frequency of
such exposures increasing by 32.1% during this period (4,262 to
5,632, p< 0.001). Polysubstance exposures accounted for 63.1%
of benzodiazepines exposures and were more common in expo-
sures resulting in SAEs (91% vs 62.3%). Approximately 76.1% of
the patients reporting benzodiazepines exposures with SAEs
were admitted to the critical care unit (CCU), while 6.1% patients
were treated and released. Residence was the most common site
of exposure (91.4%), and 94.4% cases were en-route to the hos-
pital when the PC was notified. Among the patients with SAEs,
60.3% were females, with the majority of benzodiazepines expo-
sures occurring between the ages of 40-49 years (22.1%).
Suspected suicides (74.7%) was the most commonly reported
reason for exposure. The risk of SAEs was the highest in cases
between 50 and 59 years of age (Ref: 20 – 29 years) (AOR: 1.68,
95% CI: 1.63 – 1.74). Conversely, cases under 19 years of age
(AOR: 0.67, 95% CI: 0.65 – 0.70) were 33% less likely to have a
SAE. Males were 15% more likely than females to have a fatal
overdose (AOR: 1.15, 95% CI: 1.13 – 1.17). Poly-substance expo-
sures significantly increased the risk of SAE, with the odds
increasing 4-fold in exposures involving multiple opioids. Other
Important predictors of an opioid-related death were intentional
abuse (Ref: Unintentional exposure) (AOR: 2.02, 95% CI: 1.93 –

2.11), parenteral route of administration (Ref: Ingestion) (AOR:
3.68, 95% CI: 3.40 – 4.23) and co-occurring alcohol exposures
(Ref: No Alcohol Exposure) (AOR: 1.28, 95% CI: 1.24 – 1.31).
Conclusions: Significant risk factors of benzodiazepines expo-
sures resulting in SAE included increasing age, gender, specific
exposure reasons and exposure to other substances. Abuse and
diversion of benzodiazepines may be as a result of its perception
as a low cost alternative to opioids. Benzodiazepines has also
been increasingly associated with suicidal ideation, the most
common reason for exposure in our sample. Increasing prescriber
awareness and improved screening prior to prescribing may be
key to reduce such overdoses.

svr5d@hscmail.mcc.virginia.edu

142. Mixed opioid, sympathetic, and
serotonergic toxidrome in the setting
of extended-release tapentadol
ingestion

Sree Balusua, Anthony Scalzob, Stephen Roperc and
Sarah Rileyd

aDepartment of Pediatrics, St. Louis University; bDepartment of
Medical Toxicology, St. Louis University; cWashington University
School of Medicine; dSt. Louis University

Background: Tapentadol is a central l-opioid agonist analgesic
that also inhibits norepinephrine and serotonin reuptake. We pre-
sent a case of unwitnessed, reported intentional ingestion of
750mg of another household member’s extended-release (ER)
tapentadol, in a 15-year-old female with a history of major
depressive disorder and two past suicide attempts by way of
ingestion.
Case report: The patient’s mother noticed altered mental status
(AMS) and ataxia 19 hours after reported ingestion time, which
were preceded by somnolence and nausea for an uncertain
amount of time. She presented to our ED 21hours after reported
ingestion with ataxia, fatigue, (AMS), nausea, hypertension, tachy-
cardia, hyperreflexia, opsoclonus, and miosis. Hypertension and
tachycardia peaked at 20.25hours after reported ingestion. There
was no extremity clonus. Acetaminophen, ethanol, and salicylate
serum levels were negative. An Abbott Alinity immunoassay
urine test was positive for methadone. Her mother denied the
presence of methadone or narcotics apart from tapentadol at
home. An EKG showed normal QT and QRS. She was stable from
a respiratory and hemodynamic standpoint, and was subse-
quently admitted for close monitoring with toxicology consult-
ation. After admission, she developed bradypnea (without a clear
peak) at 25.25 hours after reported ingestion. But her respiratory
status remained stable and did not require naloxone administra-
tion. She continued to have tachycardia, hypertension, and AMS
but did not require intervention. The urine sample from the
Abbott Alinity immunoassay test was sent for Roche immuno-
assay testing, which resulted negative for methadone and EDDP.
This suggested that the Abbott immunoassay’s result was likely
due to cross-reaction with tapentadol. Her tachycardia and
hypertension resolved by 29.75hours. Her bradypnea and AMS
resolved 33.25 hours after reported ingestion. A tapentadol blood
test was not available. A repeat EKG had normal QT and QRS.
She was then medically cleared and transferred to an inpatient
psychiatric facility. Subsequent experimentation involving spiking
blank urine with 100,000ng/mL of tapentadol, resulted in nega-
tive numbers with Roche methadone immunoassay testing.
Discussion: Tapentadol is available in an ER formulation for
patients with chronic pain and diabetic peripheral neuropathy. A
retrospective study of tapentadol overdose reported mostly opi-
oid-like toxicity. Toxic effects reported in an NPDS study included
nausea, vomiting, dyspnea, pallor, tachycardia, respiratory depres-
sion, dizziness/vertigo, miosis, slurred speech, coma, urticaria,
pruritus, and hallucinations/delusions. Fifty-three of the 104
patients were reported to have had no medical intervention. At
therapeutic dosing (100-250mg every 12 hours), ER tapentadol’s
serum concentration peaks in 5 hours and has a mean termin-
ation half-life of 4.4-5.9 hours. Overdose can cause a mixed opi-
oid, sympathetic, and serotonergic toxidrome.
Conclusions: This patient presented with a mixed opioid, sympa-
thetic, and serotonergic toxidrome, attributed to her reported
ingestion of 750mg of ER tapentadol 21hours earlier. The time-
frame of her signs/symptoms shows that overdose of ER tapenta-
dol can lengthen the time to peak effect and elimination half-
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life. Additionally, this case and subsequent experimentation indi-
cates that the Roche immunoassay avoids false positive results
for methadone in cases of tapentadol ingestion.

sree.balusu@health.slu.edu
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antimuscarinic delirium captured
on EEG

Veronica Groffa, Kevin Baumgartnera, Jordan Coleb,
Oleg V. Lobanovc and Evan S. Schwarza

aDepartment of Emergency Medicine, Washington University
School of Medicine; bDepartment of Neurology, Washington
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Background: Antimuscarinic poisoning leads to a wide range of
alterations in mental status from hypoactive delirium to agitation
and hallucinations. We present a case of a 15-year-old woman
presenting in a stupor following an amitriptyline overdose in
whom the administration of physostigmine was captured on
electroencephalogram (EEG).
Case report: The patient is a 15-year-old female with a history of
supraventricular tachycardia (on propranolol), cyclic vomiting syn-
drome, migraines (on amitriptyline), and depression (on sertra-
line) who presented to the Emergency Department (ED) with
altered mental status after being found unresponsive in the mid-
dle of the night. Per family, she had discontinued her amitriptyl-
ine and sertraline months prior.
Her initial exam was notable for flushing, mild tachycardia,
mydriasis, dry mucous membranes, and anhidrosis. She would
mumble incomprehensibly and withdraw to pain but would not
follow commands, open her eyes, or regard examiners.
Her initial work up was notable for a normal head CT and a urine
drug screen that was positive for tricyclic antidepressants. The
patient had not endorsed any suicidal ideation to her family and
had no history of self-harm. Given concern for subclinical seizures,
neurology was consulted and a stat EEG was initiated in the ED,
with plans for subsequent brain MRI and lumbar puncture.
Shortly after initiating EEG, the patient’s father called to report that
he had found an empty bottle of amitriptyline at home and the
toxicology service was consulted. Toxicology recommended to
administer one milligram of intravenous physostigmine as a diag-
nostic test for antimuscarinic delirium.
Discussion: Five to ten minutes after administration of physo-
stigmine the patient awoke, started to answer questions, and fol-
low commands. Electrographically, EEG background at the
beginning of the recording was consistent with stage II sleep
with presence of vertex waves and sleep spindles. Excessive gen-
eralized theta frequency for age was consistent with mild
encephalopathy. Slowing of EEG background improved after
physostigmine administration and normal awake EEG back-
ground features, including alpha rhythm, appeared. Given con-
firmation of a diagnosis of antimuscarinic delirium, further
diagnostic studies including MRI and lumbar puncture were can-
celled and the patient was admitted for further monitoring.
Conclusion: The reversal of antimuscarinic delirium with physo-
stigmine resulted in clinical improvement in mental status and
transition of EEG background from sleep to awake with reso-
lution of mild generalized slowing. To our knowledge, this is the
first time that the effect of physostigmine on antimuscarinic
delirium was captured on EEG.

e.groff@wustl.edu
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administration for anticholinergic
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amitriptyline overdose
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aRonald O. Perelman Department of Emergency Medicine, NYU
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Background: The use of physostigmine for tricyclic antidepres-
sant-induced antimuscarinic toxicity is controversial, as case
reports suggest a lethal interaction. We present a case in which a
patient with anticholinergic delirium was successfully treated
with physostigmine without complication.
Case report: A 17-year-old 81kg man intentionally overdosed on
an unknown amount of amitriptyline and was found unrespon-
sive with flexor posturing. He presented to a community hospital
where he was intubated due to altered mental status. His initial
ECG showed a QRS duration of 118msec, therefore 100 mEq of
sodium bicarbonate was administered. This was followed by a
sodium bicarbonate infusion (1L dextrose 5% in water with
150mEq of sodium bicarbonate), as well as fentanyl and midazo-
lam infusions for sedation, and he was transferred for further
care. A subsequent ECG showed widening of the QRS interval to
132 msec. He was continued on the sodium bicarbonate infusion,
50g of activated charcoal was administered, and after a self-lim-
ited episode of hypotension, he was transferred to a tertiary care
facility for potential extracorporeal membrane oxygenation
(ECMO) for hemodynamic support. Upon arrival (24hours after
initial presentation) he was tachycardic (132 bpm) and his exam-
ination was notable for dry skin, flushed appearance, mydriasis,
absent bowel sounds, hyperreflexia, clonus (7-8 beats), and fre-
quent myoclonic jerks. His ECG was notable for sinus tachycardia
(132bpm) and a QRS duration of 80msec in the limb leads. His
electroencephalogram (EEG) showed moderate generalized slow-
ing without evidence of seizure activity. Sodium bicarbonate
infusion was discontinued and his QRS remained narrow for
>24hours. His sedation was weaned but he remained unrespon-
sive with mydriasis and clonus. Physostigmine (0.5mg) was
administered over 5minutes and he was observed for 10minutes
without notable change in vital signs or examination. An add-
itional 1mg was administered and the patient began to follow
intermittent commands and lacrimation was noted. Due to
attempts to self-extubate, he was sedated with boluses of propo-
fol and an additional 0.5mg of physostigmine was administered.
Shortly thereafter he was extubated. Lorazepam (1mg) was given
for anxiolysis. More than 80hours after his overdose, his serum
concentrations of amitriptyline and nortriptyline were 682ng/mL
and 437ng/mL, respectively. His hypotension never recurred, and
he was ultimately discharged to an outpatient psychiatric facility
without neurologic deficit.
Discussion: Several considerations were made prior to the use of
physostigmine in this case. The patient had no bradycardia, he
received sodium bicarbonate with appropriate narrowing of his
QRS, it had been >48hours since his ingestion, and his ECG
showed narrow complex tachycardia immediately prior to treat-
ment. He was under constant monitoring with video EEG that
showed no seizure activity. Peripheral and central antimuscarinic
effects remained evident. Thus, the overall risk of bradycardia,
asystole, and seizure was outweighed by the potential benefit of
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improving the patient’s mental status and reducing his intub-
ation time and ICU stay.
Conclusions: This case demonstrates a safe and efficacious use
of physostigmine to treat anticholinergic delirium due to amitrip-
tyline overdose after treatment and resolution of cardiotoxic
effects of sodium channel blockade.

andres.mallipudi@nyulangone.org

145. Profound CNS depression
mimicking brain death and metabolic
acidosis following intentional
gabapentin and ibuprofen overdose

Sam Wagner, Anita Mudan and Zhanna Livshits

UCSF

Background: Gabapentin is an anticonvulsant that inhibits pre-
synaptic N-type Ca channels. Acute overdoses are generally well tol-
erated and require only supportive care. Somnolence, ataxia, and
slurred speech are reported. Although dialyzable, this is rarely indi-
cated. Ibuprofen is a non-steroidal anti-inflammatory drug (NSAID)
which competitively inhibits cyclooxygenase. In overdose, it can
cause acute kidney injury, metabolic acidosis, and central nervous
system (CNS) depression, but generally responds well to supportive
care. Due to its high protein binding, ibuprofen is not readily dialyz-
able. Certain xenobiotics (e.g. baclofen, bupropion) are reported to
cause profound CNS depression accompanying a loss of brain stem
reflexes. This has led to the term “brain death mimic,” which to our
knowledge has not been reported with ibuprofen or gabapentin.
Case report: This is a single patient case report. A 15-year-old
previously healthy female was found unresponsive, apneic, and
pulseless by parents next to empty bottles of gabapentin and an
unlabeled bottle thought to have contained ibuprofen.
Cardiopulmonary resuscitation was initiated by the patient’s
mother and EMS with return of spontaneous circulation. She was
given naloxone twice without change in mental status and intu-
bated for airway protection without medications. She had a GCS
of 3, core temperature of 32 C, and was hypotensive requiring
hemodynamic support with norepinephrine and epinephrine. She
was transferred to a tertiary pediatric intensive care unit. On
exam she was unresponsive with dilated, nonreactive pupils, and
absent brainstem reflexes. Labs were notable for a creatinine of
1.97mg/dL, bicarbonate 7mmol/L, and an anion gap of 29, with
an arterial pH of 6.92 and lactic of 14.1mmol/L. Additional find-
ings included elevated creatine kinase, peaking at 11,167U/L. CT
brain, ECG, and EEG were unremarkable.
The patient had refractory metabolic acidosis with sodium bicar-
bonate therapy, and CRRT was initiated. On hospital day 1 the
patient began to improve, responding to commands. She was
extubated on hospital day 4, CRRT was stopped on day 5, and
the patient returned to her neurologic baseline and normal renal
function. A brain MRI was subsequently unremarkable. Initial
gabapentin concentration was 57.9mcg/mL (therapeutic max-
imum is 8.5mcg/dL) and ibuprofen concentration was “greater
than 360.0mg/L” (exact concentration not determined by refer-
ence laboratory).
Discussion: CNS depression has been reported following over-
dose with either gabapentin or ibuprofen; however, coma with
loss of brainstem reflexes is rarely reported. This patient had loss
of multiple cranial nerve reflexes and apnea requiring ventilator
support with no response to noxious stimuli. This is consistent
with the examinations of previously reported brain death mimics,
including baclofen, bupropion, GHB, and barbiturate overdoses.
The effect of CRRT on elimination of gabapentin in this case can-
not be determined because the dialysate was not analyzed.

Given the extensive protein binding of ibuprofen, it is unlikely
dialysis had any effect on its elimination.
Conclusion: We report a case of gabapentin and ibuprofen over-
dose leading to profound CNS depression, mimicking brain
death, and metabolic acidosis requiring hemodialysis with a full
neurological recovery.

travel4747@icloud.com (Sam Wagner)

146. Systemic toxicity from
subcutaneous brimonidine injection
successfully treated with naloxone

Natasha Tobarran, Emily Kershner, Andrew
Chambers, Kirk Cumpston and Brandon Wills

Virginia Commonwealth University

Background: Brimonidine is a topical ophthalmic alpha-adrener-
gic agonist solution indicated for lowering intraocular pressure in
patients with open-angle glaucoma or ocular hypertension.
Although uncommon, there are reports of drowsiness, lethargy,
hypotension, bradycardia, and respiratory depression in infants
after ingestion. We report a case of subcutaneous injection of bri-
monidine in an elderly patient resulting in hypotension, lethargy,
and bradycardia that responded to naloxone.
Case report: A 73- year- old female with a past medical history
of diabetes, hypertension, hyperlipidemia, myasthenia gravis,
glaucoma, and cardiac arrest status-post indwelling pacemaker
presented to the emergency department after injecting her bri-
monidine tartrate ophthalmic solution subcutaneously (SQ). The
patient initially disclosed it was a mistake and she thought it was
her insulin. Family disclosed that the patient had been having
suicidal thoughts after her husband passed away and had been
injecting brimonidine into her forearm intentionally. Although
she was diagnosed with hypertension, the patient was not taking
any antihypertensive medications or opioids. Initial presentation
consisted of lethargy, a paced rhythm of 60 bpm, and blood
pressure of 91/24mmHg with a MAP of 46. Due to CNS depres-
sion, 3mg of intranasal naloxone was administered. The patient
then received intravenous fluids and was treated with a total of
12mg IV naloxone boluses and an infusion at 2mg/hr. Mental
status subsequently improved, blood pressure increased to 114/
65 and HR remained paced at 60. Laboratory studies were
reported as normal except for a glucose of 416. Venous blood
gas revealed a pH of 7.40 and pCO2 36.4. The patient was admit-
ted to the ICU and naloxone was subsequently weaned over
12 hours.
Discussion: Clonidine and other central alpha agonist medica-
tions are well-known to result in sympatholytic effects including
CNS depression, bradycardia, hypotension and may mimic the
opioid toxidrome. Brimonidine injection has not previously been
reported and this case has similar findings to other central alpha
agonist poisonings. Naloxone has previously shown variable
reversal of CNS depression in central alpha-2 overdose and may
require higher doses. While systemic brimonidine toxicity is rare,
naloxone may be a useful adjunct treatment in severe cases.
Conclusion: Systemic central alpha-2 agonist toxicity resulted
from SQ brimonidine injection, a topical ophthalmic preparation.
High-dose naloxone was useful for reversing CNS depression.

natasha.tobarran@vcuhealth.org
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147. Vasopressor requirements in
antipsychotic overdose, a poison
center observational study

Natasha Tobarrana, Emily Kershnera, Avery
Michienzib, Nathan Charltonb, S. Rutherfoord Rosea,
Albert Besta, Brandon Willsa and Kirk Cumpstona

aVirginia Commonwealth University; bUniversity of Virginia

Background: In addition to antagonizing the D2 receptor, the
antipsychotic class has variable degrees of peripheral alpha
antagonism. Blockade of the peripheral alpha one receptor
causes vasodilation and can lead to hypotension. Initial treatment
of hypotension includes crystalloid boluses, but refractory hypo-
tension may require vasopressors such as norepinephrine or
phenylephrine. The primary aim of this study was to evaluate the
occurrence of hypotension after antipsychotic overdose and char-
acterize vasopressor administration.
Methods: This was a retrospective cohort study conducted by
chart review of electronic records from two regional poison cen-
ters from January 1, 2004 to December 31, 2020. Inclusion criteria
were single acute antipsychotic exposures evaluated in a health
care facility, age >14, and if hypotension or vasopressor was
coded. Exclusion criteria included missing data, minor or no
effect outcomes and polypharmacy overdose. The primary out-
come was hypotension which was defined as systolic blood pres-
sure <90mmHg and/or MAP <65. Analysis was performed using
SAS software.
Results: During this study period, there were 1852 single acute
antipsychotic overdoses. After exclusions there were 392 cases
with moderate or severe outcomes. The mean age was 42 (SD
¼16) and 70% were female. There were 169 cases with hypoten-
sion. There were no deaths and no patients required cardiopul-
monary resuscitation. Hypotensive patients were treated in the
ICU (n¼ 115, 69%), floor (n¼ 24, 14%), or either admitted to
psychiatry or discharged from the ED (n¼ 27, 16%). Of the hypo-
tensive cases, 92% involved atypical antipsychotics, with quetia-
pine being most common (n¼ 128, 76%). Vasopressor therapy
was administered in 16/169 cases (9.9%). In the cases where
vasopressor use was recorded, norepinephrine was used 12
times, dopamine 3 times, and phenylephrine once. One patient
received both norepinephrine and phenylephrine.
Conclusions: Overall, we found that hypotension following single
acute antipsychotic overdose is uncommon and vasopressors are
rarely required. Quetiapine appears to be the most common anti-
psychotic agent associated with hypotension following overdose.

natasha.tobarran@vcuhealth.org

148. Increase in emergency
department visits for overdose and
intoxication during the COVID-19
pandemic

Maria Rudis and Elizabeth Canterbury

Mayo Clinic

Background: Overdose deaths and emergency department (ED)
visits for overdose and mental health concerns have increased
during the COVID-19 pandemic. The purpose of this study is to
describe trends in overdose and intoxication presentations to a
single ED during the fourteen months preceding and following

March 2020, when COVID-19 case activity appeared in the sur-
rounding community.
Methods: This retrospective cohort study setting is the ED in a
large academic quaternary medical center with approximately
80,000 visits annually, of which about 30% of patients are admit-
ted. The electronic medical record was queried for patients with
an ED diagnosis of overdose or poisoning between January 1,
2019 through April 30, 2021. ICD-10 codes for the ED encounter
associated with intentional ingestions among T30 to T50 and F10
to F19 were included. Patients were excluded if age less than 10
years, accidental or unintentional poisoning, or food poisoning.
Encounters from January 1, 2019 through February 29, 2020
were considered “pre-COVID” while encounters from March 1,
2020 to April 30, 2021 were considered “during COVID.” The pri-
mary endpoint was to compare the proportion of ED encounters
for overdose or intoxication during COVID vs pre-COVID.
Secondary endpoints included comparing the proportion of
patients presenting with suicidality (as indicated by ICD-10
codes), death as a result of the index visit, and disposition (dis-
charge vs admit).
Results: Overall, ED visits decreased by 17.8% while visits related
to intoxication or overdose increased by 14.4% (476/74,512 vs
416/90,616, p < 0.00001) during COVID compared to pre-COVID.
This reflects a 39% increase in ED encounters for intoxication or
overdose as a proportion of total ED visits during COVID. Total
pediatric ED visits decreased by 34.8% while the number of pedi-
atric ED visits related to intoxication or overdose increased by
11.3% (89/10,212 vs 80/15,654, p < 0.0004). This reflects a 70.5%
increase in pediatric ED overdose or intoxication encounters, as a
proportion of total pediatric ED visits during COVID. The increase
in all overdoses initially spiked in August 2020, 5 months after
the appearance of COVID-19 in our region. The distribution of
patient demographics remained the same during COVID [age(-
years): 31 þ/- 15.7 vs 32 þ/- 16.7; sex (female): 252 (52.9%) vs
211 (51%); proportion uninsured: 32 (7.7%) vs 33 (7.9%)]. There
was also no change in the overall proportion of patients present-
ing with suicidality [164/476 (34.7%) vs 163/416 (39.7%), p¼NS];
the proportion of patients admitted to hospital from the ED
[327/476 (68.7%) vs 305/416 (73.3%), p¼NS]; nor in the number
of deaths during hospital admission [4/476 (0.84%) vs 7/416
(1.68%), p¼NS].
Conclusions: Although the total number of ED visits decreased
during COVID, the number and proportion of visits related to
intoxication or overdose significantly increased during the pan-
demic. This was particularly notable for pediatric patients. There
were, however, no difference in demographics of overdoses, nor
in the rate of admissions or death. Our data suggest that, in our
population, although the proportion of ingestion cases present-
ing to the ED increased during COVID, the severity of cases may
not have.

rudis.maria@mayo.edu

149. Intentional overdose with
hydroxychloroquine and
diphenhydramine, with corresponding
serial levels of hydroxychloroquine
and serial ECG

Mohamed Jefri and Jeena Jacob

Department of Emergency Medicine, Rutgers New Jersey Medical
School

Background: The cardiotoxic effects of hydroxychloroquine
include cardiac conduction abnormalities such as QRS and QT
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prolongation due to sodium and potassium channel blockade.
We report a case of a 42-year-old male who presented with a
self-harm ingestion of hydroxychloroquine and diphenhydramine
and developed QRS and QT prolongation and had correlating
elevated hydroxychloroquine levels.
Case report: A 42-year-old male with a previous history of post-
traumatic stress disorder and depression not on any medications
presents after ingestion of 30 tablets of hydroxychloroquine
200mg and 10 tablets of diphenhydramine 25mg one hour prior
to arrival to the Emergency Department. On presentation, he was
awake and alert with vital signs: BP: 87/55mmHg, HR: 91 bpm,
RR: 16/minute, and Oxygen saturation 98% on room air. Initial
ECG showed: normal sinus rhythm (NSR):89, QRS:142, and
QTc:592. There was no previous ECG for comparison. He was
given 50 grams of activated charcoal and an intravenous bolus
of 200 meq sodium bicarbonate. Repeat ECG after sodium bicar-
bonate showed NSR 79, QRS 132, and QTc 593. A sodium bicar-
bonate drip was initiated. The patient was then intubated,
administered a bolus of diazepam 2mg/kg, and initiated on an
epinephrine infusion. His blood pressure and heart rate after
treatment was BP 110/81mmHG and HR 90 bpm. Repeat ECG
was NSR 91 QRS 132 QTc 581. Laboratory values were normal
except for potassium ¼2.8mmol/L. The patient was admitted to
the ICU. On hospital day(HD) #1, his bicarbonate drip was discon-
tinued because of his elevated pH level and low potassium. His
blood pressure was maintained above a MAP of 65. On HD #2
repeat ECG showed NSR 83 with QRS 122 and QTc 505. On
HD#3, ECG showed NSR 82 with QRS 120 and QTc 490. He was
extubated on HD#3 and subsequently medically cleared.
Hydroxychloroquine level measured using liquid chromatog-
raphy-tandem mass spectrometry on HD #1 was 7400 ng/ml and
on HD#2 was 4600 ng/ml.
Discussion: Calls regarding hydroxychloroquine have increased
to poison control centers since it has been purported as treat-
ment and prophylaxis for coronavirus disease 2019 (Covid-19)
though studies have not supported its efficacy for this disease.
We report the case of an intentional overdose of hydroxychloro-
quine and diphenhydramine with serial hydroxychloroquine lev-
els and association with widened QRS and QTc on serial ECG.
This is likely due to the synergistic sodium channel blockade of
diphenhydramine and hydroxychloroquine. The increased QRS
and QTc duration was associated with elevated hydroxychloro-
quine levels.
Conclusion: Caution should be used when prescribing hydroxy-
chloroquine given risk of cardiac toxicity in overdose and use
with other drugs that have sodium channel blockade effects.

drjefrim@gmail.com

150. Increasing rates of intentional
poisoning by pharmaceuticals among
children and teens during the COVID-
19 pandemic: a retrospective review
of statewide submissions to the
National Poison Data System

Abbas Zaidia, Zain Hussaina and Sarah Watkinsa,b

aTexas Tech University Health Sciences Center El Paso; bWest
Texas Regional Poison Center

Background: SARS-COV-2 wreaked havoc on the world in 2020,
causing significant death, widespread illness, loss of employment,
forced social isolation, and heightened stress and anxiety among
people of all walks of life. There has been much speculation
regarding the indirect consequences of the lockdown, such as

potentially increased rates of suicide or drug abuse as a result of
a buildup of psychological stress and anxiety. The purpose of
this study was to investigate the trend of intentional pharma-
ceutical drug poisonings using National Poison Data System
(NPDS) data reported to the poison center network in a single
state from 2016 – 2020, particularly to evaluate for a change in
trend from 2019-2020 during the COVID-19 pandemic.
Methods: A retrospective comparative analysis of the number of
cases of intentional pharmaceutical drug poisonings in various
age groups reported to NPDS in our state for each year was con-
ducted, and the rate for each year was calculated using popula-
tion estimates from our state’s Demographic Center to control
for population growth. The inclusion criteria were exposure to a
single or multiple pharmaceutical drugs. Reasons for call were
limited to intentional drug abuse, misuse, or suicide attempt.
Exclusion criteria included any records where the intentionality of
the poisoning was unknown and records where the exact age of
the patient was not documented.
Results: The number of reported cases of intentional pharma-
ceutical drug poisonings reported to NPDS by our state’s poison
center network declined by 4.46% in 2020 as compared to 2019,
reversing a pattern of steady increases of 2.33% on average
annually over the prior 3 years from 2016-2019. All adult age
groups in this study exhibited a similar pattern. However, the
number of annually reported cases of intentional drug poison-
ings in children and teenagers has been increasing every year
including 2020, leading to an increase of 54.8% in children ages
6-12 years, and 20.7% in teenagers ages 13-19 years over this 5-
year period.
Conclusions: There are two important implications from the find-
ings in this study. The first is that the COVID-19 pandemic did
not lead to an increased rate of intentional pharmaceutical drug
exposures in adults; in fact, it appears to have led to a paradox-
ical decrease. There are many potential factors that may have
contributed to this decrease, and one possible explanation is a
significant decrease in the number of hospital visits, conse-
quently leading to comparatively decreased rates of prescription
filling. The second and perhaps more critical discovery from this
project is that even during a pandemic with significantly
decreased hospital visits, the rate of intentional pharmaceutical
drug poisonings among children and teenagers continued to
increase rapidly. This highly concerning pattern needs to be
addressed by future studies, which can hopefully help bring
about impactful changes in healthcare management, legislation,
and public health measures to end this crisis.

srhwtkns@gmail.com

151. Attempted suicide with
concomitant ocular exposure during
COVID: an analysis of statewide data
reported to the National Poison Data
System

Zain Hussaina, Abbas Zaidia, Suma Ganjia and Sarah
Watkinsa,b

aTexas Tech University Health Sciences Center El Paso; bWest
Texas Regional Poison Center

Background: Predictive modeling utilizing the World Bank Open
Data and International Labour Organization press releases dem-
onstrated a foreseeable increase in suicides ranging from 2135 to
9570 per year during the COVID pandemic.1 According to WHO,
each confirmed suicide in any given population is associated
with more than 20 suicide attempts.1 Recent systematic reviews
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regarding the association between suicide rates and international
respiratory outbreaks, such as COVID-19, have resulted in recom-
mendations to increase international mental health awareness.2

Exposure to ocular toxicants can lead to decreases in visual acu-
ity & irreversible blindness, which has been linked to a non-sig-
nificant increase in risk of suicide.3 Our study evaluates cases of
attempted suicide with concomitant ocular exposure during the
pandemic using information reported to the National Poison
Data System (NPDS) by a statewide poison center network.
Methods: This retrospective cohort analysis of data reported to
the National Poison Data System allowed for comparison of cases
of attempted suicide with concomitant ocular toxicant exposure
during the United States COVID pandemic as compared to the
prior 5 years by utilizing de-identified human ocular exposure
calls to the poison center network in a single state. Included
dates during the pandemic ranged from January 1, 2020 to
December 31, 2020. Comparative cases ranged from January 1,
2015 to December 31, 2019, a 5-year time frame.
Results: A total of 41 patients met inclusion criteria during the
COVID pandemic within our state, in contrast to a total of 25
cases in the preceding 5-year time window between 2015 and
2019. There were a total of 3 cases in 2015, 8 cases in 2016, 4
cases in 2017, 4 cases in 2018, and 6 cases in 2019. This repre-
sents a 64% increase in number of cases during COVID as com-
pared to the entirety of the prior 5 years. Demographics during
the pandemic were stratified by those aged 6-12 years (N¼ 3),
13-19 years (N¼ 15), 20-29 years (N¼ 6), 30-39 years (N¼ 5), 40-
49 years (N¼ 4), and 50-59 years (N¼ 7). This represents an
increase in cases in teenagers and adults aged 20-29 years by
66% and 100%, respectively. Most common substances listed as
the culprit for ocular exposure during COVID are ethanol (bever-
age) (N¼ 4), bleaching agents (N¼ 3), lacrimators (capsicum)
(N¼ 3), and gasoline (N¼ 2), amongst others. In both cohorts,
ocular irritation/pain, red eye/conjunctivitis, and drowsiness/leth-
argy were listed as the top 3 clinical symptoms reported to the
NPDS during case evaluation.
Conclusions: The COVID pandemic in 2020 coincided with dras-
tically increased frequency of attempted suicide with concomi-
tant ocular exposure as compared to the prior 5 years. Age
groups with increased susceptibility were teenagers as well as
young adults between the ages of 20-29 years. Ethanol, bleach-
ing agents, lacrimators (capsicum), and gasoline were the top
culprits of ocular exposure during reported cases of attempted
suicide. Accidental eye injury associated with unsuccessful suicide
attempt could lead to lasting morbidity, further decreasing qual-
ity of life for depressed individuals and increasing risk of future
suicide attempts. Thankfully, ocular symptoms were generally
mild in this cohort.

srhwtkns@gmail.com

152. Severe acute metformin
associated lactic acidosis treated with
hemodialysis: a case series of two
pediatric patients

Garret Winkler, Sam Ontiveros, Richard Clark,
Christian Tomaszewski and Alicia Minns

University of California San Diego, Department of Emergency
Medicine, Division of Medical Toxicology

Background: Metformin, a biguanide, is a first-line medication to
treat type 2 diabetes mellitus. An uncommon but serious adverse
effect of therapeutic administration is lactic acidosis due to bio-
accumulation, typically in the setting of renal insufficiency. Acute
overdose has rarely been reported to cause a lactic acidosis in

otherwise health patients. We report two pediatric cases of mas-
sive metformin overdoses that developed severe lactic acidosis
and improved with intermittent hemodialysis (IHD): one resulted
in a multiorgan system failure and death.
Case series: Case 1: A 16-year-old male with a history of schizo-
phrenia presented to a community hospital following a suicidal
ingestion of approximately 20g of metformin and a bottle of
vodka. On presentation, the patient was obtunded and devel-
oped a PEA cardiac arrest. Post-ROSC labs showed pH 6.8, lactate
19mmol/L, ethanol 71mg/dL, and creatinine 2.2mg/dL. A bicar-
bonate infusion was started, and the patient was transferred to a
regional pediatric hospital for dialysis. On presentation to the
pediatric hospital vitals were heart rate 123 bpm and blood pres-
sure 98/43mmHg on norepinephrine, epinephrine, and vasopres-
sin. Repeat labs were pH 6.71, Lactate 28mmol/L, INR 1.69,
Metformin 470mcg/ml. Intermittent HD was started and pH
improved to 7.0. After 4 hours of IHD the patient was transi-
tioned to continuous renal replacement therapy (CRRT). Blood
pressure worsened despite increasing vasopressor support and
the patient sustained a PEA arrest. The patient was placed on 4
vessel ECMO. Subsequent lactate was 29.5mmol/L and pH 6.3-
6.5. The patient developed DIC, multiorgan failure, and subse-
quently expired.
Case 2: A 16-year-old male with a history of depression pre-
sented to a community hospital following a suicidal ingestion of
two handfuls of 1000mg metformin tablets. He presented with
abdominal pain and myalgias but subsequently became somno-
lent. Initial lactate was 4.2mmol/L and increased to 17mmol/L
prior to transfer to a regional pediatric hospital. On presentation
to the pediatric hospital initial labs were pH 6.86, Lactate
19.7mmol/L, WBC 42.6 TH/uL, potassium 5.8mmol/L, bicarbonate
<5mmol/L, creatinine 2.12mg/dL. Within an hour lactate wors-
ened to 26.6mmol/L. The patient was started on IHD for 6 hours
with improved lactic acidosis. He was transitioned to CRRT for
two days with clearance of the lactic acidosis after one day. The
patient has since fully recovered. Serial metformin levels are
pending.
Discussion: Metformin is generally considered a safe medication
even in mild overdose; however, in massive overdose it can
cause a severe lactic acidosis with hemodynamic instability and
multiorgan system failure. The first patient initially improved with
IHD but subsequently decompensated after transition to CRRT
likely secondary to decreased metformin clearance and worsen-
ing acidosis. The second patient, treated at the same tertiary
pediatric hospital, likely benefited from a longer IHD and plan for
additional IDH if he decompensated on CRRT.
Conclusion: Acute, large metformin ingestions can lead to a
severe lactic acidosis and multiorgan system failure. Clinicians
should consider that patients may quickly decompensate and
may require a longer IHD for metformin and lactic acidosis clear-
ance.

gwink3@gmail.com

153. Barriers to obtaining quantitative
serum concentrations of toxic alcohols
for clinical decision-making

Westin Huntbach

University of Utah College of Pharmacy

Background: Toxic alcohols such as ethylene glycol and metha-
nol can cause profound metabolic acidosis, permanent end
organ injury, and death. Definitive toxic alcohol testing is unavail-
able in many areas and makes clinical decision making difficult
or leads to unnecessary hospitalization in treatment. For instance,
toxic alcohol testing is available from a single laboratory in the
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state where this study was performed. We reviewed poison cen-
ter data to investigate potential barriers to obtaining quantitative
toxic alcohol results early enough to prevent unnecessary
treatment.
Methods: Records from a poison center serving a single state
were used from December 2016 to December 2019. Toxicall
records were identified by searching for cases that received the
antidote fomepizole. The hospital system, time of day, reason for
exposure, suspected toxic alcohol, age, gender, and the proximity
of the healthcare facility to a testing facility were hypothesized
to be possible factors contributing to delays in obtaining toxic
alcohol results. Timestamped notes entered by specialists in poi-
son information in cases of suspected toxic alcohol exposures
were reviewed to determine the timeline regarding toxic alcohol
test ordering, results, and fomepizole administration. Outcomes
considered included 1) whether or not results were available in
time to inform need for a 2nd dose of fomepizole (e.g. within
12hours of initial dose) and 2) length of time from lab ordering
to when results were obtained (outcomes were analyzed via chi-
square and single factor ANOVA; respectively).
Results: Of the 125 cases identified, 96 cases were included in
the analysis. Cases with incomplete data regarding outcomes or
factors measured were excluded from analysis (n¼ 29). In 15 of
the 96 cases analyzed, results were not yet available 12hours
after the initial fomepizole dose. Median age was 36 years old
(range 1-82). Ethylene glycol and methanol comprised the major-
ity of the suspected toxic alcohols for which testing was ordered
(n¼ 66). Suspected suicide was the primary reason for exposure
(n¼ 61). Mean, median, and range for driving time from refer-
ence lab were 50.7minutes, 33minutes, and 6 to 296minutes,
respectively. Only proximity to testing by Chi-squared was
significant.
Conclusion: All factors measured failed to demonstrate statistic-
ally significant results. However, proximity to a testing facility
(p¼ 0.058) approached statistical significance. These results indi-
cate that delays in testing are likely multifactorial and case spe-
cific. This study was limited by the ability to include cases,
typically initiating in rural areas, where fomepizole was not avail-
able or test ordering was never attempted, despite presentations
of suspected toxic alcohol ingestion. Additionally, reliance on
time-stamped case notes from poison center staff introduced
subjectivity to the measured outcomes. Limited availability of
toxic alcohol testing continues to complicate management of
suspected toxic alcohol exposures.

westin.huntbach@pharm.utah.edu

154. Synthetic angiotensin II
administration in the successful
management of severe refractory
vasoplegic shock due to lamotrigine
and quetiapine overdose

Andrea Carlsona and Lauren Stambolicb

aAdvocate Christ Medical Center, Advocate Children’s Hospital;
bAdvocate Christ Medical Center

Background: Published experience of synthetic Angiotensin II
use in patients with vasoplegic shock due to overdose is limited
to a few case reports of toxicity involving ACE inhibitors, cloza-
pine, and tricyclic antidepressants. We report a case of lamotri-
gine and quetiapine overdose complicated by refractory
vasoplegic shock that improved following the addition of a syn-
thetic Angiotensin II infusion.

Case report: A 57 year old male presented to the emergency
department unresponsive, tachycardic and hypotensive (initial
blood pressure 65/38mmHg) after being found with empty bot-
tles of quetiapine and lamotrigine. Prehospital naloxone was
administered due to the presence of miosis, without improve-
ment. The patient required endotracheal intubation for profound
coma. Laboratory analysis revealed lamotrigine serum concentra-
tion in the toxic range at 17.8ug/mL (2.5-15ug/mL). Additional
laboratory findings included elevated serum lactate of 6.2mmol/L
(0-2mmol/L), subtherapeutic lithium concentration of 0.3mmol/L
(0.6-1.2mmol/L), and a nontoxic salicylate concentration of
3.4mg/dL (<30mg/dL) . Acetaminophen, ethanol, methanol and
ethylene glycol were not detected. Qualitative toxicology screen
was positive for cannabinoids, and negative for amphetamines,
benzodiazepines, barbiturates, cocaine, opiates, and phencyclid-
ine. Despite fluid resuscitation with 5 liters of crystalloid, and
maximal infusions of epinephrine, norepinephrine, phenylephrine
and vasopressin, profound hypotension persisted. Bedside echo-
cardiogram revealed hyperdynamic cardiac activity, normal right
ventricular size, a distended inferior vena cava with minimal
respiratory variation, and no pericardial effusion. The patient was
given 125 units of regular insulin with dextrose supplementation,
as well as a total of 350mL of 20% intralipid as rescue therapy.
Neither intervention resulted in any hemodynamic improvement.
An infusion of Angiotensin II (20ng/kg/min) was instituted.
Within 15minutes, blood pressure improved from 80/44mmHg
to 106/49mmHg, and at 30minutes the blood pressure was 131/
54mmHg. Within six hours, both epinephrine and phenylephrine
were discontinued. Angiotensin II and vasopressin were weaned
and discontinued over the next 7 hours, followed by norepineph-
rine. The patient recovered fully from his overdose, and was dis-
charged 8 days after admission with no deficits. He confirmed
ingestion of lamotrigine and quetiapine with suicidal intent; and
denied any other ingestions.
Discussion: Angiotensin II (GiaprezaTM; La Jolla Pharmaceuticals,
San Diego, CA) is a synthetic vasoconstrictor peptide identical to
human hormone angiotensin II. This pharmaceutical was
approved by the FDA in 2017 for treatment of hypotension
resulting from septic shock. Angiotensin II directly stimulates G-
protein-coupled angiotensin type-1 receptors in the peripheral
vasculature, resulting in contraction of vascular smooth muscle
cells via myosin phosphorylation. The net result is an increase in
systemic blood pressure that is independent of any adrenergic or
vasopressin receptor activity. Case reports of response in the set-
ting of drug overdose suggest possible benefit from its use
when other therapies such as catecholamines and vasopressin
are proving ineffective.
Conclusion: In this patient with severe refractory vasoplegic
shock from lamotrigine and quetiapine overdose, administration
of synthetic Angiotensin-2 was associated with improvement in
blood pressure. Further evaluation to determine if synthetic
Angiotensin II may represent a therapeutic option for refractory
hypotension in the setting of drug overdose is warranted.

acarlsonmd@comcast.net

155. Intentional use of hemodialysis
to remove baclofen in overdose

Leah Patulloa, Matt Stantonb,c,d, Vineet Veitlae, Susan
Spauldingd and David Gummind,f

aMedical College of Wisconsin Department of Emergency
Medicine; bFroedtert and the Medical College of Wisconsin;
cMedical College of Wisconsin School of Pharmacy; dWisconsin
Poison Center; eMedical College of Wisconsin, Department of
Medicine, Division of Nephrology; fMedical College of Wisconsin,
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Department of Emergency Medicine, Division of Medical
Toxicology

Background: Severe baclofen overdose results in neurologic and
respiratory depression, coma, and death. Baclofen may also
mimic brain death due to loss of brain stem reflexes. The utility
of intermittent hemodialysis (iHD) in baclofen overdose has been
proposed, but no definitive guidance is available. We present a
case of intentional use of iHD to decrease baclofen concentra-
tions in overdose.
Case report: A 58-year-old female had a witnessed overdose of
an unknown amount of hydroxyzine and baclofen at approxi-
mately 11:28 AM. She became unresponsive and was brought
into an ED while undergoing assisted ventilation. Upon arrival to
the ED, she was noted to have GCS 3 with agonal respirations
and fixed, dilated pupils. Seizure-like activity was noted with
intermittent vomiting, and she was endotracheally intubated.
Decontamination was not performed. An EKG revealed normal
sinus rhythm with a RBBB and QRS of 158ms. Initial treatments
included lorazepam, magnesium, levetiracetam, and propofol. A
sodium bicarbonate bolus was given, and an infusion was started
for continued prolonged QRSD. A CT of the head revealed no
abnormalities. She was transferred to a tertiary care center ICU.
On hospital day two, MRI of the brain was performed which was
unremarkable for acute pathology. Levetiracetam was changed
to fosphenytoin. Continuous EEG was initiated which revealed
burst-suppression and generalized periodic epileptiform dis-
charges. On hospital day 3, she had anisocoria with a fixed pupil
on the right and small, sluggishly reactive pupil on the left, nega-
tive dolls-eye reflex, and areflexia. Neurology recommended
holding sedation for 24 hours for more accurate neurologic
exam. On hospital day 4, pupil exam remained unchanged, and
she had no cough, corneal, or gag reflexes. MRI was repeated
without any change. On hospital day 5, she was noted to have
intact corneal reflexes and sluggish pupils, and EEG appeared
“less suppressed,” but with continued epileptiform discharges.
Nephrology was consulted and performed intermittent hemodi-
alysis (iHD) for four hours on hospital day 6. Pre- and post-iHD
serum concentrations were 85ng/mL and 43ng/mL, respectively,
(reference 100-400 ng/mL) quantified via LC/MS/MS. Another iHD
session was performed on hospital day 8. Her mental status and
exam continued to improve until she was ultimately extubated
on hospital day 10. She remained hospitalized due to ongoing
PT/OT needs and required long-term care.
Discussion: Although the management of baclofen toxicity is pri-
marily supportive, the use of iHD for reducing baclofen concen-
trations has been reported with favorable outcomes in those
patients with renal insufficiency. Our patient had normal renal
function when iHD commenced and improvement in her neuro-
logic function following the first iHD session. Interestingly, her
mental status was depressed, while serum concentrations were
below the reference range before iHD.
Conclusion: In the case of severe baclofen overdose mimicking
brain death, iHD decreased serum baclofen concentrations with
improvement in neurologic function. Hemodialysis may be con-
sidered to shorten the duration of coma. Further study is needed
to determine utility of iHD for baclofen overdose in patients with
normal renal function.

mastanton@mcw.edu

156. Desvenlafaxine-associated
cardiomyopathy with left ventricular
failure after massive overdose

Katie Hawka, Shohei Ikomab, Allison Chamblissb and
Fiona Garlich Hornerb

aLACþUSC Medical Center; bDepartment of Pathology, Keck
School of Medicine, University of Southern California

Background: Desvenlafaxine (o-desmethylvenlafaxine) is the
active metabolite of venlafaxine, a bicyclic antidepressant that
inhibits neuronal reuptake of serotonin and norepinephrine.
Venlafaxine in overdose is known to cause seizure, serotonin tox-
icity, sympathomimetic cardiovascular effects, and prolongation
of QRS and QT intervals. Hypotension and acute cardiomyopathy
with reduced ejection fraction (EF) are reported in severely pois-
oned patients. Experience with desvenlafaxine is limited, and
largely extrapolated from venlafaxine. We report a case of status
epilepticus, hypotension, QT prolongation, and cardiomyopathy
in a patient with a polypharmacy antidepressant overdose that
included a large number of desvenlafaxine tablets, along with
fluoxetine, trazodone, and diazepam, with confirmatory serum
concentrations.
Case report: A 28-year-old female with a history of depression,
anxiety, post-traumatic stress disorder, and daily cannabis use
presented to the Emergency Department by ambulance after
ingesting approximately 76 tablets of desvenlafaxine ER 100mg
in a suicide attempt, along with unknown and reportedly lesser
amounts of fluoxetine, trazodone, and diazepam. On arrival she
was obtunded with a flaccid neuromuscular exam. Initial vital
signs were heart rate 94/min, respiratory rate 12/min, blood pres-
sure 99/62mmHg, temperature 36.2C, and oxygen saturation
98% on room air. ECG showed normal sinus rhythm with QRS
90ms and QTc 522ms. Her blood pressure declined and three
hours after presentation she had a generalized tonic-clonic seiz-
ure, followed by status epilepticus lasting 20minutes. She was
intubated and started on vasopressors for worsening hypoten-
sion, ultimately requiring three pressors. Echocardiogram on hos-
pital day (HD) 1 showed severe diffuse hypokinesis with an EF of
28%. A Swan-Ganz catheter demonstrated findings consistent
with both left ventricular (LV) failure (elevated pulmonary artery
wedge pressure) and vasodilation (low systemic vascular resist-
ance). Pressor requirements declined and LV function slowly
improved, with EF of 35% on HD2 and 50-55% on HD 4. QT pro-
longation resolved on HD 4; QRS remained <100 msec on all
ECGs. Her hospital course was complicated by aspiration pneu-
monia, and she was discharged to home on HD 13. Serum des-
venlafaxine concentration returned at 7600 ng/mL, with serum
fluoxetine and tramadol concentrations both >1,000 ng/mL on
an antidepressant panel.
Discussion: Little has been reported about desvenlafaxine in
overdose, though it is proposed to have less toxicity than its par-
ent compound venlafaxine. Venlafaxine is associated with acute
cardiotoxicity, decreased LV function, and cardiogenic shock in
large overdoses, sometimes in the absence of significant conduc-
tion delay. In this case of a polypharmacy overdose that included
a large amount of desvenlafaxine, hypotension and status epilep-
ticus preceded LV failure with markedly depressed EF, consistent
with acute drug-induced cardiomyopathy. She was never tachy-
cardic and her QRS remained consistently below 100, indicating
cardiotoxicity in the absence of conduction abnormalities.
Fluoxetine and trazodone likely contributed to her clinical pic-
ture, especially vasodilation, however neither drug is strongly
associated with seizure or cardiotoxicity.
Conclusions: In this case of a mixed antidepressant overdose
with confirmatory blood levels, desvenlafaxine is associated with
acute cardiotoxicity and LV failure in the absence of tachycardia
or conduction abnormalities.

fionagarlich@gmail.com
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157. The tears of discontent: protest-
related lacrimator clinical effects

Charisse Pizarro-Osilla

Oregon Poison Center

Background: While most of the protests in 2020 were peaceful,
some demonstrations escalated into riots. For crowd control, law
enforcement used aerosolized lacrimators such as capsaicin and
tear gas which is made of chloroacetophenone or ortho-chloro-
benzylidene malononitrile. These chemical agents intensely irri-
tate the skin and mucous membranes, which temporarily
incapacitate the individual. The purpose of this report is to deter-
mine the number of lacrimator-related human exposures that
occurred during the time of peak protests in 2020 and to
describe their clinical effects.
Method: We reviewed all human exposures to lacrimators in a
single Poison Center. Inclusion criteria were human cases with
the National Poison Data System (NPDS) generic code consistent
with lacrimators between May 1, 2020 and September 30, 2020.
Only the “related” clinical effects were included; “unknown” and
“not related” were excluded. Charts were deemed “protest-
related” if the chart text supported exposure at a protest.
Results: There were 91 cases of human exposure to lacrimators
in the 5-month study period and 18 (19.8%) were protest-related.
Four cases were excluded (3 “not related” clinical effects, 1
“unknown if related”), leaving 14 cases of protest-related expo-
sures. Of the 14 patients, 9 (64%) experienced clinical effects
from tear gas; 5 (36%) from capsaicin.
Of the 9 people exposed to tear gas, their clinical effects
included dermal erythema/flushed (5/9), ocular irritation (5/9),
throat irritation (4/9), dyspnea (4/9), dermal irritation/pain (3/9),
cough choke (3/9), hives/welts (2/9), pruritus (2/9), rash (2/9),
confusion (2/9), headache (2/9), blurred vision (2/9), dermal
edema (1/9), dermal other-flaky (1/9), dizziness/vertigo (1/9),
neurological other-foggy thought processes (1/9), lacrimation (1/
9), and red eye/conjunctivitis (1/9).
Of the 5 individuals exposed to capsaicin, their clinical effects
were dermal irritation/pain (3/5), dermal erythema/flushed (1/5)
and ocular irritation/pain (1/5).
Discussion: The clinical effects manifested were consistent with
lacrimator exposures. Evidence from this limited review shows
that tear gas causes more clinical effects than capsaicin. A more
extensive history would provide deeper insight and analysis. For
future analyses of lacrimator exposures, it may be helpful to
assess whether the individuals have a history of asthma or any
other respiratory problems and sensitivity or allergy to the chem-
icals involved. We need to find out if they wore eyeglasses or
any eye-protective gear during the protest. Since the demonstra-
tions occurred during the COVID-19 pandemic season, did the
participants wear masks? Did wearing masks impact the percent-
age of the respiratory-related clinical effects? Could the rate have
been higher if the protests occurred during a non-pandemic
period?
Conclusion: We found that protest-related human exposures to
lacrimators were frequent and caused mucous membrane and
eye irritation. Rarely, tear gas and capsaicin exposures are associ-
ated with systemic effects.

pizarroo@ohsu.edu

158. Successful ECMO treatment of
amlodipine and losartan overdose
with prolonged hypotension resistant
to vasopressors, methylene blue,
angiotensin II and high dose insulin

Jason Chu, Bill Zhang and Devjani Das

Columbia University Medical Center

Background: Calcium channel blocker (CCB) ingestions can be
very challenging to manage but dihydropyridine overdoses are
relatively benign compared to the other CCB classes. Angiotensin
receptor blocker (ARB) overdoses alone rarely result in hypoten-
sion. However, a combination of the two medications in over-
dose can result in severe hypotension.
Case report: A 63 year old man presented to the ED with head-
ache and dizziness 3 hours after ingesting 20-30 pills each of
amlodipine 10mg and losartan 100mg. His blood pressure (BP)
and heart rate (HR) were normal on arrival, but his BP deterio-
rated to 51/30. He was given activated charcoal, 2 liters of lac-
tated ringers, glucagon, and calcium gluconate. He was started
on a norepinephrine infusion, and high dose insulin bolus (1
unit/kg) and infusion (1 unit/kg/hr) with transient improvement
of his hemodynamics. Although his mentation remained normal,
his BP decreased to the 60’s/40’s. Norepinephrine was increased
to 40mcg/min and insulin up to 10 units/kg/hr. Additional medi-
cations added included: dopamine 20mcg/kg/min, epinephrine
30mcg/min, vasopressin 2.4 units/hr, methylene blue 1mg/kg
bolus, angiotensin II 80 ng/kg/min. His lactate increased from
4mmol/L initially to 9mmol/L after 10hours. He developed oli-
guric acute kidney injury and was started on continuous renal
replacement therapy. The next day, echocardiography showed
newly reduced left ventricular ejection fraction (EF 30%). Given
the persistent shock with multiple end organ injuries, he was
intubated and cannulated for venoarterial extracorporeal mem-
brane oxygenation (VA ECMO) and an intra-aortic balloon pump
(IABP). His EF improved to 55-60% on hospital day (HD) 5, and
he taken off ECMO on HD 8. The vasopressors and IABP were dis-
continued on HD 12, and he was eventually discharged to a
rehabilitation facility.
Discussion: Amlodipine has predominantly vasodilatory effects
through its CCB activity and nitric oxide production. ARB binding
to AT1 receptors inhibits vasoconstriction and endogenous sym-
pathetic activity as well as blunting exogenous vasopressors.
Conclusion: The combination of dihydropyridine and ARB inges-
tions may result in severe hypotension resistant to multiple med-
ical therapies including vasopressors, methylene blue,
angiotensin II, and high dose insulin therapy. ECMO should be
considered early in treatment.

jasonchu99@gmail.com

159. Massive ibuprofen overdose
leading to shock, metabolic acidosis,
multiorgan failure and coagulopathy

Jorge Castaneda, Ann Cordray and Jerry Snow

Banner University Medical Center-Phoenix

Background: Ibuprofen, 2-(4-isobutylphenyl) propionic acid, is a
nonsteroid drug with anti-inflammatory, antipyretic and analgesic
properties. We present a case of massive ibuprofen ingestion in a
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patient with impaired metabolism resulting in profound shock
and multiorgan failure.
Case report: 29 years old male with a history of a prior suicidal
attempt presented to OSH after being found down at around
20:00hrs with an empty bottle of ibuprofen 800mg at his side.
Per family, the patient went out partying, took molly and then
returned home and passed out. He was in a bath tube at time
ofEMS arrival. He received Naloxone 6mg without improvement
on his mentation. In the emergency department he was coma-
tose and hypotensive with low dose Norepinephrine require-
ment. He was subsequently intubated and decided to transfer to
our facility for higher level of care. His initial set of labs were
remarkable for leukocytosis 19 K, GAP metabolic acidosis with ph
7.14, pCO2 33. ASA, APAP and EtOH were undetectable. His
Lactic acid was 12.8 and CK 322. His total Bilirubin was 0.2 with
AST 79 and ALT 75. CT head without acute abnormalities.
Normal COHb level. GC/MS positive for amphetamines. His hemo-
dynamics deteriorates rapidly requiring 3 vasoactive medications
at maximal dose (Norepinephrine, Phenylephrine and
Vasopressin). His 2D echocardiogram was unremarkable. He was
also started on broad spectrum antibiotics and steroids for
shock.BCx were negative. Over the following days he developed
worsening coagulopathy, renal failure and liver function test that
peak at day 3. His 12hours Ibuprofen levels were 320mcg/ml
(upper limit 30mcg/ml), 16 hour level was 350mcg/ml and
31hour level post ingestion was 170mcg/ml. His inopressors
started down-titrating by day 2 of hospitalization and he was
completely off vasoactive medications by day 3.
Pharmacogenetic report was performed that showed a CYP 2C9
�1/�3, intermediate metabolizer consistent with moderate defi-
ciency in CYP2C9 enzyme activity. He was discharged home by
day 9 of hospitalization
Discussion: Ibuprofen mediates its therapeutic effects by revers-
ible binding of cyclooxygenase (COX) receptors (COX1 and COX2
isoforms) on prostaglandin synthesis, preventing the conversion
of arachidonic acid to various prostaglandins. The vast majority
of ibuprofen overdose remains asymptomatic however occasion-
ally massive ingestion may lead into coma, shock, acidosis, renal
failure and rarely death. Our patient developed profound shock
with AKI, hepatotoxicity and coagulopathy that improved with
supportive therapy. His ibuprofen level peaked at least 16hours
post ingestion and his pharmacogenomic studies were compat-
ible with intermediate metabolizer for CYP 2C9 that implies an
impaired metabolism of the parent compound that possible play
a role on his clinical presentation.
Conclusion: Acute ibuprofen overdose results in a wide range of
clinical effects, most of which are minor in severity however mas-
sive ingestion in intermediate or slow metabolizers may lead to
profound shock, acidosis and multiorgan failure.

jorge.castanedaglenny@bannerhealth.com

160. ST elevation and rapid onset
rhabdomyolysis after suicidal
ingestion with hydrochloric acid

Jorge Castanedaa, Codee Champneyb and Kimberlie
Graemea

aBanner University Medical Center-Phoenix; bCreighton University
School of Medicine/ Maricopa Emergency Medicine

Background: Suicidal ingestion of high concentration hydro-
chloric (muriatic) acid is rare but a life-threatening event. We
report a fatal case of initially stable patient who develop rapid
multiorgan failure including potential myocarditis with ST

elevation and rhabdomyolysis after a suicidal ingestion of hydro-
chloric acid (HCl).
Case report: 40 years old male patient with no prior medical his-
tory was brought to emergency room after being found in the
aisle of a hardware store drinking muriatic acid (hydrochloric acid
14.5%) for pools. He drank approximately 1 glass full. Patient
denies taking any other medications to hurt himself. On
Admission, he was complaining of mouth pain with excessive
drooling and vomiting. Initial vitals showed BP 150/90mmHg, HR
70, O2 sat between 91 %, Temp 98 , RR 24. Endotracheal intub-
ation was performed for airway protection. Gross hematuria was
noticed after Foley catheter insertion. Initial set of labs were
remarkable for normal WBC count, thrombocytopenia 113 K, GAP
metabolic acidosis (17) with normal chloride of 101mg/dl and
Lactic acid of 2.1. His serum creatinine was 1. His CK was ele-
vated at 13,275. His LFT showed elevated total Bilirubin 2.4, AST
1137 and ALT 421. His hsTrop was normal at 27. PT was 12.7.
Emergent EGD was performed in the ED showing a significant
diffuse esophageal necrosis. CT Chest, abdomen and pelvis
showed fluid distended esophagus and faint ground glass opac-
ities in the right upper lobe, no extraluminal gas was evidenced.
His ECG showed ST elevation in inferior leads (II, II, aVF). Over
the subsequent 6 hours, his clinical status deteriorated develop-
ing shock with requirement of 4 inopressors. His hsTrop
increased to 3,524. His ph was 7.0 and pCO2 38, worsening
leukocytosis to 15 K, LFT (T bili 10) and renal function (sCr
2.6mg/dl). His urine GC/MS showed methamphetamines. He
finally developed 2 episodes of cardiac arrest (PEA) and died
9 hours post ingestion and 8hours post admission.
Discussion: HCl is highly corrosive and generally causes coagula-
tion necrosis which could lead to GI perforation. Intentional
ingestion of HCl in the setting of clinical symptoms and meta-
bolic abnormalities requires a rapid endoscopic evaluation to
determine early prognostication. Few cases of ST elevation pre-
dominantly in inferior leads after a severe mucosal damage or
perforation with HCl ingestion have been reported. The intimate
contact between gastric fundus and the inferolateral wall of the
heart points toward an acute caustic myocarditis induced by dir-
ect contact between necrotic upper gastrointestinal tract and
pericardium. Rapid onset rhabdomyolysis on presentation was
probably multifactorial given the severe inflammatory state but a
direct injury to the diaphragm could not be completely rule out.
Conclusion: Based on literature review of suicidal attempt with
hydrochloric acid, prognosis appears to be dismal in patients
with systemic complications (severe metabolic acidosis, hepato-
toxicity, DIC or ST elevation) in the setting of advanced Zargar
Endoscopic grading classification (3 or more).ST elevation in
inferior leads may imply a caustic myocarditis by contiguity.

jorge.castanedaglenny@bannerhealth.com

161. Mother of all MAMAs:
multidisciplinary care resulting in
survival of patient with record-
breaking metformin level

Carin Malleya, Praveen Ratanasrimethab, Rachael
Westovera, Matthew Scanlona, Andrew Miccichea,
Joshua Shulmana and Joseph Yantaa

aUniversity of Pittsburgh Medical Center, Division of Medical
Toxicology; bUniversity of Pittsburgh Medical Center, Division of
Renal-Electrolyte

Background: Metformin is a biguanide oral anti-hyperglycemic
agent that is renally eliminated. Accumulation of metformin,
either due to excess ingestion or decreased elimination can
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cause metformin-associated metabolic acidosis (MAMA). MAMA is
defined as pH <7.35 with lactate >5mmol/L in the setting of
metformin exposure. Metformin levels can confirm the diagnosis,
although results are typically not available within a clinically-rele-
vant timeframe. A therapeutic metformin level is 1-2mcg/mL,
while >5mcg/mL is consistent with MAMA.
Case report: A 32-year-old female with past medical history of
type 2 diabetes, anxiety, and depression presented to a commu-
nity hospital 1 hour after intentional ingestion of approximately
90g of metformin, and 60 tablets of acetaminophen- diphen-
hydramine 500mg-25mg tablets. Her laboratory studies
90minutes post ingestion showed an acetaminophen level of
240, a lactate of 11mMol/L, bicarbonate of 9.4, creatinine of
0.9mg/dL and venous pH of 7.2. Initial EKG showed sinus tachy-
cardia with a rate of 116 with a QRS of 90 msec and QTc of 530.
She developed altered mental status requiring endotracheal
intubation 2 hours after presentation. She was started on N-ace-
tylcysteine and transferred to tertiary care facility for toxicology
evaluation.
Patient arrived at the tertiary care center approximately 5.5 hours
post ingestion. Her labs showed an arterial pH of 6.86, lactate of
23mMol/L, acetaminophen level of 275, bicarbonate of 9, and
creatinine of 1.5mg/dL. A metformin level was sent. The diagno-
sis of MAMA was made based on her pH, lactate, and metformin
exposure. A temporary hemodialysis catheter was placed in the
emergency depart and nephrology started patient on hemodialy-
sis (HD) with 25 rex dialyzer and high bicarbonate bath of 30
meq/L. Hemodialysis was started approximately 8 hours post
ingestion and was continued for a total of 47hours and
45minutes, until patient’s lactate was 3mmol/L.
Patient eventually recovered and was discharged to inpatient
psychiatric care. Her initial metformin level eventually resulted at
470mcg/mL and her post HD metformin level was 8.5mcg/mL.
Discussion: This case illustrates the successful treatment of a
patient with the highest-ever recorded non-fatal metformin level.
A multidisciplinary approach was required given the significant
potential for complications. Major concerns included the patient’s
altered mental status requiring a secured airway and mechanical
ventilation, precarious acid-base status, need for prolonged HD
for adequate clearance, and the need to aggressively manage
electrolytes to safely allow for a close to 12x longer than typical
run of hemodialysis. In addition to the primary team of medical
toxicologists coordinating and directing care, nephrology man-
aged an exceptionally long hemodialysis treatment with multiple
electrolyte supplementations and dialysate bath adjustments.
Meanwhile critical care medicine contributed with corresponding
specific adjustments to hemodynamic support, sedation, and
ventilator settings.
Conclusions: This case demonstrates the importance of a coordi-
nated multidisciplinary approach to draw on different specialists’
areas of expertise in extreme or unprecedented cases.
Additionally, this case proved the safety and efficacy of pro-
longed hemodialysis treatment of close to 48hours.

malleyck@upmc.edu

162. Dexmedetomidine for
sympathomimetic toxicity due to
venlafaxine overdose

Carin Malleya, Alexander Clarkb, Rachael Westovera,
Matthew Scanlona, Andrew Miccichea and Joseph
Yantaa

aUniversity of Pittsburgh Medical Center, Division of Medical
Toxicology; bUniversity of Pittsburgh School of Medicine

Background: Venlafaxine overdose has been noted to have
higher rates of morbidity and mortality as compared to other
antidepressants due to its cardiac toxicity and sympathomimetic
effects. Dexmedetomidine is an alpha-2 adrenergic agonist and
results in sympatholysis.
Case report: This is a single patient case report. A 19-year-old
nonbinary individual presented to the emergency department
after an ingestion of approximately 3,000mg of XR venlafaxine.
The patient developed gradually worsening tachycardia with a
HR of 150 bpm, diaphoresis, slurred speech, mydriasis and nys-
tagmus without extremity rigidity or clonus. EKG showed sinus
tachycardia with a rate of 147, QRS of 88ms and QTC of 402ms.
They were given 50mg of IV diazepam with resulting sedation
but minimal improvement in heart rate of diaphoresis.
They were moved to the ICU and dexmedetomidine infusion was
initiated by toxicology service for direct sympatholysis. The dex-
medetomidine infusion was titrated up to a maximum dose of
0.8mcg/kg/min and resulted in improvement in HR to 112 bpm
and resolution of diaphoresis. This was titrated off over 12hours
and the patient’s toxicity resolved. Though venlafaxine is known
to cause sodium channel blockade, no evidence of QRS pro-
longation was noted in this patient.
Discussion: While benzodiazapines remain the cornerstone of
treatment of sympathomimetic overdoses, alternative and
adjunctive agents can be helpful components of mangement. In
this case specifically, the patient was adequately sedated after
benzodiazapine administration but remained severely tachycar-
dic. Use of low-dose Dexmedetomidine allowed for successful
treatment of the tachycardia associated with sympathomimetic
excess without resulting in increased sedation or respiratory
depression.
Conclusion: Dexmedetomidine infusion can lead to rapid
improvement in sympathomimetic symptoms secondary to venla-
faxine overdose and may be considered as an adjunctive therapy
for symptomatic venlafaxine ingestion that is refractory to benzo-
diazepine administration.

malleyck@upmc.edu

163. Comparing clinical features of
benzodiazepine overdoses: a review
of the Toxicology Investigators
Consortium registry

Nicholas Dodsona, Edric Wonga and Tony
Rianprakaisangb, On behalf of the Toxicology
Investigators Consortium (ToxIC)
aDepartment of Pharmacy, The University of Kansas Health
System; bDepartment of Emergency Medicine, University of Kansas
Medical Center

Background: Benzodiazepines are sedative-hypnotic medications
that are commonly encountered by medical toxicologists. They
elicit their effects through activity at the benzodiazepine receptor
and are typically amenable to competitive reversal through
administration of flumazenil. There are very few studies compar-
ing clinical characteristics of toxicity between different agents
within the benzodiazepine class. The objective of this study is to
compare the frequencies of adverse effects and use of treat-
ments following ingestion of various benzodiazepines.
Methods: This is a retrospective review of all available single-
substance benzodiazepine ingestions entered into the Toxicology
Investigators Consortium Registry from January 2010 through
December 2020. Frequencies are reported as percentages and
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statistical significance was determined using the Chi-Square or
Fisher’s exact test, where appropriate.
Results: From the available registry data, there were 887 single-
substance benzodiazepine ingestions. Of those 887 cases, the
most commonly ingested benzodiazepines were alprazolam
(n¼ 303, 34.2%), clonazepam (n¼ 281, 31.7%), and lorazepam
(n¼ 148, 16.7%). All other benzodiazepines were considered
together as “other” (n¼ 155, 17.5%). Alprazolam ingestions were
associated with significantly higher rates of central nervous sys-
tem (CNS) depression than other benzodiazepine ingestions
(71.9% vs 59.1%, p < 0.001). Patients with lorazepam ingestions
were treated significantly more often with flumazenil than other
ingestions (18.2% vs 10.2%, p < 0.01). Those who received
“other” benzodiazepines were associated with lower rates of CNS
depression (54.8% vs 65.3%, p < 0.05) but higher rates of intub-
ation (12.3% vs 6.8%, p < 0.05).
Discussion: Benzodiazepine ingestion can result in CNS and
respiratory depression, need for endotracheal intubation, and
rarely bradycardia and hypotension. Our data show that alprazo-
lam ingestions result in significantly higher rates of CNS depres-
sion than other benzodiazepine ingestions, which is consistent
with previous literature on alprazolam. Our data also demon-
strated that flumazenil was given more often following loraze-
pam ingestions when compared to other benzodiazepine
ingestions.
Conclusion: Alprazolam toxicity results in higher rates of CNS
depression in overdose compared to other benzodiazepines.
Toxicologists may be more likely to treat lorazepam overdoses
with flumazenil compared to other benzodiazepine ingestions.
While the reason for this discrepancy is unclear, future studies
may help to further characterize differences in presentation and
treatment of benzodiazepine ingestions.

trianprakaisang@kumc.edu

164. Caustic ingestions: does the
reason for ingestion matter?

Michael Levinea, Sameer Pathanb, Dazhe Caoc, Ari
Filipd, Neta Cohene, Evan Schwarzd, Yaron
Finkelsteinf, Caroline Thomasg and Stephen
Thomasb,h

aUniversity of California, Los Angeles; bHamad General Hospital;
cUniversity of Texas, Southwestern; dWashington University;
eHospital for Sick Children; fThe Hospital for Sick Children;
gSouthbank International School; hBarts & The London School of
Medicine, Queen Mary University of London

Background: Despite being a commonly encountered class of
ingestions, there is considerable variability in the management of
caustic ingestions. Frequently, patients who ingest a caustic
agent in a suicide attempt undergo esophagogastroduodeno-
scopy (EGD), regardless of symptoms, given concern over large
volumes likely to be ingested in suicidal patients, and a per-
ceived increased risk of injury. However, it is not clear if such an
approach is indicated. This study sought to determine the rate of
clinically significant injury among patients, including suicidal
patients, who are asymptomatic.
Methods: This retrospective, multicenter study evaluated caustic
ingestions occurring between 1 January 2014 through 31
December, 2020 at 9 locations in three countries. Subjects were
identified via search of ICD 9 and ICD 10 diagnosis. Symptoms
were defined as the presence of pain, dysphonia, drooling, or
need for intubation (other than for an EGD). Patients were con-
sidered to have non-significant injuries if an EGD was performed
and grade 0, I, or IIa lesion was present, or if follow-up informa-
tion is noted at least 30 days after the initial injury and the

patient had no surgical interventions during that time. Subjects
were excluded if there was a mix of caustic ingestions (an acid
and a base ingested), or if the agent was unknown.
Results: A total of 197 subjects who met inclusion criteria. The
median (IQR) age of 17 (3-30) years, with males accounting for
103 (52.3%) of subjects. Basic substances were more prevalent
than acidic substances (85.3 vs. 14.7%). Symptoms were present
in 97 (51.3%) of cases. One month follow up data or EGD was
available on 158 (80.2%) of subjects. No significant injury was
noted in 150/158 (94.9%) of subjects. Among the 8 (5.3%) indi-
viduals who had significant injury, all were symptomatic. Thus,
the rate of significant injury among patients who are asymptom-
atic was 0% (97.5% CI 9-5.3). In contrast, 8 of the 88 patients
who were symptomatic had severe injury (9.09%, 95% CI 4-
17.1%). Suicidal ingestions accounted for 77 (39.1%) of all inges-
tions. Among the non-suicidal patients, 44 (47.3%) were symp-
tomatic and 49 (52.6%) were symptomatic. None of the
asymptomatic suicidal patients had significant injury (0%, 97.5%
CI 0-8.4%), compared with 7 (14.2%, 95% CI 5.9-27.2%) of symp-
tomatic suicidal patients had significant injury. Patients with
acidic ingestions did not undergo EGD at any different rate than
alkali ingestions
Conclusion: Caustic ingestions are a common source of suicidal
ingestions. Suicidal patients are not at higher risk of developing
significant injury. Routine EGD may not be necessary in asymp-
tomatic individuals.

michaeldlevine@gmail.com

165. Severe coagulopathy and
progression of swelling due to
Sistrurus miliarius streckeri
envenomation following F(ab’)2
antivenom treatment

William Banner and Kristie Edelen

Oklahoma Center for Poison and Drug Information

Background: We have previously reported a treatment failure of
the western pygmy rattlesnake (Sistrurus miliarius streckeri) fol-
lowing the administration of Crotalidae Polyvalent Immune Fab
(CroFab

VR
). This recurrence was treated with polyvalent equine

anti-viper F(ab’)2 (Antivipmyn TRI
VR
) with rapid resolution of coa-

gulopathy. Currently there are two antivenoms available for
rattlesnake envenomations in the U.S., Fab (CroFab

VR
) and F(ab’)2

(ANAVIP
VR
). Due to the longer plasma half life of F(ab’)2, it has

been reported that patients treated with F(ab’)2 do not develop
delayed and recurrent coagulopathy. Both delayed and recurrent
coagulopathy are concerns when treating patients after western
pygmy rattlesnake envenomation. We report a patient who
developed abnormalities in his coagulation studies and progres-
sion of swelling after the administration of F(ab’)2.
Case report: A 54-year-old male presented to the emergency
department (ED) one hour following envenomation on the
thumb by a confirmed western pygmy rattlesnake. Swelling was
limited to the immediate area and pain was minimal. Within one
hour the swelling had increased into the wrist and pain was
severe. Coagulation studies at that time showed a protime of
10.9, INR of 1.0, a platelet count of 363 x 103 per mL, and fibrino-
gen of 403mg/dL. The patient was given 10 vials of F(ab’)2
2 hours after the bite. Follow-up laboratory analysis at 4 hours
after the bite again demonstrated a protime of 11.14, an INR of
1.0, a PTT of 29.5, platelet count of 322 x 103 per mL, fibrinogen
of 360mg/dL and a d-Dimer of 337. Due to swelling to the mid
forearm, the patient was given 6 vials of Fab at 18 hours after
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the bite.
On 21-hour follow-up, coagulation studies showed that the pro-
time was 25.9, INR was now 2.3 with a platelet count of 236 x
103 per mL. Fibrinogen was less than 40 and d-Dimer was
262mg/L. The patient then received ten vials of Fab at 22hours
post bite. Three hours following Fab administration the protime
was 11.2, PTT 29.6, platelet count of 331 x 103 per mL, and a
fibrinogen of 530mg/dL. Three hours after the 10 vial bolus of
Fab, the patient was started on maintenance Fab therapy and
received 2 vials every 6 hours for 3 doses. On follow-up the next
morning all laboratory evaluation was unremarkable: protime
11.8, INR 1.1, PTT 27.8, platelets 286, fibrinogen 520mg/dL and
d-Dimer 368mg/L.
Conclusion: Envenomation by the western pygmy rattlesnake
remains a significant problem with coagulopathy and can have
severe coagulation recurrence after treatment with either Fab or
F(ab’)2 antivenom. Reversal with the alternative antivenom was
effective suggesting some unique effect of combination or a
need for larger doses for this rattlesnake.

kristie-edelen@ouhsc.edu

166. Massive zinc citrate overdose

Daniel Wolfa, Laura Fila, Nima Majlesib and Stephanie
Midgleya

aNuvance Health; bNorthwell Staten Island University

Background: During the 2019 novel coronavirus (COVID-19) pan-
demic, many people were using medications, vitamins, and sup-
plements to ward off infection. Zinc is an essential, heavy metal
micronutrient supplement which plays a role in cell growth and
repair. Zinc was one such remedy touted to prevent COVID-19
infection. This is a case of a massive zinc citrate overdose.
Case report: A 36-year-old male presented to the emergency
department after unintentionally ingesting 15-22 grams of zinc
citrate “to avoid contracting COVID”. The patient reported he
was unsure how to measure the product’s recommended dose
of 150mg, so he guessed and ingested three tablespoons. Within
two hours of the ingestion, he developed nausea, abdominal
pain, headache, tremors, and had four episodes of non-bloody
emesis. Initial vitals were: 98.2 degrees, BP 133/92mmHg, HR 88,
RR 17, 99% oxygen saturation on room air. He was tremulous-
ness and uncomfortable appearing but with otherwise normal
physical exam. Poison Control was contacted and recommended:
whole bowel irrigation, an abdominal x-ray, ECG, serum copper
level, serum zinc levels every six hours in addition to a routine
toxicologic work up. The patient was treated with 4mg IV Zofran
and received 1L of NS and 2L of polyethylene glycol per hour
until clear rectal effluent. Zinc levels were 489.5mcg/Dl and
>800mcg/Dl at three hours and fourteen hours post ingestion
respectively (normal 60-120mcg/Dl). He was discharged after one
night with outpatient follow up.
Discussion: Zinc supplements are often sold over the counter as
prophylaxis and treatment for upper respiratory infections and
represent a common avenue for unintentional over supplementa-
tion. Zinc is naturally obtained though ingestion of meats and is
absorbed in the duodenum and jejunum. In the liver, it binds to
metallothionine with a higher affinity than copper and can lead
to copper deficiency. Data on its use is inconclusive and is cur-
rently not advised. Recommended intake is approximately 15mg/
day in adulthood. Intake of up to 100mg/day is generally not
associated with adverse events; chronic intake greater than
150mg/day may lead to toxicity. Activated charcoal is not well
suited for heavy metals and is not recommended. Whole bowel
irrigation mitigates some absorption if initiated early. For large
overdoses of readily absorbed formulations, chelation with cal-
cium disodium ethylenediaminetetraacetate (CaNa2EDTA) should

be initiated. Zinc overdose commonly results in gastrointestinal
upset and headache. Salt formulations like zinc-chloride are the
most toxic as they are water soluble with a high titratable acid
reserve, leading to severe side effects including kidney injury,
neurologic deficits, and seizures. Common formulations that are
less readily absorbed like zinc-citrate can lead to copper defi-
ciency, creating a myeloneuropathy of the dorsal columns and
long-term proprioceptive deficits. Patients should be admitted
and managed closely with a toxicologist since this is a rare tox-
icity. They will also require prolonged outpatient follow up and
may require copper supplementation.
Conclusion: The COVID-19 pandemic has led to an increase in
supplementation use, commonly without physician guidance,
which has led to significant toxicities. This case may represent
the highest oral overdose of zinc reported in the literature.

daniel.wolf@nuvancehealth.org

167. Pediatric hydrangea ingestions
reported to poison centers

Sing-Yi Fenga, Nancy Oniskob, Mathias Forresterc

and Kelly Hogued

aUT Southwestern Medical Center; bUniversity of Texas
Southwestern Medical Center; cIndependent Researcher; dNorth
Texas Poison Center

Background: The genus Hydrangea (common names hydrangea
or hortensia) contains 70 or more species native to Asia and the
Americas. The plants are usually bush-like in shape and grow 1-3
meters in height. Hydrangea flower in spring to late autumn.
Most species produce white flowers, although some produce
blue, red, or purple flowers. The flowers grow in flowerheads and
consist of two types: small non-showy flowers in the center of
the flowerhead and large, showy flowers with large, colorful
sepals. Hydrangea may be toxic to humans and certain pets. The
leaves and flowers of the plant contain the cyanogenic glyco-
sides taxiphyllin and hydracyanoside, which are converted to
cyanide in the gastrointestinal tract. Hydrangin is often cited as
the primary toxin, but it contains no cyanide structures and is a
member of the coumarin family. Ingestion of Hydrangea may
result in nausea, vomiting, and diarrhea. The objective of this
study was to describe Hydrangea ingestions among young chil-
dren reported to poison centers.
Methods: Cases were all Hydrangea ingestions among patients
age 5 years or less reported to a statewide poison center net-
work during 2000-2020. Hydrangea ingestions were identified by
review of records with “hydrangea” in the Substance code
description field. The distribution of pediatric Hydrangea inges-
tions was determined for various factors related to patient demo-
graphics, ingestion circumstances, management, and outcome.
Results: A total of 111 Hydrangea ingestions involving young
children were identified. The part(s) of the plant ingested were
the leaf (n¼ 45, 40.5%), flower (n¼ 25, 22.5%), stem (n¼ 2,
1.8%), and unknown (n¼ 39, 35.1%). The season of exposure was
21 (18.9%) January-March, 58 (52.3%) April-June, 19 (17.1%) July-
September, and 13 (11.7%) October-December. The patient age
distribution was 53 (47.7%)< 1 year, 29 (26.1%) 1 year, 17
(15.3%) 2 years, 7 (6.3%) 3 years, and 5 (4.5%) 4 years; 57 (51.4%)
of the patients were male and 54 (48.6%) female. The ingestion
site was 103 (92.8%) patient’s own residence, 3 (2.7%) another
residence, 3 (2.7%) public area, and 2 (1.8%) unspecified other
site. All of the ingestions were unintentional. Other substances
were involved in 2 (1.8%) of the ingestions. One hundred ten
(99.1%) of the patients were managed on-site and 1 (0.9%) was
already at/en route to a healthcare facility. The medical outcome
was 34 (30.6%) no effect, 10 (9.0%) minor effect, 10 (9.0%) not
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followed-judged nontoxic, 54 (48.6%) not followed-minimal clin-
ical effects possible, 1 (0.9%) unable to follow-potentially toxic,
and 2 (1.8%) unrelated effect. A clinical effect was reported in 20
(18.0%) of the ingestions. The most frequent clinical effect was
vomiting (n¼ 14, 12.6%). The most frequent treatments were
dilute/irrigate/wash (n¼ 86, 77.5%) and food/snack
(n¼ 15, 13.5%).
Conclusion: Pediatric Hydrangea ingestions most often involved
the leaf. The ingestions were seasonal, peaking in April-June. The
majority of ingestions involved children age 1 year or less. Most
Hydrangea pediatric ingestions were managed outside of a
healthcare facility and did not result in a serious outcome.

sing-yi.feng@utsouthwestern.edu

168. Lightly irritating effects to
chlorine exposures

Maria Hinojosaa, Shawn Varneya, Maximillian Avilab,
Brett Rothc, Amy Youngc and Mathias Forresterd

aSouth Texas Poison Center; bNorth Texas Poison Center; cThe
University of Texas Southwestern Medical Center; dIndependent
Researcher

Background: Chlorine is a yellow-green gas with a pungent
odor. Mixture of chlorine bleach with other household products
containing acid or ammonia is a common source of chlorine gas
exposure. Exposures to chlorine gas can occur by inhalational,
ocular, or dermal routes. Symptoms of mild exposure include
cough, dyspnea, chest pain, ocular/nasal/throat irritation, watery
eyes, blurry vision, dizziness, nausea, and vomiting. Moderate/
severe exposures may result in laryngitis, wheezing, stridor, and
laryngeal edema. This study aimed to describe chlorine expo-
sures managed at United States (US) emergency depart-
ments (EDs).
Methods: Data were obtained from the National Electronic Injury
Surveillance System (NEISS), a statistically valid injury surveillance
and follow-back system comprising a database of consumer
product-related injuries collected from EDs of approximately 100
representative US hospitals. National estimates are calculated
from the database records based on the sample weight assigned
to each case based on the inverse probability of the hospital
being selected for the NEISS sample. In order to identify chlorine
exposures reported during 2000-2019, all records with the letter
combination “chlor” in the mentioned narrative were reviewed,
and those that appeared to be chlorine exposures were included
in the study. The distribution of estimated chlorine exposures
was determined for various factors related to patient demo-
graphics, exposure circumstances, diagnosis, and disposition.
Results: A total of 1,735 chlorine exposures were identified,
resulting in a national estimate of 74,343 exposures. By four-year
periods, there were 15,818 (21.3%) exposures during 2000-2003,
14,137 (19.0%) during 2004-2007, 12,716 (17.1%) during 2008-
2011, 16,168 (21.7%) during 2012-2015, and 15,504 (20.9%) dur-
ing 2016-2019. The distribution by season was 6780 (9.1%) in
December-February, 16,700 (22.5%) in March-May, 39,607 (53.3%)
in June-August, and 11,256 (15.1%) in September-November.
Patient age distribution was 10,506 (14.1%) 0-5 years, 14,438
(19.4%) 6-12 years, 6,688 (9.0%) 13-19 years, and 42,710 (57.5%)
20 years or older; 43,489 (58.5%) of the patients were male,
30,775 (41.4%) female, and 78 (0.1%) unknown sex. The route of
the exposure was 30,304 (40.8%) inhalation/aspiration/nasal,
24,203 (32.6%) ocular, 12,233 (16.5%) dermal, 3,893 (5.2%) inges-
tion/oral, 60 (0.1%) injection, and 24,203 (32.6%) unknown. The
circumstance of the exposure was 24,812 (33.4%) being in a
swimming pool/hot tub, 13,807 (18.6%) working with swimming
pool/hot tub chemicals, 9,439 (12.7%) exposure to household

cleaning products, and 26,285 (35.4%) other/unknown. The
reported location where the exposure occurred was 40,022
(53.8%) home, 5,616 (7.6%) place of recreation or sports, 4,228
(5.7%) other public property, 746 (1.0%) school, and 23,730
(31.9%) not recorded. Most common diagnoses were 33,021
(44.4%) poisoning, 18,972 (25.5%) dermatitis/conjunctivitis, 11,187
(15.0%) chemical burn, 2,271 (3.1%) anoxia, and 1,554 (2.1%) con-
tusion/abrasion. The patient disposition was 69,576 (93.6%)
treated or examined and released, 772 (1.0%) treated and trans-
ferred to another healthcare facility, 2,856 (3.8%) treated and
admitted for hospitalization, 405 (0.5%) held for observation, 728
(1.0%) left without being seen, and 6 (0.0%) not recorded.
Conclusion: Most patients reporting chlorine exposures treated
in EDs involved males, adults, the inhalation route, and derma-
titis/conjunctivitis. The majority of patients were treated and
released from the ED.

HInojosam4@uthscsa.edu

169. Itching rise in Toxicodendron
radicans exposures

Maria Hinojosaa, Shawn Varneya, Nancy Oniskob and
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aSouth Texas Poison Center; bThe University of Texas
Southwestern Medical Center; cIndependent Researcher

Background: Toxicodendron radicans (poison ivy) grows as a
woody vine or small shrub. Leaves can have smooth or serrated
edges, rounded or pointed tips, be shiny or dull, but always con-
sist of three leaflets. Its leaves change colors depending on the
season but remain poisonous year-round. T. radicans produces
urushiol, an allergenic oleoresin, which is a mixture of alkylcate-
chols found in all parts of the plant. Urushiol exposures cause
allergic contact dermatitis directly by plant contact or indirectly
by contact with the oil—characterized initially by intense pruritus
followed by erythema. As dermatitis progresses, vesicles form
and often erupt in linear streaks corresponding to the contact
points with the plant. The dermatitis is usually self-limiting. This
study aimed to identify T. radicans exposures managed at United
States (US) emergency departments (EDs).
Methods: Data were obtained from the National Electronic Injury
Surveillance System (NEISS), a statistically valid injury surveillance
and follow-back system comprising a database of consumer
product-related injuries collected from EDs of approximately 100
representative US hospitals. National estimates are calculated
from the database records based on the sample weight assigned
to each case based on the inverse probability of the hospital
being selected for the NEISS sample. To identify T. radicans expo-
sures reported during 2000-2019, all records with the letter com-
binations "poi" and "ivy" in the recorded narrative were reviewed,
and those that appeared to be T. radicans exposures were
included in the study. The distribution of estimated T. radicans
exposures was determined for various factors related to patient
demographics, exposure circumstances, diagnosis, and
disposition.
Results: A total of 988 T. radicans exposures were identified,
resulting in a national estimate of 42,469 exposures. By four-year
periods, there were 9,385 (22.1%) exposures during 2000-2003,
9,046 (21.3%) during 2004-2007, 5,877 (13.8%) during 2008-2011,
6,275 (14.8%) during 2012-2015, and 11,887 (28.0%) during 2016-
2019. The distribution by season was 568 (1.3%) in December-
February, 9,304 (21.9%) in March-May, 25,035 (58.9%) in June-
August, and 7,561 (17.8%) in September-November. Patient age
distribution was 1,031 (2.4%) 0-5 years, 4,527 (10.7%) 6-12 years,
7,703 (18.1%) 13-19 years, and 29,208 (68.8%) 20 years or older;
30,398 (71.6%) of patients were male and 12,071 (28.4%) female.
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The reported location where the exposure occurred was 20,303
(47.8%) home, 6,852 (16.1%) place of recreation or sports, 1,172
(2.8%) other public property, 910 (2.1%) farm/ranch, 241 (0.6%)
other, and 12,990 (30.6%) not recorded. Reported clinical effects
were 39,864 (93.9%) dermatitis, 318 (0.7%) allergic reaction, 191
(0.5%) conjunctivitis, 187 (0.4%) cellulitis, 126 (0.3%) edema, 40
(0.1%) pain, and 16 (0.0%) respiratory distress. The affected body
part was 11,336 (26.7%) upper extremity, 10,690 (25.2%) head/
neck, 6,393 (15.1%) lower extremity, 3,726 (8.8%) trunk, and
10,323 (24.3%) other/not recorded. The patient disposition was
42,161 (99.3%) treated or examined and released, 149 (0.4%)
treated and admitted for hospitalization, and 158 (0.4%) left with-
out being seen/against medical advice.
Conclusion: T. radicans exposures have increased since 2008.
The majority involved adults, males, dermatitis, and an upper
extremity or the head/neck region. Almost all cases were minor
and were discharged.

HInojosam4@uthscsa.edu

170. In cold blood: observational
descriptive case series of Eastern
Massasauga rattlesnake bites reported
to a state poison center

Elizabeth Jacobsa,b,c, Andrew Kinga,b,c and Varun
Vohrab,c

aDetroit Medical Center; bMichigan Poison Center; cWayne State
University

Background: The Eastern Massasauga rattlesnake (Sistrurus cate-
natus catenatus) is a small-to-medium sized reclusive and rela-
tively docile pit viper indigenous to the Great Lakes region. Scant
literature exists characterizing toxicity following envenomation,
with few reports describing severe clinical effects. We present
the largest known descriptive case series of Eastern Massasauga
rattlesnake bites in humans reported to a single poison center
over 18 years. We include clinical manifestations, course of anti-
venom therapy, and incidence of late or recurrent
coagulopathies.
Methods: This was a retrospective observational case series
involving Eastern Massasauga rattlesnake bites reported to a sin-
gle poison center. We queried our poison center database for
cases involving snake bites from January 1, 2003 to December
31, 2020. De-identified cases were then reviewed based on pre-
defined search criteria. Inclusion criteria involved all human enve-
nomations from the Eastern Massasauga rattlesnake; all ages and
both sexes were included. Exclusion criteria included envenoma-
tions from other snake species, non-human envenomations, and
information request calls. The degree of envenomation was
graded according to our institutional guideline, which was a
modified version derived from a validated snakebite severity
score system. The type of coagulopathy was classified according
to specific observational criteria derived from a previous toxico-
logic report evaluating pit viper envenomations. Recurrent coa-
gulopathies were recognized within the first 12hours, followed
by normalization, however with recurrence at a later time. Late
coagulopathies occurred 12hours or more following first anti-
venom administration. This study was approved by the local
Institutional Review Board.
Results: A total of 75 cases met inclusion criteria. The majority of
subjects (60/75) were males. The median age was 38 years. The
most frequent clinical signs and symptoms were edema (56
cases), pain (31), and erythema (16). The most common bite loca-
tion was on the hands or fingers (40 cases). Bleeding was rare,
with two significant bleeding events including one in an

individual on anticoagulation medication. One case underwent a
fasciotomy. Moderate-grade envenomations were most common
(32 cases), followed by minimal (24) and severe (6), with 10 cases
classified as having no envenomation. Forty cases involved anti-
venom administration; crotalidae polyvalent immune fab was
administered most frequently (38 cases), one case involved anti-
venin crotalidae polyvalent, and one case was unconfirmed
regarding specific antivenom administered. The average number
of vials of crotalidae polyvalent immune fab administered, where
recorded, was 13. Nine cases reported adverse effects following
antivenom administration; fever (22%) and hives (22%) were the
most frequent. Serum sickness was reported in one case follow-
ing antivenin crotalidae polyvalent administration. Three cases
reported recurrent coagulopathy and one with late coagulopathy.
No deaths were reported.
Conclusion: The Eastern Massasauga rattlesnake is the only ven-
omous snake native to our state. Human envenomations follow-
ing Eastern Massasauga rattlesnake bites can result in clinically
significant toxicity; however, typically resolve with timely crotali-
dae antivenom administration. Severe, late, or recurrent coagulo-
pathies are rare.

liz.jacobs10@yahoo.com

171. Severe boric acid toxicity
presenting as pseudosepsis and
complicated by mediastinal,
esophageal, and colonic corrosive
injury

Amy Younga and Mary Billingtonb

aUT Southwestern Medical Center; bUniversity of Texas Health
Science Center at Houston

Background: Boric acid is a common household product, utilized
as a roach killer and personal hygiene agent. Exposure is gener-
ally benign. The most frequent route of exposure is ingestion. It
is also well-absorbed dermally. Classic signs and symptoms are:
‘boiled lobster’ rash followed by exfoliative dermatitis as well as
nausea, blue vomit, diarrhea, and abdominal pain. The exact
mechanism of action is unknown.
Severe poisonings reported include hypovolemic shock,
decreased mental status, and seizures. Though rare, death is sus-
pected from severe dehydration. Gastrointestinal volume losses
lead to prerenal azotemia compounded by acute tubular necrosis
with renal failure. Corrosive injury is an additional concerning
complication. Severe toxicity have been managed with hemodi-
alysis, forced diuresis, and cardiopulmonary bypass.
Case report: 41-year-old female presented to the emergency
department of a large urban hospital about 12hours after an
acute intentional ingestion of 3 cups of boric acid. She had epi-
gastric abdominal pain with blood-streaked emesis. Physical
exam was pertinent for dry oral mucosa and diffusely tender
abdomen. She denied any concomitant ingestion.
On arrival, the patient presented with vitals and labs concerning
for sepsis: tachycardia (126 bpm), hypotension (74/47mmHg),
metabolic acidosis (pH 7.35, bicarbonate 18mmol/L, on venous
blood gas; bicarbonate 15mmol/L and anion gap 20mmol/L on
basic metabolic panel), and an elevated lactic acid level
(7.1mmol/L). Hemoglobin and hematocrit were normal at 13.3 g/
dL and 39.7%. Urine drug screen (amphetamines, barbiturates,
benzodiazepines, cannabinoids, cocaine, opiates, and phencyclid-
ine) was negative. Acetaminophen, salicylate, and ethanol levels
were undetectable. Lithium level was also undetectable
(<0.1mmol/L). Despite 5 liters of fluid resuscitation, hypotension
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persisted; norepinephrine infusion was started. Lactic acidemia
persisted despite aggressive resuscitation. Serum creatinine was
1.64mg/dL (baseline 0.69mg/dL). She was treated with ceftriax-
one 1 gram IV and metronidazole 500mg IV given concern for
sepsis. She was admitted to the ICU.
Hospital course was notable for 2 negative blood cultures and
no focal source of infection. Urine boric acid returned at
>80mg/L (normal <5mg/L) on day 1 of admission. She clinically
improved.
Discussion: Our case presented in shock due to volume deple-
tion from persistent emesis after boric acid ingestion. Unlike pre-
vious reported cases of severe boric acid toxicity, hemodialysis or
forced diuresis was not required. She recovered fully 3 days later
including normal renal function and lactate clearance. In add-
ition, our case was concerning for boric acid corrosive injury
given her presentation. The CT images demonstrated diffuse
mediastinitis, esophagitis and colitis. An upper endoscopy identi-
fied Los Angeles grade C esophagitis. Although our patient pre-
sented with many of the classic findings of boric acid toxicity
including a desquamative rash with vomiting and abdominal
pain, her clinical course was complicated by mediastinal, esopha-
geal, and colonic corrosive injury.
Conclusions: Boric acid exposure is typically low-risk to patient
morbidity and mortality. Severe exposures can require invasive
treatment. Despite the severity of toxicity, our case was respon-
sive to simple supportive treatment. Additionally, she had exten-
sive corrosive injury requiring future scheduled endoscopic
surveillance for strictures and carcinoma. When evaluating severe
boric acid toxicity, early aggressive resuscitation is important as
well as evaluating the patient for corrosive injury.

Amy.Young@UTSouthwestern.edu

172. Repeated physostigmine
administration for quetiapine toxicity
complicated by benzodiazepine
withdrawal

Robert Cole Pueringera, Erin Batdorffa, Ted Graya,
Rachel Brandta, Jack Pueringerb and Jon Colea

aMinnesota Poison Control System; bPhiladelphia College of
Osteopathic Medicine

Background: Quetiapine toxicity can cause a delayed and often
profound anticholinergic toxidrome due to the formation of the
active metabolite N-desalkyl quetiapine. Herein we present a
woman who developed quetiapine toxicity in the setting of
benzodiazepine withdrawal that received 22mg of physostigmine
with intermittent bolus dosing of diazepam over the course of
24hours for anticholinergic delirium.
Case report: A 48-year-old woman with borderline personality
disorder and chronic benzodiazepine use was brought to the
Emergency Department (ED) via paramedics with attemped sui-
cide via ingestion of an unknown amount of quetapine and clo-
nazepam at an unknown time. She was regularly taking 8mg of
clonazepam daily.
ED vitals were: temperature 37.5 �C, pulse 110 beats/minute,
blood pressure 98/50mmHg, respiratory rate 16 breaths/minute,
SpO2 98%. On exam she was lethargic, disoriented, and had
slurred speech. Significant laboratory studies included a lactate
of 4.1 mEq/L and serum ethanol 0.09 g/dL. Urine drug screen
immunoassay was positive for benzodiazepines with the GC/MS
positive for quetiapine. Head CT and other laboratory studies
were normal or unremarkable.
She was initially admitted to the floor, however, over the next
12hours became progressively more agitated and delirious,

tachycardic (to the 120-140s), hypertensive (systolic blood pres-
sure to 170s), and febrile (to 38.5 �C) which prompted ICU trans-
fer. An extensive infectious workup, including lumbar puncture,
was unrevealing and portions of her examination, namely agi-
tated delirium with confusion, restlessness, and carphologia,
were suggestive of an anticholinergic toxidrome.
Intubation was considered, however, in an attempt to stave this
off she was given 20mg of diazepam followed by 1.5mg physo-
stigmine which led to complete resolution of her delirium. At
this time she provided a clear history of her overdose. Over the
next 24hours she received a total of 20.5mg of physostigmine
(given in 13 bolus doses) for anticholinergic delirium when it
would intermittently occur, with periodic bolus doses of diaze-
pam given for presumed concomitant benzodiazepine with-
drawal. There were no complications.
Discussion: Quetiapine and its active metabolite can cause
delayed anticholinergic toxicity via the formation of an active
metabolite, N-desalkyl quetiapine, which has a half-life of
12 hours, nearly double that of the parent compound.
Physostigmine is the treatment of choice for anticholinergic delir-
ium but carries a small risk of seizures. In our case, we were ini-
tially hesitant to give physostigmine in the setting of
benzodiazepine withdrawal. She was ultimately pretreated with
diazepam and her anticholinergic delirium improved dramatically
with physostigmine. There were no complications from the
repeated doses or large cumulative dose of physostigmine des-
pite the presence of benzodiazepine withdrawal and a presumed
decreased seizure threshold. Previous studies have suggested
pre-treatment with benzodiazepines lowers the seizure risk from
physostigmine; this case is consistent with that literature.
Conclusions: Quetiapine toxicity can result in prolonged anti-
cholinergic toxicity due to presence of a long-acting active
metabolite and may require repeated doses of physostigmine for
management of agitated delirium. Physostigmine was safely
administered after pre-treatment with diazepam in the setting of
benzodiazepine withdrawal.

cpueringer@gmail.com

173. Envenomation by Androctonus
amoreuxi (Egyptian Yellow Fat Tail
scorpion)

Robert Cole Pueringera, Kirk Hughesa, Ryan Leutyb

and Travis Olivesa

aMinnesota Poison Control System; bCreighton University School
of Medicine

Background: Scorpion envenomations are not uncommon
among scorpion hobbyists. The genus Androctonus is particularly
deadly and a major cause of scorpion envenomation morbidity
and mortality worldwide. We report a case of envenomation by
an Egyptian Yellow Fat Tail (Androctonus amoreuxi) scorpion and
the subsequent clinical course.
Case report: A 47-year old otherwise healthy man and danger-
ous scorpion collector, presented to the Emergency Department
(ED) after having been stung on his right middle finger while
hand-feeding his pet Androctonus amoreuxi. Within one hour he
developed pain at the site, local edema, and severe paresthesias
of the right arm. This was quickly followed by crampy abdominal
pain and a throbbing headache.
Upon arrival to the ED his vitals were: temperature 38 celsius,
heart rate 120 beats per minute, blood pressure 170/90mmHg,
respiratory rate 24, and oxygen saturation 98% on room air.
Laboratory studies were notable for a WBC 11.0 k/uL, bicarbonate
21 mEq/L, lactate 2.9 mEq/L, creatinine 1.35mg/dL (1.0 one year
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prior), pH 7.54, and pCO2 27mm Hg. His EKG showed sinus
tachycardia with normal intervals. His other labs were normal or
unremarkable.
Over the next few hours he became progressively anxious and
restless, developed nausea, and the paresthesias spread to his
face and extremities, which he described as "fire hot skin
embedded with shards of glass”. He later developed dyspnea,
severe myalgias, and intermittent diplopia.
His symptoms peaked around 18hours post-envenomation, how-
ever, he remained hemodynamically stable throughout his stay
and his laboratory studies quickly normalized. He never devel-
oped hypoxia or evidence of pulmonary edema. His transthoracic
echocardiogram was normal. Ultimately he was discharged on
HD3 with some mild abdominal and lingering paresthesias.
Discussion: Androctonus amoreuxi is one of multiple scorpions of
the genus Androctonus that are found throughout North Africa
and the Middle East. Scorpions from this area of the world
account for 42% of the global sting burden and approximately
half the fatalities. Androctonus venom contains a complex milieu
of toxins which include neurotoxins, cardiotoxins, and immunoin-
flammatory peptides. The most clinically significant of these, an
alpha-toxin, is a sodium channel opener. Envenomation most
often causes localized symptoms that resolve with symptomatic
and supportive care, however, they occasionally cause nonspe-
cific life-threatening systemic symptoms from massive catechol-
amine release, autonomic hyperactivity, and cytokine release.
Morbidity and mortality associated with Androctonus envenoma-
tions usually results from acute pulmonary edema and is often
treated with a dobutamine infusion. Antivenom is available in
the Middle East but its clinical efficacy is debatable.
In our case, the patient developed both local and systemic symp-
toms but never developed any signs of cardiopulmonary com-
promise. He didn’t need dobutamine or receive antivenom and
improved with symptomatic care alone.
Conclusion: Andoctronus envenomations are uncommon in the
US but can be seen in scorpion hobbyists. These envenomations
have a high morbidity and mortality as a result of acute pulmon-
ary edema.

cpueringer@gmail.com

174. Unregulated, naturopathic
treatments in the era of COVID-19: a
case of distributive shock after
intravenous pyridoxine and niacin
treatment

Robert Cole Pueringera, Alyssa Klotza, Alayna
Kabanukb and Jon Colea

aMinnesota Poison Control System; bUniversity of MInnesota
Medical School

Background: During the COVID-19 pandemic there has been an
increase in unapproved therapies to treat, prevent transmission,
and improve long-term effects from COVID-19 infections. Herein
we present a case in which a patient self-administered an intra-
venous (IV) formulation of a product obtained from a foreign
country and required hospitalization from its unintended
complications.
Case report: A 44-year old female with no known allergies self-
administered an IV bag of vitamins she obtained from Mexico to
treat lingering fatigue and malaise from a recent COVID-19 infec-
tion. The IV bag was formulated in Mexico by a naturopathic
practitioner and consisted of various vitamins, including
“Bedoyecta”, an unregulated formulation of B and C vitamins.

Within 15minutes of starting the infusion, she experienced
severe nausea and vomiting, abdominal pain, lower extremity
paresthesias and weakness, blurred vision, chest tightness, and
dizziness. Over the next few hours she developed hyperemia,
flushing, and diaphoresis culminating in a syncopal episode that
prompted her friends to call 911.
ED vitals were: temperature 37.5 �C, pulse 110 beats/minute,
blood pressure 90/50mmHg, respiratory rate 24 breaths/minute,
and SpO2 98%. On examination she had warm, flushed skin, mild
diaphoresis, and angioedema of the face, lips, chest, and abdo-
men. Laboratory studies are shown in . Electrocardiogram and
imaging were normal. Bedside cardiac ultrasound showed grossly
normal LV function. She was started on IV fluids, norepinephrine
up to 0.25 ug/kg/hour, and antibiotics for presumed distributive
shock. She was given IV diphenhydramine, dexamethasone, and
ranitidine for possible anaphylaxis, with no appreciable effect.
Over the next 24 hours her hemodynamics improved and she
was weaned off vasopressors. Her WBC peaked at 60 k/uL and
an extensive infectious workup was unrevealing. She never devel-
oped a fever, hypoxia, airway compromise, or pulmonary symp-
toms. Renal insufficiency precluded administration of NSAIDs, the
treatment of choice for systemic niacin toxicity. She was dis-
charged without complications after a four day hospitalization.
Discussion: Toxicity from IV niacin and pyridoxine is rare and
the literature is scant. In our case, the patient quickly developed
GI and peripheral neurologic symptoms followed by the delayed
development of hyperemia and distributive shock, with labora-
tory evidence of a profound, transient leukocytosis and elevated
inflammatory markers. These two phases of illness correspond to
the sequential toxicity of IV pyridoxine and niacin toxicity
respectively that are reported in the literature. While endotoxe-
mia from bacterial decontamination and anaphylaxis would pre-
sent similarly, the absence of fever, pulmonary symptoms, and
airway compromise and minimal response to anaphylaxis treat-
ments argue against this. Niacin and pyridoxine are quickly
metabolized and cleared from the body and we were unable to
obtain accurate serum levels of niacin and pyridoxine from
admission labs because the specimens were not immediately
light protected.
Conclusions: Toxicity from IV pyridoxine and niacin is rare and
presents with peripheral neurological symptoms followed by the
delayed development of hyperemia and distributive shock
respectively. Providers should be cautious of toxicity from self-
treatment of unregulated products, particularly in the COVID-19
pandemic.

cpueringer@gmail.com

175. Ramp mimic misadventure
leading to detectable digoxin
concentrations in three patients

Joshua Trebacha, Vincent Calleob, Sara Akbarc and
Robert Hoffmana

aNew York City Poison Control Center, Department of Health and
Mental Hygiene, New York, New York, USA; bState University of
New York (SUNY) Upstate Medical University, Syracuse, New York,
USA; cDepartment of Internal Medicine, Westchester Medical
Center, Valhalla, New York, USA

Background: Wild leeks (Allium porrum), also known as ramps,
are an edible plant known for their strong garlic-like odor and
onion flavor. Because of this, ramps are often a coveted item by
plant foragers. Unfortunately, ramp mimics like Lily of the Valley
(Convallaria majalis) and False Hellebore (Veratrum viride) can
lead to foraging errors and subsequent patient harm/toxicity. We
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describe three adults who foraged and ate what they believed
were ramps, and then subsequently became symptomatic with
detectable digoxin concentrations.
Case report: A 41-year-old woman, 41-year-old man, and a 31-
year-old man, each with no significant past medical history, pre-
sented to the emergency department 1.5 hours after ingesting an
unknown plant. Earlier that day, the youngest in the group went
into their backyard and identified what he believed to be Allium
porrum. The plant was harvested and included as an ingredient
in tacos. Thirty minutes after ingesting the tacos, all three
patients began complaining of an abnormal sensation in their
throat, and two patients began vomiting. On arrival to the emer-
gency department, all three patients were hypotensive and bra-
dycardic, the lowest being the 41-year-old woman who had a
blood pressure of 81/43mm Hg, with a heart rate of 44/minute.
All three patients received intravenous fluids in addition to acti-
vated charcoal. Initial laboratory studies about 4 hours after
ingestion were notable for detectable digoxin concentrations of
0.08 ng/mL, 0.09 ng/mL, and 0.13 ng/mL with paired potassium
concentrations of 3.6mEq/L, 3.8mEq/L. and 3.1mEq/L. One patient
received 20 vials (800mg) of digoxin antibody fragments for
hypotension and bradycardia with subsequent improvement in
HR and BP. Aside from sinus bradycardia, no electrocardiographic
changes were observed. All three patients were admitted over-
night and recovered the next day without complication.
Approximately 12 hours after ingestion blood was negative for
digoxin in two patients and 1.3 ng/mL in the patient treated with
digoxin specific Fab.
Discussion: Wild leek misadventures can be a source of morbid-
ity given their similarity in appearance to plants like Lily of the
Valley and False Hellebore, both of which can cause gastrointes-
tinal symptoms and detectable digoxin concentrations. Lily of
the Valley causes a detectable digoxin concentration via its car-
diac steroid compound (convallatoxin) that is similar to digoxin.
False Hellebore, although not containing cardiac steroids, con-
tains alkaloid compounds that can cross react with digoxin
assays and lead to a falsely elevated digoxin concentration.
Conclusion: Clinicians should be prompted to think about inges-
tion of Lily of the Valley and False Hellebore when patients pre-
sent with bradycardia, gastrointestinal symptoms, and detectable
digoxin concentrations after plant ingestion and/or ramp forag-
ing.

jtrebach@gmail.com

176. A “berry” tricky stroke mimic - a
case series of four patients who
ingested susumber berry

Joshua Trebacha, Phil DiSalvob, Jonathan Tamaievc,
Jeremy Moriaryd, Rana Biaryb and Mark Sub

aNYC Poison Control Center; bNew York City Poison Control
Center, Department of Health and Mental Hygiene, New York,
New York, USA; cSUNY Downstate Health Sciences University
Department of Psychiatry and Behavioral Sciences, Brooklyn, NY,
USA; dMontefiore Medical Center Wakefield Division, Bronx,
NY USA

Background: Stroke mimics are of particular concern to clinicians
because misdiagnosis leads to unnecessary testing, increased
healthcare costs, and potential patient harm from radiation (com-
puted tomography scans) or medication administration (tissue
plasminogen activator). Although common stroke mimics include
etiologies such as migraine, peripheral vertigo, and Bell’s palsy,
toxicologic etiologies of stroke mimics are less common. We
describe a series of four patients who presented with signs and

symptoms concerning for acute strokes after ingestion of susum-
ber berries (Solanum torvum).
Case report: Patient A is a 72-year-old woman who presented to
the Emergency Department (ED) with dizziness, dysarthria,
impared swallowing, left-beating nystagmus, left upper extremity
weakness, and ataxia. She underwent computed tomography
imaging (CT), CT-Angiography, and magnetic resonance imaging
(MRI) testing which demonstrated no localizing lesion and she
was admitted to the hospital for further investigation. Six hours
later, Patient B(sister of Patient A) presented to the hospital with
dizziness, dysarthria, and ataxia. She underwent identical brain
imaging which was equally unrevealing. Both patients developed
rhabdomyolysis without identifiable precipitants. Upon discovery
of the patients’ relationship, the primary team learned that the
patients shared a meal of susumber berries imported from
Jamaica on the evening prior to presentation. Both patients
experienced complete resolution of symptoms, normalization of
Creatine kinase levels, and were discharged home.
Patients C and D are a 48-year-old-man and his 69-year-old
mother, respectively, who presented roughly twelve hours after
eating susumber berries. The man, who presented to the ED first,
was activated as a stroke code given his symptoms of slurred
speech and weakness, and physical examination was significant
for opsoclonus, difficulty ambulating, and finger-to-nose dysme-
tria. The mother, who presented shortly after her son, com-
plained of weakness and blurry vision, and her physical
examination was notable for globally decreased motor strength.
Both patients were admitted to the hospital and were discharged
home 24hours later following complete symptom resolution.
Discussion: Susumber berries (Solanum torvum) are a polyony-
mous component of several cuisines, variously referred to as
“susumba,” “gulla beans,” or “turkey berries.” In the United
States, they are most recognized as a component of Jamaican
cooking, often served with saltfish or rice. Solanum torvum con-
tains steroidal glycoalkaloids that cause both gastrointestinal
symptoms and neurological symptoms, the latter of which are of
particular concern due to their ability to mimic an acute stroke.
Prior cases show patients experiencing symptoms such as ataxia,
blurred vision, slurred speech, facial paralysis, numbness, weak-
ness, and altered mental status. As demonstrated in our cases
above, when patients develop neurotoxicity from susumber berry
ingestion, they may receive extensive and unnecessary medical
evaluation in the pursuit of an erroneous stroke diagnosis.
Conclusion: While a comprehensive dietary history is challenging
to obtain in the harried setting of early evaluation of acute
neurologic deficits, a constellation of deficits that fail to localize
to a single lesion should prompt consideration of toxicologic eti-
ology. A thorough toxicologic history may reveal such culprit
ingestions as the deceptive and idiosyncratic Solanum torvum.

jtrebach@gmail.com

177. Fatal attraction: the dangers of
online marketing of weight loss
supplements

Kelly White

Washington Poison Center

Background: Dinitrophenol (DNP) was used as a fabric and food
dye and in pesticides. DNP was one of the earliest attempts at a
pharmaceutical treatment for obesity popularized in the 1930s as
a weight loss agent. It was banned in 1938 after reports of
adverse outcomes including death and commercial use in US
agriculture ended in 1998. In 2002 there was a resurgence of use
following online marketing to bodybuilders as a weight loss
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supplement. The FDA ban was reissued in 2003 noting DNP was
“extremely dangerous and not fit for human consumption”.
Case report: 51 year old female with a previous DNP overdose
was found unconscious by law enforcement during wellness
check having last been seen normal 12 hour prior. She was trans-
ported to the Emergency Department (ED) where her vital signs
were BP 146/80, HR 124, RR 27, 96% on non-rebreather, oral
temp 98.3 (F). Ocular clonus was noted and she was unrespon-
sive to nocuous stimuli. A core temperature was measured
12minutes after arrival at 105 (F). External cooling was initiated.
Labs showed Lactate 5.7, Na 152, AG 22. The EKG showed sinus
tachycardia. PR and QRS intervals were normal and prolongation
of the QTc to 589 msec. T wave inversions were present. IVF and
sodium bicarbonate were started for presumed acidosis, cooling
with ice packs and cooling blankets was initiated, however, the
core temperature increased to 110 (F). The patient was intubated
and sedated with midazolam, then developed PEA and was given
atropine and epinephrine with ROSC. Ventricular Tachycardia
developed and amiodarone and magnesium were administered,
then she became hypotensive and norepinephrine was added to
the IVF. The patient had another PEA arrest but recovered with
CPR followed again by PEA and ultimately asystole. CPR contin-
ued for 20minutes with multiple doses of epinephrine, an amp
of sodium bicarbonate and calcium. The patient was pronounced
dead 1hour after arrival in the ED.
Discussion: DNP uncouples oxidative phosphorylation leading to
loss of energy as heat instead of being converted to ATP result-
ing in failure of thermoregulatory homeostasis and profound
hyperthermia. Patients display sweating, tachypnea, tachycardia,
and fever as early as 3 hours from overdose. Many websites
advertise a therapeutic DNP dose as 5-8mg/kg daily, which is
approximately 1=3 of the estimated lethal dose of 20-50mg/kg
suggesting a narrow therapeutic index. Due to its long half-life
(5-14 days), accumulation of DNP in the body can occur easily,
leading to toxicity with chronic consumption. Large volume of
distribution and mostly intracellular action limits treatment
options, as hemodialysis and hemoperfusion are ineffective. Care
should emphasis rapid cooling, maintaining airway, and replace-
ment of insensible fluid loss from diaphoresis and fever.
Conclusion: This DNP fatality highlights the risks to public health
stemming from online availability and use despite its ban in
1938. While uncommon, healthcare workers should be aware of
the toxicity and presentation of acute and chronic DNP toxicity,
as onset and decline is rapid and potentially fatal after overdose.
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178. Compartment syndrome and
rattlesnake envenomation: a review of
the NASBR subregistry 2013-2020

Meghan Spyresa,b, Gregory Makara, Kevan Meadorsc

and Anne-Michelle Ruhab, On behalf of the ToxIC
North American Snakebite Study Group
aBanner University Medical Center–Phoenix; bUniversity of Arizona
College of Medicine Phoenix; cUniversity of Texas Southwestern
Medical Center

Background: Compartment syndrome (CS) after North American
Rattlesnake envenomation (RSE) is rare, often misdiagnosed and
frequently mismanaged. Standard of care is to check intracom-
partmental pressures (ICPs) prior to performing fasciotomies after
RSE, and antivenom (AV) is the first line treatment for suspected
CS. Rate of adherence to these standard practices amongst physi-
cians caring for patients with RSE is not well documented. Data

describing incidence of CS and risk factors for its development
after RSE is also limited.
Methods: This is a review of prospectively collected data from
the North American Snakebite Registry (NASBR), a Subregistry of
the Toxicology Investigators Consortium (ToxIC) Registry.
Inclusion criteria were cases in which there was a documented
concern for CS entered into the Registry between January 1,
2013 and December 31, 2020. Data collected included demo-
graphics, clinical envenomation features, management, and
outcome.
Results: Over 8 years, 20 cases (1.4% of NASBR cases) of possible
compartment syndrome were reported in 10US states. Arizona
was the most common location (N¼ 8, 40%). Snake species
included 13 Rattlesnakes, 6 Copperheads, and 1 unknown pit
viper. Median age was 34 years (range 2-59); 17 (85%) were
male. 14 (70%) envenomations occurred in upper extremities,
most commonly on the hand (N¼ 7, 50%). Median time from
bite to first antivenom administration was 2.25 hours (IQR 1.7-
4.3). Time from bite to health care presentation was 1 hour (IQR
0.65-1). Crofabs

R

was administered in all cases; one case received
both Crofabs

R

and Anavips
R

. Median total vials AV was 19 (IQR 10-
25). Loss of mobility in hand or foot was reported in 7 (35%) of
cases. ICPs were obtained in only 5 cases (25%) in which com-
partment syndrome was suspected. In one case the ICP was low
(8mm Hg), and fasciotomy was avoided.
There were 8 fasciotomies performed (0.6% of NASBR cases).
Compartment pressures were only measured in 4 (50%) of these
cases. 5 (63%) were in upper extremities. Snake type was pre-
dominantly Rattlesnake (7, 88%) In these cases, median time to
presentation was 1.25 hours (IQR 0.9-2); time to AV was
3.25hours (IQR 2.3-4.3). Median number of vials of AV was 19
(IQR 16-22).
Conclusions: Suspected cases of CS were rare in the NASBR
Subregistry. When CS was suspected, ICP measurements were
rarely performed. Despite the fact that it is standard of care to
obtain ICPs prior to fasciotomy in cases of RSE, half of fascioto-
mies were performed without ICP measurements. Educational
efforts regarding best practices in the management of suspected
CS after RSE may be needed.

mspyres@gmail.com

179. Medical cannabis use in cancer
patients presenting to the emergency
department with acute pain

Joseph Ebersolea, Desiree Azizoddinb, Kristin
Schreiberc, Meghan Becka, Lily Johnskya, Michelle
Chunga, Gabrielle Cremonea, Mohammad
Hasdiandaa, Ilana Braunb, Manan Nayakb, Stephanie
Tungb and Peter Chaia

aDepartment of Emergency Medicine, Brigham and Women’s
Hospital, Boston, MA; bDepartment of Psychosocial Oncology and
Palliative Care, Dana-Farber Cancer Institute, Boston, MA;
cDepartment of Department of Anesthesiology, Perioperative and
Pain Medicine, Brigham and Women’s Hospital, Boston, MA

Background: As of 2021, medical cannabis (MC) in the United
States is approved for adult use in 36 states and 4 territories,
and recreational cannabis is approved in 17 states, two territories
and the District of Columbia. With increased uptake of MC,
adverse events, toxicity and drug-drug interactions occur more
frequently and may be evaluated by toxicologists through emer-
gency department consults or poison center calls.1 For nearly
every state, cancer and its associated symptoms (e.g. pain), are
indications for MC recommendation, yet access and use of MC,
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whether recommended or recreational is less defined. Most
oncologists view cannabis as helpful for cancer related symp-
toms, but only 30% feel informed enough to make recommenda-
tions to patients.2 Patients therefore may be using cannabis for
medical purposes but obtaining information guiding their use
from non-medical sources.3 We sought to evaluate the character-
istics of MC use among cancer patients in the emergency depart-
ment (ED) with acute pain.
Methods: We conducted a cohort study of ED patients with can-
cer who presented to our urban, academic tertiary care ED with
a complaint of acute pain. Eligible participants were recruited to
complete a self-administered quantitative survey on REDCap con-
taining questions surrounding their pain, opioid, non-opioid anal-
gesic use including cannabis. The cannabis module contained
questions around use, access to MC, route of use and source of
recommendation. The survey also explored patient discussion
about cannabis with their oncologist and medical team.
Results: During the study period, 144 participants completed the
survey; 13 participants (9%) reported using cannabis for pain.
Four were female and 3 were male. Ten patients were White, 2
were Asian, 1 was African American and the mean age was 41.
Seven patients (53.8%) of patients reported incurable or meta-
static disease. Of participants, 5 used medical cannabis, 4 used
recreational cannabis, and four reported THC/CBD formulations
for their pain. Participants most commonly reported oral inges-
tion (76.9%;n¼ 10), followed by smoking (30.8%;n¼ 4), vaping
(15.4%;n¼ 2), and transdermal application (7.7%;n¼ 1). Most par-
ticipants were likely to have discussed their cannabis use with
their oncologist (76.9%;n¼ 10), and the majority indicated that
their oncologist approved of their use. Information about canna-
bis came primarily from friends and family (69.2%;n¼ 9) or dis-
pensaries (46.2 %;n¼ 6) instead of their medical team
(23.1%;n¼ 3) or the medical certifier recommending canna-
bis (7.7%;n¼ 1).
Conclusions: Cancer patients are self-administering medical and
recreational cannabis using the oral route to address pain. While
75% of participants divulged their use of MC to their oncologist,
information around actual use was mostly obtained through
friends and family or dispensaries. While a small sample self-
reported the use of MC, most described oral administration. In
the setting of multiple medical comorbidities and experimental
chemotherapeutics, cannabis toxicity and adverse drug events
including drug interactions may be underrecognized in this
population. Careful query of cancer patients with acute pain in
the ED should also surround the use of MC, type of cannabis
used and its potential interaction with other prescription medica-
tions

jebersole@mgh.harvard.edu

180. Bites by pet arachnids -
epidemiology of cases reported to the
Swiss National Poisons Information
Centre over a period of 44 years

Joan Fuchs and Stefan Weiler

Tox Info Suisse

Background: The keeping of arachnids is a popular hobby
worldwide. In Switzerland it is regulated in only one city.
Theraphosid spiders or scorpions are available in many pet shops
or animal fairs, where they can easily be purchased. The aim of
the present study is to characterize the epidemiologic and clin-
ical features of bites by pet arachnids over a period of 44 years
in Switzerland.

Methods: We included all calls regarding pet arachnids in
Switzerland and Liechtenstein recorded at the Swiss National
Poisons Information Centre (Tox Info Suisse) from January 1977
to December 2020. Inclusion criteria comprised at least the
reported family of the animal and a clinical course, compatible
with an arachnid bite or sting. Exclusion criteria were Swiss citi-
zens bitten or stung abroad, calls from other countries than
Switzerland and Liechtenstein and dermal or ocular exposures to
hair of the animals.
Results: Within the study period, 1,130 calls related to arachnids
were recorded at Tox Info Suisse. Of these, only 81 (7.2%) could
be attributed to pet arachnids, with 56 spiders (69%) and 25
scorpions (31%). Of the 56 spiders 10 belonged to the genus of
Poecilotheria and 10 to the genus of Brachypelma sp., respect-
ively. Out of the 25 scorpions 4 each were attributed to
Hottentotta and Centruroides sp., respectively. Out of 46 medical
follow-up report, 20 cases (43%) exhibited a good causality (at
least probable). In half of the episodes spiders and in the other
half scorpions were involved, respectively. Only adult patients (>
16 years of ages) were affected, with a median age of 32 (range
19-65) for spider bites and 25 (range 16-70) for scorpion stings.
In 14 episodes (70%, 7 each) males were affected. All patients
were bitten or stung in the hand. Out of the 10 patients with
spider bites, the main genera were Poecilotheria sp. with three,
and Brachypelma sp. with two cases, respectively. Out of the 10
patients with scorpion stings, the main genera were Androctonus
sp. and Pandinus.sp, with two cases each. The clinical course after
spider bites was mild with pain and paresthesia in half of the
patients (50%); or moderate in the other half (50%) with muscle
cramps. 80% of the scorpion stings remained mild with pain, red-
ness and swelling at the site of the sting. One patient experi-
enced moderate symptoms with considerable pain, and one
patient even severe pain with radiating symptoms requiring opi-
oid therapy. There were no fatalities and no sequelae recorded
within the study period.
Conclusions: The bites or sting of pet arachnids rarely resulted
in medically important symptoms, and envenomation is a rare
occurrence in Switzerland.

stefan.weiler@toxinfo.ch

181. Aconite tea: traditional remedy
or public bane

Anne Marie Guthriea, Caroline Gorkaa, Jordan
Spectora, Michael Fattouha, Eric E. Kaczorb, Gabriella
Allegri-Machadoc, Megan Feeneya and Natalija
Farrella

aBoston Medical Center; bDivision of Medical Toxicology,
Department of Emergency Medicine, University of Massachusetts
Medical School, Worcester, Massachusetts; cBoston Children’s
Hospital

Background: Aconitum plant roots are used in herbal remedies
for a wide variety of illnesses. These roots require specific prepar-
ation prior to safe human use. Therapeutic misadventures, acci-
dental ingestions, and intentional ingestions have all been
associated with significant toxicity. Aconitum species contain
aconite and related alkaloids that act as cardiotoxins and neuro-
toxins through activation of voltage-gated sodium channels.
Case report: A 24-year-old female with recent history of COVID-
19 and subsequent Bell’s palsy presented to the emergency
department (ED) with bilateral paresthesias, gastric distress,
muscle cramps, jaw tremor, bradycardia, and hypotension. These
symptoms had rapidly progressed over 3 hours after drinking
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approximately 1 cup of a brewed tea consisting of scorpion 3g,
aconite root 20g, and dried silk-worm 3g. This recipe was recom-
mended to her by her mother to treat the Bell’s palsy and pre-
vent against COVID-19, and she was not sure she got the
measurements correct. On arrival to the ED, she was bradycardic
(46 bpm) and hypotensive (72/42mmHg). ECG demonstrated sig-
nificant ectopy with QRS 82 msec, QTc 474 msec, and greater
than 50% PVCs. Comprehensive metabolic panel was within nor-
mal limits; acetaminophen, salicylate, and digoxin levels were
undetectable; and urine drug screen was negative. CT demon-
strated no intracranial abnormalities. Aconite and deoxyaconitine
were confirmed by quadruple time-of-flight mass spectrometry.
She received IV fluids, amiodarone 150mg IV bolus, norepineph-
rine infusion, and an admission to the ICU. Cardiovascular and
neurological symptoms resolved after 1.5 days and she was dis-
charged on hospital day 2.
Discussion: Aconitum has been used primarily in Asia to treat a
variety of ailments including viral illnesses, hypertension, bron-
chitis, and pain. Despite insufficient evidence, Aconitum has now
also been proposed as a treatment for COVID-19. The COVID-19
pandemic has disrupted access to primary care providers and
has led to an increase in internet searches for, and usage of,
alternative medicines. As a result, westernized countries that
don’t typically see aconite toxicity may see an increase in expo-
sures. Therefore it is important for toxicologists, poison special-
ists, and emergency physicians alike to become more familiar
with aconite toxicity. Within minutes of ingestion patients may
experience diaphoresis, chills, and perioral/limb numbness, which
can progress to gastric distress, bradycardia, hypotension, dys-
rhythmias, CNS depression, and seizures. Refractory ventricular
dysrhythmias are the main cause of death. ECG changes seen
with aconite poisoning can be similar to those seen with cardi-
oactive steroid toxicity, so the presence of paresthesias can be
useful to differentiate to two. The duration of severe toxicity is
variable based on the case reports, but patients often required
cardiovascular support and monitoring for approximately 24-
48hours. Treatment focuses on hemodynamic support, sodium
channel blockade with amiodarone as a preferred antiarrhythmic
agent, and general supportive care.
Conclusions: Our patient experienced severe aconite toxicity
after ingesting an Aconitum tea. Her symptoms consisted of par-
esthesias, GI distress, bradycardia, hypotension, and dysrhyth-
mias, which required pharmacologic support and admission to
the ICU. Recent proclamations of Aconitum as a COVID-19 rem-
edy and the increase use of alternative medicine may lead to
more aconite exposures.

natalija.farrell@bmc.org

182. Case report of suspected
palytoxin fatality with negative
postmortem blood and urine analysis

Dazhe Caoa,b, Joshua McFallsa,b, Beth Frostc, Jordan
Treckid, L. Rachel Harveyb, Robin Shingletonb and
Roy Geronae

aUniversity of Texas Southwestern Medical Center, Department of
Emergency Medicine; bParkland Health and Hospital System, North
Texas Poison Center; cDallas County Southwestern Institute of
Forensic Sciences; dDrug Enforcement Administration; eUniversity
of California San Francisco, Department of Obstetrics, Gynecology
and Reproductive Sciences

Background: Palytoxin is a potent toxin which converts sodium-
potassium ATPase pump into nonspecific ion channels leading to
global cellular death. The incidence of palytoxin reported to US

poison centers have increased from 2001-2017. We report a fatal-
ity case reported to the poison center secondary to suspect
palytoxin.
Case report: 43-year-old man with a history of a heart murmur
and diabetes mellitus was found unresponsive by his wife in bed
with agonal breathing. His wife initiated bystander cardiopul-
monary resuscitation. Paramedics found the patient in a shock-
able rhythm with defibrillation times one. Upon arrival to the
emergency, patient was intubated and found to have atrial fibril-
lation with a rapid ventricular rate, QRS prolongation (146ms),
and QTC prolongation (572ms). Patient had intermittent ventricu-
lar fibrillation status post four additional rounds of defibrillations
and was admitted to the intensive care unit (ICU) on 100% FiO2,
amiodarone, and lidocaine. Upon further history from his wife,
patient was an amateur breeder of coral fish. During a winter
storm, many of the fish and coral kept in the garage did not sur-
vive. The patient was cleaning out the aquarium in a closed gar-
age prior to his cardiac event. Exact species of coral were
unknown. In the ICU, patient was found to have acute respiratory
distress syndrome without findings of COVID-19 or pulmonary
embolism, acute kidney injury, and acute liver injury. Nine hours
after presentation, patient sustained another pulseless ventricular
fibrillation event, but he was not able to be resuscitated despite
>30 defibrillation attempts and administration of lipid emulsion.
On autopsy, patient had findings of hypertensive cardiovascular
disease. Extensive panel of 910 new psychoactive substances,
161 drugs of abuse, 15 bioactive dietary supplements, and 92
prescription drugs revealed only medications he received thera-
peutically. Liquid chromatography-Quadrupole Time-of-Flight
Mass Spectrometer analysis of palytoxin and metabolites in post-
mortem whole blood and urine samples did not detect any com-
pounds. Unfortunately, samples of the coral were disposed of by
hazmat and were not available for analysis.
Discussion: The patient’s clinical presentation and historical con-
text suggest exposure to palytoxin leading to his death.
Palytoxin is produced by soft coral of the Palythoa and Zoanthus
species but can also bioaccumulate in dinoflagellates, fish, and
shellfish. Human exposure can occur through ingestion, inhal-
ation, or cutaneous routes. Clinical effects of palytoxin are con-
sistent with the patient’s presentation. Given the nonspecific
nature of interaction with the sodium-potassium ATPase pump,
palytoxin can affect numerous organ systems including cardio-
vascular (dysrhythmias), central nervous system (seizures, numb-
ness), gastrointestinal (nausea, vomiting, diarrhea), and
pulmonary (dyspnea, respiratory failure). Analysis of palytoxin in
biologic samples can be difficult because of the large molecular
size (2680Da), prevalence of analogs, and potency of toxicity (24-
hour LD50 0.089-0.63mcg/kg in rats depending on exposure
route). To date, no human exposure case reports has confirmed
palytoxin in a clinical sample.
Conclusion: Exposure to palytoxin can be rapidly fatal with diag-
nosis largely reliant on historical and clinical context. Biologic
analysis of palytoxin is difficult and may not reliably confirm
exposure.

dazhe.cao@utsouthwestern.edu

183. A tale of two botulism cases

Alex Poncea, Marielle Brennera,b, Bryan Rossa,b,
Kristine Nanagasa,b, Louise Kaoa,b and Adam
Overberga

aIndiana Poison Center; bIndiana University School of Medicine

Background: Infantile botulism is a rare, but serious disease
resulting from ingestion of Clostridium botulinum. Approximately
150 cases are reported each year in the United States, primarily
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in the West Coast and North East. We describe two cases of
infantile botulism presenting within a 2-week period in a geo-
graphical area where botulism is infrequently reported.
Case series: A 2-month-old female presented to the ED after 5
days of constipation. Approximately 10 days prior to presenta-
tion, the patient was given raw honey for a cough. On physical
exam, the patient was found to have ptosis, sluggish pupils,
head lag, and decreased suction during feeding. Vitals and labs
were unremarkable, and she was admitted to the ICU. Toxicology
was consulted due to concern for botulism, and botulism
immune globulin was ordered. On day 2, a stool sample was
sent for testing and the patient received 275mg of botulism
immune globulin. Over the next several days, the patient slowly
regained strength, improved feeding, and increased bowel move-
ments. On day 8, she was discharged from the hospital without
complications. On day 20, the botulism test on stool resulted
positive.
A 1-month-old male presented to the ED after 1 day of lethargy
and decreased feeding. The mother reported a gradual onset of
less frequent stooling which worsened 1 week prior to presenta-
tion. Several weeks prior to presentation, the family tilled their
home garden. The patient was administered homemade maple
syrup and store-bought aloe vera for constipation. Initial imaging
and lab workup were unremarkable. On day 2, toxicology was
consulted due to concern for botulism. Physical exam was signifi-
cant for ptosis, mydriasis, and decreased sucking. Further work
up was completed which showed a respiratory virus panel posi-
tive for rhinovirus/enterovirus. Later in the evening, the patient
became hypoxemic requiring intubation. On day 3, a stool sam-
ple was collected, and botulism immune globulin 250mg was
administered intravenously. The patient remained intubated and
sedated on dexmedetomidine. He was briefly extubated on day
6 but required reintubation for respiratory support on day 7. The
patient slowly improved and was extubated on hospital day 11.
Preliminary testing on stool was positive for botulinum A toxin
on day 12. The aloe vera and maple syrup tested negative for
botulinum toxin, leaving the garden soil as the suspected source.
The patient continued to slowly improve and was discharged
without complications on day 17.
Discussion: Honey and soil have both been well described sour-
ces for C. botulinum. Over a recent 10-year period, only 3 con-
firmed cases of infantile botulism were reported in our state.
Botulism was confirmed in both cases, which is remarkable given
the rarity of the disease in our geographical region.
Conclusion: We present two cases of confirmed infantile botu-
lism requiring antidotal therapy who presented within a 2-week
period in a geographical area where botulism is uncommon.

aponce@iuhealth.org

184. A descriptive case series of a
single poison center’s experience of
Gyromitra spp. ingestions over a 19-
year period.

Varun Vohraa and Lydia Baltarowichb

aMichigan Poison Center at Wayne State University School of
Medicine; bHenry Ford Health System

Background: Gyromitra esculenta, known as the ‘false morel’, is a
toxic mushroom commonly found in the spring season in Europe
and North America. Many consider Gyromitra esculenta edible
with inexperienced mushroom foragers often mistaking these for
Morchella esculenta or ‘true morels’. European cases report signifi-
cant morbidity and mortality, including seizures and hepatotox-
icity, secondary to ingestion of these mushrooms. However,

North American reports have described a less severe toxidrome
following ingestion of Gyromitra esculenta. Our objective was to
conduct a longitudinal descriptive review of ingestions of
Gyromitra esculenta, and related Gyromitra species that are
known or suspected to contain gyromitrin, reported to our poi-
son center in the Great Lakes region from 2002 to 2020.
Methods: A retrospective review of ingestions of Gyromitra escu-
lenta, and related Gyromitra species known or suspected to con-
tain gyromitrin, reported to a single poison center. We queried
our poison center database for all cases involving Gyromitra spp.
ingestions from January 1, 2002 to December 31, 2020. Inclusion
criteria involved all human ingestions of Gyromitra spp. mush-
rooms known or suspected to contain gyromitrin; all ages and
both sexes were included. Exclusion criteria included ingestions
involving mushroom species other than Gyromitra species, non-
human ingestions, and information request calls. Hepatotoxicity
was defined as an elevated AST or ALT 2x the upper normal
limit, with or without an INR �2. Neurotoxicity was classified
according to symptoms including dizziness, headache, drowsi-
ness, sedation, ataxia, tremor, hallucinations, agitation, confusion,
delirium, and seizure.
Results: A total of 133 cases met inclusion criteria. The majority
of subjects (78; 59%) were males. The median age was 57 years.
Gastrointestinal symptoms were most frequent, including vomit-
ing (45 cases; 34%), nausea (36; 27%), abdominal pain (24;18%),
and hepatoxicity (13;10%). Four cases involved patients with an
AST and ALT exceeding 1000 IU/L (3%). Hemolysis occurred in
one case (0.8%). Neurotoxicity was present in 22 cases (17%),
with headache (6; 4.5%) and dizziness (5; 4%) being the most fre-
quently occurring symptoms. No seizures were reported.
Intravenous fluids, activated charcoal, cathartics, and antiemetics
were the most common therapeutic interventions (65 cases;
49%), followed by N-acetylcysteine (8; 6%), and pyridoxine (7;
5%). Minor medical outcomes were most common (51 cases;
38%), followed by moderate (31; 23%), cases with no clinical/
toxic effects (37; 28%), major (3; 2%), and cases with unknown
outcomes (11; 8%). No deaths were reported.
Conclusions: The primary toxin in Gyromitra esculenta and other
related Gyromitra species is gyromitrin, a volatile and unstable
compound that is hydrolyzed to monomethylhydrazine. This
metabolite is considered responsible for the neurotoxic effects
by interfering with pyridoxal phosphate-related enzyme reactions
which inhibit gamma-aminobutyric acid (GABA) synthesis.
Ingestions involving Gyromitra esculenta and related Gyromitra
species, can cause significant toxicity. Classical teaching and pre-
vious literature more commonly describe neurological symptoms,
including seizures. However, our 19-year review of Gyromitra spp.
mushroom exposures demonstrated minimal neurotoxic symp-
toms and no documented seizures. The majority of patients man-
ifested gastrointestinal symptoms, including hepatotoxicity. This
may reflect geographic- and species-specific differences in clinical
toxicity associated with Gyromitra spp. exposures.

varun.vohra@wayne.edu
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Background: Human grayanotoxin poisoning is distinctly uncom-
mon in North America, as the predominant source of human
exposure is honey made by bees pollinating dense crops of
Rhododendron species in the Mediterranean. Here we present a
case of confirmed unintentional grayanotoxin poisoning from
exposure to honey imported from Turkey.
Case report: A 61-year-old man with a history of hypertension
abruptly developed nausea, followed by lightheadedness and
loss of consciousness. He remained unresponsive to his family’s
attempts to rouse him for approximately 10minutes. On EMS
arrival, he was noted to be bradycardic to 40 beats/min, hypo-
tensive to 72/40mmHg, and remained unresponsive. He was
treated with 0.5mg atropine IV, 900mL of 0.9% NS, and O2 via
NRB, at which point his heart rate and blood pressure improved.
He regained consciousness within minutes of treatment.
On waking, he reported that he had an “identical” episode 3
days prior to presentation, for which he was admitted to the hos-
pital for 2 days. Evaluation at that time, which included a normal
echocardiogram, did not reveal an etiology. Both episodes, he
now noted, occurred approximately 30minutes after ingestion of
honey that was brought to the United States from Turkey and
given to him as a gift, first dissolved in soup and subsequently
spread on toast. He was admitted again to the hospital, under-
went repeat echocardiogram, telemetric monitoring, and com-
plete laboratory studies including a metabolic panel, blood
count, troponin, and a urine drug screen, all of which were unre-
markable. His symptoms did not recur, and he was discharged to
home.
The patients, blood, urine, and a sample of the honey were sub-
sequently analyzed via liquid chromatography–mass spectrom-
etry, and revealed the presence of Grayanotoxin I and
Grayanotoxin III in each of the samples.
Discussion: Grayanotoxins are a group of related diterpenoids
found in Rhododendron species, especially Rhododendron ponti-
cum, as well as several other species in the Ericaceae family.
Their pathologic effects are most notable on sodium channels.
Grayanotoxin I, in particular, increases the flow of sodium and
calcium ions across membranes. Clinical effects span multiple
organ systems including gastrointestinal (nausea, emesis, diar-
rhea), cardiac (bradycardia, heart block, dysrhythmia, hypoten-
sion), and neurologic (seizures). Treatment is largely supportive,
and a good response to atropine and IV fluids has been previ-
ously described.
While laboratory confirmation of grayanotoxins in biological
specimens or residual ingested material is generally not available
in a short enough turnaround-time to be clinically useful during
immediate management, confirmatory testing may obviate the
need for further outpatient evaluation to pursue alternative etiol-
ogies, as in this case.
Conclusion: Grayanotoxin is likely to remain a rare source of poi-
soning in North America, but as consumer quantities of goods
and produce continue to easily cross international borders, occa-
sional exposures can be expected to continue. Recurrent symp-
tomatic bradycardia without alternative etiology should prompt a
thorough exposure history, which may be revealing, as in this
case, of a treatable toxicologic etiology.

disalvo@gmail.com

186. Early experience with Fab2
antivenom to treat Arizona
rattlesnake envenomations

Anne-Michelle Ruha, Angela Padilla-Jones, Joshua
Canning, Meghan Spyres and Steven Curry, On

behalf of the ToxIC North American Snakebite Study
Group

Banner -University Medical Center Phoenix

Background: Crotalidae immune F(ab’)2 antivenom (Fab2AV)
became available for treatment of rattlesnake envenomation
(RSE) in the United States in 2019. Clinical experience and patient
outcomes data associated with use of Fab2AV are limited.
Methods: This is a retrospective study of all patients presenting
with RSE to two urban referral centers between Jan 2019 and
Dec 2020. Patients treated with Fab2AV were included; patients
who received any other antivenom or no antivenom were
excluded. Data collected included patient demographics, clinical
and laboratory findings, treatment, hospital length of stay (LOS)
and outcomes. Descriptive statistics were used to report results.
Definitions: thrombocytopenia¼platelets �120 K/mm3, coagulo-
pathy¼ fibrinogen �170mg/dL, late hemotoxicity¼ new or wor-
sening thrombocytopenia or coagulopathy after treatment and
during follow up. The study was approved by each facility’s IRB.
Results: 46 patients were included, with a male/female distribu-
tion of 70%/30%. 54% of bites were to the lower, and 46% to
the upper extremity. Findings included: extremity swelling in
100%, 13 with superficial tissue necrosis, hypotension responsive
to fluids in one patient, neurotoxicity in one patient (resolved
after receiving Fab2AV), and no major bleeding events.
Thrombocytopenia and coagulopathy were present in 20% and
35%, respectively. Median time to 1st dose of Fab2AV ¼3.0 hrs
(IQR 2-6) and the median total dose administered was 20 vials
(IQR 14-26). There were 3 mild acute hypersensitivity reactions,
each treated, and in 2 of 3 the Fab2AV was continued. Median
LOS was 1.6 days (IQR 1-2.6). 89% of patients had at least one
set of follow up labs obtained after discharge. 83% had follow
up at least 5 days after discharge, and 53% had follow up at
least 7 days after discharge. In the follow up period, there was
one case of delayed thrombocytopenia (platelets nadir ¼108 K/
mm3), one case of recurrent thrombocytopenia (platelets nadir
¼111 K/mm3) and no late coagulopathy. 4 patients reported a
rash in the follow up period, suspected to be serum sickness.
There were no readmissions or retreatments.
Conclusion: Patients treated for RSE in Arizona received a
median dose of 20 vials Fab2AV and experienced a hospital LOS
under 2 days. Fab2AV was associated with 6.5% early and 8.7%
late hypersensitivity reactions, all mild in this series. Although
thrombocytopenia was noted in two cases in the follow up
period, there were no clinically significant cases of late hemotox-
icity and no bleeding.

michelle.ruha@bannerhealth.com

187. Validation of a plant
identification application for
identification of digital images of
toxic plants

Sarah Mahonski, Emma Furlano and William Chiang
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Emergency Medicine, NYU Grossman School of Medicine, New
York, NY USA

Background: Plants accounted for over 45,000 exposures in
humans reported to American Poison Control Centers in 2019,
making it one of the top 25 most reported categories. Eleven
percent of these exposures are due to an unknown plant. Several
plant identification applications now exist to aid in identification
based on machine learning. A previous study compared three
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different commercially available applications and identified
PictureThis as the most accurate when identifying toxic plants;
however, this study was small and out of the 17 species of plants
tested, PictureThis identified 10 species correctly. This study aims
to validate PictureThis on a larger, more diverse, collection of
toxic plants.
Methods: Pictures of poisonous and injurious plants were
obtained from a digitalized textbook and were analyzed using
the unpaid version of PictureThis on an iPhone 11 Pro. If there
was more than one photo for a particular plant species, all pho-
tos were analyzed. One attempt was used for identification of
each picture. Pictures that did not contain plants were excluded
(for example, pictures of jewelry made from plant parts or seeds).
Given that often poison control centers and toxicologists must
rely upon digital photographs of plants sent in from patients
rather than the actual plant, digitalized photos of plants were
thought to be representative of real-world conditions.
Results: 364 photos were analyzed which included 162 individ-
ual plant genera and 232 individual plant species. Of the 364
photos used for analysis, PictureThis correctly identified both the
genus and species in 64% (n¼ 233). However, the correct genus
was able to be identified in 81% (n¼ 296). The plant identity
including genus was incorrectly identified in 68 photos which
included 36 different genera after accounting for genera with
multiple photos. This included several highly toxic plant genera
including Blighia, Conium, Datura, Pieris, Strychnos and Urginea.
For the 101 plant species with multiple photos available for ana-
lysis, PictureThis obtained the same result, either correct or incor-
rect, consistently in 81% (n¼ 82).
Conclusions: PictureThis had over 80% accuracy for identifying a
wide variety of digital images of toxic plants by genus, however
performed only at 64% for specific species. This is similar to prior
work by Otter et. al., which demonstrated a 59% accuracy for
plant species. Often consultation with a botanist is not available
in real time at regional poison control centers. Knowledge of
plant genus is useful even without knowing the specific species,
therefore this application is a useful adjunct for the medical toxi-
cologist with appropriate clinical correlation.

sarah.g.mahonski@gmail.com

188. Infant botulism complicated by
hyponatremia and subclinical seizures

Sarah Mahonski and Emily Cohen

Division of Medical Toxicology, Ronald O. Perelman Department of
Emergency Medicine, NYU Grossman School of Medicine, New
York, NY USA

Background: Infant botulism is a rare disease caused by inges-
tion of Clostridium botulinum spores, which germinate in the
immature infantile digestive tract and release botulinum toxin.
Botulinum toxin is a neurotoxin and causes the disease’s classic
signs and symptoms, including poor feeding, lethargy, and par-
alysis. Seizures are not typically described. In fact, botulinum
toxin has been explored as a treatment for epilepsy. Rare reports
describe an association with syndrome of inappropriate antidiu-
retic hormone (SIADH) and hyponatremia. Here, we report a case
of infant botulism that was complicated by seizures on electroen-
cephalography (EEG) secondary to hyponatremia from SIADH.
Case report: A 3-month-old previously healthy, full-term female
presented to the emergency department with decreased appetite
and a change in activity over the past three days. She was born
via cesarean section with no prior medical history. She was exclu-
sively breast fed without exposure to honey. Her home was sup-
plied by municipal water. There was recent construction in her
neighborhood. In the emergency department, vital signs were:

BP, 116/62mmHg; HR, 170 beats/min; RR, 35/min; oximetry, 95%
on 4 L O2 via nasal cannula; temperature, 36.6 �C. Her exam was
notable for 6mm dilated but reactive pupils, intercostal muscle
retractions, and lethargy. On hospital day 2, she had hypercapnic
respiratory failure requiring intubation. An extensive workup,
including MRI/MRV brain, lumbar puncture, and EEG, was unre-
vealing. On hospital day 3, toxicology was consulted, and an
empiric diagnosis of infant botulism was made. She received
botulinum immune globulin on hospital day 4. Her hospital
course was complicated by hyponatremia on hospital day 5 with
a sodium concentration of 128 mEq/L, during which time she
had three subclinical seizures on EEG. After initiation of levetira-
cetam and improvement in sodium, no further seizures occurred.
She was successfully extubated on hospital day 15 and regained
bowel function on hospital day 18.
Discussion: Infant botulism is uncommon, but data from Centers
for Disease Control and Prevention and the National Poison Data
System suggests that the incidence is increasing. Botulinum toxin
is a neurotoxin which prevents release of acetylcholine presynap-
tically. This leads to a descending paralysis. Botulinum toxin is
being investigated as a treatment for epilepsy in animal models
and is not typically associated with seizures. However, botulism
has been described to cause SIADH and seizures can occur from
hyponatremia. This patient’s seizures correlated with a change in
serum sodium concentration, and were thought to be due to
hyponatremia. They resolved with levetiracetam and correction
of sodium.
Conclusion: Seizures are rarely reported with botulism and when
present are usually secondary to hyponatremia. Seizures may be
underreported as patients with infant botulism are often para-
lyzed and sedated on mechanical ventilation.

sarah.g.mahonski@gmail.com

189. Cardiac glycoside and flavonoid
toxicity from over-the-counter weight
loss supplements: missteps in
identification and management

Megan Attridgea, Joseph Kennedyb and Andrea Yunc

aAnn & Robert H. Lurie Children’s Hospital of Chicago; bToxikon
Consortium; cLoyola University Medical Center

Background: Natural substances marketed as herbal weight-loss
supplements are widely available in health food stores and phar-
macies, and are often perceived as safe; however, there is limited
evidence to support efficacy and their safety is untested. Despite
this, an estimated 15% of adults have used a weight-loss supple-
ment. Their widespread availability makes them a risk for acci-
dental pediatric ingestion and off-target toxicities in adults.
Yellow oleander (under multiple pseudonyms) and “ra�ız de
tejocote” are two natural substances available for over-the-coun-
ter purchase for weight loss which have been associated with
falsely-detected digoxin concentrations and symptoms of cardiac
glycoside toxicity.
Case series: We report two distinct presentations of weight loss
supplement ingestion with symptoms of cardiac glycoside tox-
icity and falsely-detected digoxin concentrations. The patients
differed in age (18 months to 33 years), gender (male and
female) as well as intent of ingestion (exploratory vs purposeful
for weight loss). Both patients were previously healthy and used
no medications or supplements, except for hypothyroidism
treated with levothyroxine in the adult female patient. Reported
supplements ingested included “ra�ız de tejocote” and “semilla de
Brazil.”
Patients experienced symptoms including abdominal pain,
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nausea, vomiting, diarrhea, weakness. Vital signs ranged from
normal, to bradycardic and hypotensive. Electrocardiogram (ECG)
changes varied from sinus with junctional escape beats and bor-
derline prolonged PR interval in the toddler to sinus rhythm with
ST depression in leads II, III, aVF and V4-V6 in the adult female
patient. Initial digoxin concentrations were abnormal in both
patients at 1.0 ng/mL (Reference range 0.9-2.0 ng/mL) on
Beckman DxC 700AU and Beckman AU680 analyzers. Remaining
labs were within normal limits and ELISA-based urine drug
screens were negative. Both patients were admitted overnight
for observation and supportive care. Vital signs and ECG changes
resolved without administration of digoxin-specific antibody
fragments.
Discussion: Yellow oleander, Thevetia peruviana, which has been
sold under the specious name of “semilla de Brazil” contains
numerous cardiac glycosides, which are known to cause falsely
elevated digoxin concentrations and symptoms of cardiac glyco-
side toxicity. Similarly, “ra�ız de tejocote,” Crataegus mexicana, a
species of hawthorn, has recently been described to result in
symptoms resembling cardiac glycoside toxicity and falsely ele-
vated digoxin concentrations suggesting cross-reactivity with
commercial digoxin assays. In both cases, the consulting pro-
viders interpreted the digoxin concentration as “normal” when
the result fell within reference range. Finally, in the case of the
adult, the primary team’s internet search for "semilla de Brazil"
resulted in information about the Brazil nut and selenium tox-
icity, leading to a delay in recognition of the true exposure and
expected toxicities.
Conclusion: The safety of over-the-counter weight loss supple-
ments cannot be guaranteed and consumers should be aware of
potential toxicity when considering their use. Health care profes-
sionals should be aware that acute ingestions of these products
present with cardiac glycoside toxicity, that confusion between
scientific and common names and identities is a source of confu-
sion, and that detectable serum digoxin concentrations are
abnormal even if within laboratory reference range.

mattridge@luriechildrens.org

190. Multiple organ failure in a child
after ingesting seeds of Colchicum
autumnale

Sam Sheikalia, Ziad Kazzib, Huseyin Cetin Ketencic,
Osman Yesilbasd and Aynur Sahine

aEmory University School of Medicine; bDepartment of Emergency
Medicine, Emory University and the Georgia Poison Center; cThe
Council of Forensic Medicine, Trabzon Chairmanship, Trabzon
Turkey; dKuradeniz Technical University School of Medicine,
Department of Pediatrics, Division of Pediatric Intensive Care;
eKaradeniz Technical University School of Medicine, Department of
Emergency Medicine

Background: Colchicine poisoning occurs most commonly sec-
ondary to the intentional or unintentional overdose of the
pharmaceutical product. However, toxicity from plants containing
colchicine alkaloids, such as Colchicum sp. and Gloriosa sp., is also
reported. Colchicum sp. is the more widely distributed of the
two, containing more highly concentrated colchicine in the pods
and seeds and less concentrated in the stalk and flowers.
Colchicine inhibits mitotic function, affecting virtually all cells in
the body, but initially most apparent on rapidly multiplying cells
(such as the intestinal tract), leading to early and late phases of
toxicity. The early phase is characterized by nausea, vomiting,
and diarrhea, often leading to significant water loss and subse-
quent hypotension and electrolyte abnormalities. The more

dangerous late phase may present with delirium, arrhythmias,
renal failure, seizures, pulmonary edema, acidosis, coagulopathy,
neuropathy, rhabdomyolysis, and pancytopenia/leukopenia; sep-
sis is a common cause of death secondary to leukopenia.
Treatment of colchicine toxicity is largely supportive.
Case report: A previously healthy 4-year-old female presented to
a Turkish emergency department with severe nausea, vomiting,
diarrhea, and confusion 2hours after ingesting an unknown num-
ber of seeds of a wild plant in her backyard. She initially presented
with GCS 13 and vital signs significant for BP: 60/40mmHg, HR:
150 bpm. Otherwise, physical exam was unremarkable. She was
transferred to a pediatric ICU. Her initial labs were significant for
LDH 4000 IU/L, AST 369 IU/L, WBC 9600 cells/L, platelets 90,000
cells/L, and CPK 860 IU/L. Her hypotension improved with aggres-
sive fluid resuscitation. Repeat labs after transfer showed worsening
thrombocytopenia, rhabdomyolysis with rising creatinine, and
leukocytosis. Arterial blood gas showed mild metabolic acidosis
(pH: 7.27, HCO3: 17 mEQ/L, lactate 25mmol/L.) A botanist identified
the ingested plant as Colchicum autumnale, later qualitatively con-
firmed with serum and urine colchicine levels using liquid chroma-
tography-mass spectrometry. EKG showed sinus tachycardia. Chest
X-ray showed pulmonary edema versus infiltrates, and she required
nasal cannula at 5 LPM for 3 days. She was started on a benzodi-
azepine infusion for agitation. A sodium bicarbonate infusion was
initiated for her acidosis and rhabdomyolysis with continued
improvement in subsequent labs. On day 5 of her observation,
severe neutropenia developed (ANA: 250 cell/L), that responded to
10 microgram/kg subcutaneous filgrastim. On hospital day 9, she
was discharged after a full recovery.
Discussion: While colchicine tablets are more likely to cause col-
chicine toxicity, Colchicum sp. is an important cause to consider.
Supportive care remains the mainstay of treatment in colchicine
toxicity. Typically, there is little benefit from activated charcoal
given rapid onset of GI symptoms. Hemodialysis is also of virtually
no benefit in regard to drug removal given colchicine’s large vol-
ume of distribution, though it could play a role in renal failure or
pulmonary edema treatment. Filgrastim therapy can be effective in
treating the neutropenia and potentially decrease the risk of sepsis.
Conclusion: Natural plant colchicine poisoning is difficult to rec-
ognize and can lead to severe toxicity. Therefore proper identifi-
cation of the plant is important in order to guide subsequent
therapies.

ssheika@emory.edu

191. Tea for two: forget the mountain
wild honey – suspected grayanotoxin
poisoning in a Nepali couple

Elizabeth Millweea, Faisal Minhaja, John Downsb and
James Leonarda

aMaryland Poison Center, University of Maryland School of
Pharmacy; bWalter Reed National Military Medical Center

Background: Honey is commonly used as a food product along
with multiple purported medicinal effects. Select honey har-
vested primarily in Nepal is known to contain grayanotoxins,
which function as sodium channel openers in the central nervous
system (CNS). This report describes a Nepalese couple who drank
tea containing “Mountain Wild Honey” and developed symptoms
consistent with grayanotoxin poisoning.
Case series: A husband (50 years) and wife (48 years) called
emergency medical services (EMS) for nausea, vomiting, and diz-
ziness shortly after drinking tea with 2 teaspoons of “Mountain
Wild Honey” from Nepal. The wife had made tea with honey to
treat symptoms of an upper respiratory infection and had made
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a cup for her husband. Per EMS, the husband was also tachyp-
neic and rigorous, but afebrile. On scene, she was described as
hypotensive and bradycardic, and the husband had a blood pres-
sure as low as 55/30mmHg. On ED arrival approximately
45minutes after ingestion, her initial vital signs were: blood pres-
sure (BP) 85/54mmHg, heart rate (HR) 53 beats/min (bpm); his
BP was 86/58mmHg, HR 48 bpm. Initial EKGs displayed sinus
bradycardia with normal PR and QRS intervals, but her QTc was
474 msec and his was 455 msec. Elevated serum lactate was
seen at 3.4mmol/L and 3.9mmol/L for wife and husband,
respectively. Both patients had no significant medical history and
were not taking any chronic medications. They denied access to
calcium channel blockers or beta-blockers. They were initially
treated with antiemetics and an intravenous (IV) fluid bolus. By
2 hours after ingestion, her repeat BP was 80/60mmHg with a
HR in 60’s bpm despite 1 L of IV fluid and subsequent mainten-
ance fluids. The husband’s BP rose to 101/56mmHg with HR con-
sistently above 60 bpm and he subsequently remained
asymptomatic. Both were admitted to the intensive care unit
overnight. No ventricular arrhythmias were observed, and no
vasoactive medications were administered. Seven hours after
ingestion her BP and HR had risen to 90/55mmHg and 56 bpm
and she was asymptomatic. Sixteen hours after ingestion, both
patients had normal BP and HR (144/67mmHg and 88 bpm, 127/
71mmHg and 60 bpm) and they were discharged from the
hospital.
Discussion: Grayanotoxin toxicity manifests with dizziness,
altered mental status, nausea, vomiting, and cardiac depression
secondary to its central effects on neuronal sodium channels.
Both patients exhibited significant symptoms, that resolved
quickly overnight with minimal supportive therapies.
Conclusion: Grayanotoxin poisoning secondary to Nepalese
honey use was effectively managed with supportive measures
and the patients returned to baseline by the next morning.
When evaluating the poisoned patient, providers should remain
cognizant of non-pharmaceutical, traditional, or natural therapies
that patients may use at home.

emillwee@rx.umaryland.edu

192. Mistaken identity: unintentional
ingestion of colchicine containing
plants

Vincent Calleoa, Alicia Lydeckerb, Cory Howarda and
Jeanna Marraffaa

aSUNY Upstate Medical University; bAlbany Medical Center

Background: Plant foraging is common in the springtime. In the
early stages of growth, some poisonous plants may mimic
benign florae and result in toxic ingestions. We present a case of
a patient with severe toxicity after inadvertently consuming a
colchicine containing plant.
Case report: A 57-year-old female presented to an Emergency
Department with nausea, vomiting, and diarrhea about 12hours
after reportedly consuming what was initially believed to be lily
of the valley that she mistook for ramps. Vital signs were report-
edly within normal limits upon arrival. Laboratory testing, includ-
ing a basic metabolic panel and liver function testing were
nonactionable; her digoxin level was negative. Her troponin was
0.09 ng/mL with a normal electrocardiogram. The patient
remained hemodynamically stable but had persistent diarrhea
requiring hospital admission. Her diarrhea persisted and on hos-
pital day 3, the patient developed pancytopenia. White blood
cell count (WBC) was 2,000/mL (23,000mL on arrival). Her hemo-
globin was 10g/dL (17g/dL on arrival) and platelet count was

30,000/mL (initial value not reported). Her troponin trended
down to 0.03 ng/mL. Given the pancytopenia, ingestion of a col-
chicine containing plant was considered. There were no rem-
nants of the ingested material however family provided photos
of plants picked from the same location and they were consist-
ent with autumn crocus.
Repeat lab testing on hospital day 4 showed a WBC of 2,600/mL,
Hg of 10.7g/dL, and platelet count of 41/mL. Colony stimulating
factor was started on hospital day 4. The patient remained in the
hospital for a total of six days with improvement in her CBC prior
to discharge. Colchicine testing was performed ordered on hos-
pital day 3 and returned after discharge at 1.3ng/mL (reporting
threshold 0.2ng/mL).
Discussion: In early stages of growth, many toxic plants, includ-
ing Convallaria majalis (lily of the valley) and Colchicum autum-
nale (autumn crocus), can be misidentified as Allium tricoccum
(ramps). Gastrointestinal symptoms occur within hours of inges-
tion of Colchicum autumnale. An initial leukocytosis may be seen
followed by pancytopenia several days later. Elevated troponin
levels may be seen typically within the first 24-72hours.
Ingestion of a colchicine containing plant was not initially consid-
ered because the reported ingestion was lily of the valley and
the Toxicologist was not provided the CBC until hospital day 3.
Fortunately, our patient responded well to supportive measures
and colony stimulating factor.
Conclusion: A wide differential diagnosis should be considered
even if patients report ingesting a certain substance as it can be
misidentified. Clinicians should consider colchicine containing
plants when patients present with gastrointestinal symptoms
especially with an initial leukocytosis.

vcalleo1@gmail.com

193. A secondary analysis of adverse
events and naloxone administration
in intentional kratom exposures from
2013 – 2020 using the Toxicology
Investigators Consortium (ToxIC)
registry

Sasha Kaisera, John Raguea, Kirsten Smithb and
Stephanie Weissc, on Behalf of the Toxic
Investigators Consortiumd

aRocky Mountain Poison and Drug Safety; bNational Institutes of
Health, Intramural Research Program; cNational Institute on Drug
Abuse, Transitional Addiction Medicine Branch; dACMT

Background: Kratom, a plant indigenous to Southeast Asia that
has dose-dependent opioid and stimulant effects, has gained
popularity in the U.S. as a method of self-treating pain, anxiety,
and opioid dependence or withdrawal. Kratom-associated tox-
icity, including seizures, cardiotoxicity, hepatotoxicity, respiratory
toxicity, and death, are documented, yet likely remain under-
identified and -reported. Likewise, naloxone administration has
been recommended for reversing suspected kratom toxicity, yet
few clinical data regarding prevalence and efficacy of this prac-
tice exist. Using the ToxIC registry, this study characterized kra-
tom-associated toxicity in patients to whom naloxone was
administered, versus not administered, in the presence and
absence of coingestants.
Methods: This is a secondary analysis of data from the ToxIC
registry, which prospectively collects prespecified data on all
patients seen by the medical toxicologists. Inclusion criteria were
all cases of intentional kratom exposures with and without
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coingestants from 2013-2020. Intentional exposures were defined
as purposeful use, misuse, and reported therapeutic use. We
examined prevalence of adverse effects (e.g., seizures, hepatotox-
icity, cardiotoxicity, signs and symptoms of the opioid toxi-
drome), kratom dose, and administration of naloxone. The
primary outcome was the frequency of specific adverse events,
including seizures, hepatotoxicity and cardiotoxicity. Secondary
outcomes were the occurrence of the opioid toxidrome and the
frequency of naloxone administration in cases of kratom-associ-
ated toxicity.
Results: Forty-one cases of intentional kratom exposure were
identified, with kratom dosing not reported for most cases.
Twenty-three patients presented with a coingestant.
Coingestants included sedative-hypnotics (26.1%), sympathomi-
metics (17.4%), anticholinergic/antihistamines (17.4%), opioids
(17.4%), herbs/supplements (17.4%), cannabinoids (17.4%), anti-
convulsants (4.3%), antipsychotics (4.3%), and antidepressants
(4.3%). Five coingestion cases (21.7%) were administered nalox-
one, with two of these showing coingestion of loperamide and
U-47700. Respiratory depression, bradypnea, coma, and central
nervous system (CNS) depression were documented in six (26%),
three (13%), and seven (43%) cases, respectively. The opioid toxi-
drome was noted in two patients (8.7%). Three of 18 patients
with a kratom-only ingestion (16.7%) were administered nalox-
one. Of the kratom-only ingestions, respiratory depression, bra-
dypnea, coma and CNS depression were documented in three
(16.7%), two (11.1%), and three (16.7%) cases, respectively.
However, the opioid toxidrome was not diagnosed in any kra-
tom-only ingestions. Seizures occurred in four of 41 total cases
(8%). Hepatotoxicity was identified in a single patient (2.4%). One
additional patient had hepatic injury with elevated bilirubin, and
AST >100 but <1000U/L. Ventricular dysrhythmias was noted in
two patients (4.9%), QTc prolongation in three patients (7.3%),
and QRS prolongation in two patients (4.9%). Four patients were
diagnosed with myocardial injury or ischemia (9.8%).
Conclusions: Adverse effects attributable to kratom-only expos-
ure were few but reflect concerning symptoms requiring further
study. Adverse events were reported more frequently in the pres-
ence of coingestants. Although some literature recommends
using naloxone to reverse respiratory depression associated with
kratom toxicity, few cases have been reported. This study
showed that naloxone utilization is more common in kratom tox-
icity patients presenting with coingestants than in patients with
kratom-only exposures. It is unclear if naloxone administration is
effective in reversing kratom toxicity; further work to answer this
question is ongoing.

hoanvu.nguyen@rmpds.org

194. Envenomation by the African
bush viper Atheris squamigera

Sam Ontiverosa, Garry Winklerb, Priya Sriharic, Alicia
Minnsb and Richard Clarkb

aMedical University of South Carolina; bUniversity of California San
Diego; cUniversity of Southern California Medical Center

Background: The Green Bush Viper, Atheris squamigera, is found
in west and central Africa. Reports of Atheris bites exist, but few
details are provided. Mild symptoms include local swelling, pain,
bruising, dizziness, nausea, and regional lymphadenopathy, but
may progress to thrombocytopenia, coagulopathy, hemolysis,
hemorrhage, and renal failure. There is no specific antivenom,
but other viper antivenoms have been theorized to be effica-
cious. We report a case of a moderate bush viper envenomation
that showed little response to treatment with antivenom.

Case report: A 36-year-old female presented after being bitten
by a Green Bush Viper. The patient works in the reptile house at
the zoo and was cleaning cages when she was bitten on her
right hand. She reported immediate pain and bleeding at the
site with subsequent swelling that progressed proximally. On
arrival to the hospital, the patient was complaining of pain in her
arm with associated nausea and headache. Vital signs were heart
rate of 72 bpm, blood pressure of 132/78mmHg, respiratory rate
of 17 bpm, and oxygen saturation of 99% on room air. Exam was
notable for two punctures on the right dorsal hand with sur-
rounding edema and induration. There was some oozing from
the wound which stopped within 10minutes. The hand had full
neurologic function, strong pulses, and brisk capillary refill. Labs
were remarkable for a white blood count of 6.7TH/uL, hemoglo-
bin of 12.2g/dL, platelets of 196TH/uL, PT of 10.9, PTT of 25, INR
of 1.0, fibrinogen of 180mg/dL, D-Dimer of 224ng/ml, and cre-
atinine kinase of 320U/L. A metabolic panel and transaminases
were normal. The edema progressed to the entire upper extrem-
ity with increasing tightness, pain, and paresthesias. Distal sensa-
tion and capillary refill remained intact. No specific antivenom for
this species was available, however, other African antivenoms
were brought from the zoo. Based on previous case reports
using antivenom from similar snake species, eight vials of
Inoserp Pan-Africa F(ab)2 antivenom were administered in two
vial increments without apparent effect. Platelets decreased to 92
and fibrinogen decreased to 76. Ten vials of Antivypmen Tri
were administered, but swelling continued to progress into the
axilla with regional lymphadenopathy. Ten vials of Anavip were
then administered with no further progression. By the next
morning, the patient’s fibrinogen and platelet count had
improved and her hemoglobin remained stable. On day 3, the
patient’s swelling decreased and she was discharged. Follow up
labs on day 7 were without abnormality.
Conclusion: Bush viper envenomation is poorly reported and the
optimal management remains unknown. Given the severity of
symptoms seen in previous reports, our patient was administered
available viper antivenom in the hope of moderating effects.
However, minimal positive response was observed. While she
ultimately developed only moderate symptoms without the
organ failure or significant bleeding seen in previous cases, this
may have represented the natural course of envenomation and
may not have been due to efficacy of the administered anti-
venom. Until specific antivenom is developed to treat Atheris spe-
cies envenomation, management remains primarily supportive.

sontiver@bu.edu

195. Persistent sensory deficit
following pyrethroid misuse to
combat bedbugs

Ronald Kirschnera, Michael Halla and Yoon Jeongb

aUniversity of Nebraska Medical Center; bNebraska Regional Poison
Center

Background: Serious complications of pyrethroid pesticide
exposure are most commonly seen after large ingestions with
self-harm intent. We report a patient with persistent neurologic
complaints following repeated excessive home application to
eliminate bedbugs.
Case report: A 78-year-old man with type 2 diabetes (DM2)
sprayed a product labeled as “Hot Shot Bed Bug Killer” (active
ingredient cypermethrin) on his home bedding and furniture. He
applied the substance repeatedly, approximately 1-2 times per
week, and later became concerned about possible inhalation of
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the pesticide. Following application, he sometimes washed or
showered, but this was not done consistently. During this period,
his wife was mostly staying at their daughter’s house, and
remained asymptomatic. After 2 months of this routine, the
patient reported progressive lower extremity (LE) numbness and
sensory loss to his primary care provider (PCP). The PCP attrib-
uted these symptoms to diabetic neuropathy. DM2 had been
diagnosed approximately 6 years earlier, was treated only with
metformin, and there was no documented history of neuropathy.
The patient was skeptical of this diagnosis. He sought a second
opinion at the emergency department (ED), where the history of
pesticide exposure was elicited, and he was referred to the toxi-
cology clinic. At the time of clinic visit 2 weeks later, he was alert
and oriented with normal vital signs and motor function, but
had symmetrically diminished light touch sensation in the distal
LE. Routine metabolic panel sent from the ED included a glucose
of 97mg/dL with normal creatinine, electrolytes, and aminotrans-
ferases. Interestingly, the LE sensory loss had improved in the
time since the patient’s ED visit, and was much improved since
the peak exposure 2 months earlier. Pyrethroid concentrations
were not obtained due to the time lapse since peak exposure.
Discussion: Our assessment was limited by the fact that we saw
this patient months after his peak exposure. The primary route of
exposure appears to have been dermal, with some inhalational
component. Although tissue concentrations were not obtained,
LE sensory changes began with repeated exposure, and gradually
improved with abstinence. Dermal pyrethroid exposure has been
associated with paresthesias that are usually self-limited. In this
case, the patient’s age and DM2 may have contributed to the
persistence of effect.
Conclusion: Repeated dermal exposure to pyrethroids for the
purpose of eliminating bedbugs may place patients at risk for
persistent neurologic effects.

rkirschner@nebraskamed.com

196. Getting the lead out with chronic
kidney disease

Ronald Kirschnera, Julia Kimbleb, Levi Lutza, Felipe
Naranjoa and Katharine Reisbiga

aUniversity of Nebraska Medical Center; bNebraska Regional Poison
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Background: Symptomatic lead toxicity is typically treated by
administering a chelating agent that forms a complex with the
metal, which is then cleared renally. When the patient has pre-
existing end-stage kidney disease (ESKD), the situation is more
complex, and a chelator must be chosen based on pharmacokin-
etics compatible with renal replacement therapy.
Case report: A 39-year-old woman with a history of hyperten-
sion and ESKD on intermittent hemodialysis 3 times/week pre-
sented to the emergency department with generalized
abdominal pain and constipation for several days. She had been
repeatedly (over the course of months) ingesting soil from her
native country, along with broken up clay pots. Routine chemis-
try, CBC, plain abdominal films and CT were unremarkable, and
urine pregnancy was negative. The patient was admitted to the
internal medicine service for further work-up. A blood lead level
(BLL) obtained on presentation later resulted at 78.8mcg/dL, and
toxicology was consulted. The patient was alert, oriented, and
neurologically intact without evidence of encephalopathy. After
discussion with the nephrology and pharmacy teams, we deter-
mined that the best treatment option in this case was
CaNa2EDTA, based on its low protein binding and small volume
of distribution. CaNa2EDTA 1000mg was infused via central ven-
ous catheter one hour before beginning the patient’s standard 4-

hour dialysis run. This procedure was performed a total of five
times during the patient’s 11-day hospital stay. Repeat BLL at
this point was 34.1mcg/dL, and the patient’s abdominal pain
had markedly improved. She was discharged with a tunneled
central venous catheter, and appointments were scheduled to
administer CaNa2EDTA in internal medicine clinic immediately
preceding outpatient dialysis. The patient was also assessed by
psychiatry and deemed to be safe for discharge with family.
Outpatient chelation followed by dialysis was performed four
times over a 12day period, and subsequent BLL was
16.2mcg/dL.
Discussion: This patient’s presenting symptoms (abdominal pain
and constipation) resolved as her BLL declined. She described a
vaguely defined “craving” to ingest soil and pottery, similar to an
urge she had felt when pregnant with her children, now grown.
The patient seemed intent on working with family to avoid a
recurrence of lead toxicity and, due to her chronic kidney dis-
ease, she has excellent follow up. In this case interdisciplinary
collaboration between services – nephrology, internal medicine,
toxicology, and pharmacy – facilitated lead clearance. Three che-
lating agents are generally used to treat lead toxicity in the
United States. Oral dimercaptosuccinic acid might have been an
option for a non-encephalopathic patient with normal kidney
function, but high protein binding makes it poorly dialyzable.
Structurally similar dimercaprol must be administered IM, and
there is less experience using it as a single chelating agent.
Conclusion: For patients with metal toxicity in the setting of
ESKD, interdisciplinary collaboration is crucial in the choice of
chelating agent and timing of its administration.

rkirschner@nebraskamed.com

197. A tale of ice and fire

Matthew Correiaa,b, Faye Girardib, Michael C Letskyb,
Charisse Pizzarro-Osillab and B. Zane Horowitza,b

aOregon Health and Science University; bOregon Poison Center

Background: After a devastating forest fire season this past sum-
mer that generated an excess number of carbon monoxide (CO)
calls to our Poison Center, the Pacific Northwest experienced one
of its most debilitating ice storms in recorded history. Between
February 13th and 15th, 2021, over 300,000 people within the
Northern Willamette Valley lost power as electrical lines col-
lapsed. To stay warm, alternative methods of heating were
employed including running generators as well as burning char-
coal fires and gas stoves indoors. Among the pre-hospital casual-
ties was a family of four that was found dead upon arrival of
emergency medical services.
Methods: We conducted a retrospective chart review of ice
storm related Poison Center calls between February 13th and
19th, 2021. The search was restricted to the NPDS code for car-
bon monoxide. Deidentified demographic, exposure, and out-
comes data was extracted and analyzed.
Results: There were 46 calls to our Poison Center involving 85
patients. The median age was 28 years old; 28% of calls affected
children �18, 59% adults 19-64, and 13% elderly 65 and older.
Women accounted for 57% of patients. The most common
reported sources of CO exposure were generators (30%), gas
stoves (28%), and charcoal fires (26%). Although syncope was
reported in 39% of patients, a CO concentration over 25% was
only noted in 10%. Two individuals experienced cardiac arrest in
the pre-hospital environment; both were successfully resuscitated
but one ultimately expired. Hyperbaric oxygen (HBO) was recom-
mended for 22 patients and successfully completed for 12. One
patient who had a syncopal event and an elevated troponin later
refused HBO. Unfortunately, the power outage affected one of
our states’ three emergency-use hyperbaric chambers midway

96 ABSTRACTS



through the natural disaster likely limiting who could have been
treated.
Conclusions: Winter weather events leading to widespread
power outages in the Pacific Northwest are rare. However, this
review of demonstrates that there is ample opportunity for pre-
emptive community engagement to minimize future harm.
Education should focus on the dangers of using charcoal fires,
camp stoves, and running generators indoors. Emergency public
health measures to issue alerts by mobile phone are being
explored as traditional communication sources such as radio, TV,
and the internet may be inaccessible once a power outage
arises.

correiam@ohsu.edu

198. New paint stripper formulation
causes significant dermal pruning and
pain: a case series

Theresa Matoushek, Sarah Brown, Rosanna Tochtrop,
Rebecca Tominack and Julie Weber

Missouri Poison Center

Background: In 2019, the Environmental Protection Agency
banned methylene chloride in paint strippers for consumer use.
There is limited information about the effects of exposure of
replacement formulas. We report four cases of dermal exposure
to Kwik StripVR containing 45% dimethyl carbonate, 20% dimethyl
sulfoxide (DMSO), 20% xylene which caused painful infiltrative
changes in the hands lasting several days. Additional cases have
been reported to this poison center and others can be found on
internet forums.
Case series: Case 1: A 36-year-old woman used the product for
one hour even though it “ate right through the gloves.” She
reported the skin over the palmar surfaces was “wrinkled like a
raisin and hard like leather” with significant pain. Aloe was rec-
ommended by an urgent care center and provided no relief. The
poison center advised avoiding trauma to fingertips and resting
the hands when possible. At 48hours, both the pain and the
pruning were improving.
Cases 2 and 3: Two adult men reported continuous use for
90minutes despite glove deterioration after 20minutes. Within
2 hours, they had pain, redness, swelling, and deep pruning to
fingers described as the “texture of a morel mushroom.” In Case
2, the affected area developed a bruised appearance. He initially
applied silver sulfadiazine cream without relief and then changed
to arnica gel and lotion. Swelling and pain decreased, and range
of motion improved by day 4. The skin eventually desquamated
with residual itching. He returned to work on day 7. Case 3
treated the hand with antibiotic ointment in a latex glove for
several days and had full range of motion and no pain by day 6.
Case 4: A 32-year-old woman used the product for 1 hour with-
out gloves. Within 2 hours her skin “felt like rubber” with deep
wrinkles and intense burning. She was treated in an emergency
room with morphine and ketorolac but soaking in water was the
only intervention that provided pain relief. On day 2, the skin
was peeling with intense itching and “looked like a morel mush-
room.” By day 8, skin was tight with reduced sensation, but pain
was improving.
Discussion: This formulation contains the highly polar solvent
DMSO, a skin penetrator and carrier of other chemicals. Wrinkled
skin suggests expansion of surface area by absorption of liquid,
such as occurs with prolonged water immersion. However, these
patients had very deep skin folds with intense pain that took
several days to resolve. Prolonged DMSO contact can induce a
cellular infiltrate, which would explain this. DMSO may also

enhance the penetration of other chemicals in the product
(dimethyl carbonate, xylene, or small concentrations of other
ingredients) which could contribute to the injury.
Conclusions: Newer paint remover formulations will likely have
less potential for airborne exposures and systemic toxicity than
methylene chloride. However, they have adverse dermal effects
not yet fully characterized. We report a series of unusual skin
reactions to a replacement formulation, without clear explanation
of the mechanism of injury.

theresa.matoushek@ssmhealth.com

199. Two fatal outcomes following
intentional ingestion of sodium nitrite

Theresa Matoushek, Rebecca Tominack and Julie
Weber

Missouri Poison Center

Background: Sodium nitrite is a common food preservative in
cured meats and is one component of the traditional antidote
regimen for cyanide poisoning. In recent years, it has become a
method of self-harm attempts through “suicide kits” available
online. We report two cases of fatal intentional sodium nitrite
poisonings.
Case series: Case 1: A 24 year-old male called 911 after inten-
tionally ingesting 30g of sodium nitrite in a suicide attempt.
Paramedics found him cyanotic with agonal respirations and
weak carotid pulse. He suffered pulseless electrical activity (PEA)
arrest en route and arrived at the emergency department (ED)
with CPR in progress and supraglottic airway in place. He was
unresponsive (Glasgow Coma Scale 3) with pupils fixed and
dilated. He was intubated and ACLS protocol was initiated
including aggressive fluid resuscitation, epinephrine, and bicar-
bonate. Asystole persisted on the monitor and his blood “looked
like chocolate”. Methemoglobin was 83.5%. Methylene blue infu-
sion was started 30minutes into the resuscitation effort, without
clinical response. Ultrasound confirmed cardiac standstill and he
was pronounced dead 1hour after arrival to the ED.
Case 2: Paramedics called the poison center while on the scene
with a 40 year-old male who intentionally ingested 2 ounces of
sodium nitrite 15minutes prior to their arrival. He vomited and
verbalized to them that he would be unconscious within
20minutes. The patient indeed became unresponsive and was
intubated on scene. PEA arrest occurred during transport to the
ED and his lips and face were cyanotic. The ED was prepared for
his arrival with a double dose of methylene blue ready. ACLS
protocol was continued unsuccessfully for 30minutes with return
of pulse for only a few minutes before he expired. Labs were not
obtained.
Discussion: Sodium nitrite is a vasodilator causing hypotension
and end-organ hypoperfusion. It is also a methemoglobinemia
inducer with strong oxidizing capabilities. It oxidizes ferrous iron
in the hemoglobin ring to ferric iron making it unable to trans-
port oxygen leading to chemical asphyxia. It is sold to the gen-
eral public for making cured sausages and other meats, as it
contributes to their characteristic color and flavor and protects
against botulinum formation. The rat oral LD50 is 150mg/kg. An
equivalent dose in a 70 kg human is only about 10 grams. It is
freely water-soluble so is easy to ingest as a solution. One pound
of sodium nitrite can be purchased on the internet for
under $20.
Conclusions: As rates of suicides continue to increase, it is not
surprising that individuals are turning to the internet as a
resource for instructions and methods. Sodium nitrite is inexpen-
sive, readily available online, and a potent toxin. Overdose leads
to rapid progression of symptoms with a high mortality rate.
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Poison centers must be aware of the severity of these cases and
provide immediate recommendations for potential life-saving
interventions.

theresa.matoushek@ssmhealth.com

200. Subcutaneously injected
detoxified Naja kaouthia venom for
analgesia resulting in anaphylaxis

Justin Arnold

University of South Florida

Background: Therapeutic applications of snake venoms, which
are thought to modify pain signaling pathways and notably ion
channel function, have long been an area of interests for scien-
tists and clinicians. In 1936 cobra venom was described by
Malcht et al as a potential analgesic xenobiotic. In the 1950s
Cobrotoxin, a short chain alpha-neurotoxin derived from the
Naja naja atra snake, was studied after modification or detoxifica-
tion for use in humans. Although there has been some interest
in investigating detoxified Naja spp. venom as an analgesic
adjunct over the last several decades; clear benefits and logistical
challenges have limited further research and broader use.
Case report: A 50-year-old woman with a history of COPD and
severe chronic pain was subcutaneously administered 20mg of
expired research Naja kauothia venom by her husband in an
effort to control her pain. The patient’s husband previously par-
ticipated in research detoxifying Naja kauothia venom by heating
at 60C for three hours, filtering the solution and diluting with
saline to a concentration of 10mg/mL. 2mL (20mg) of the solu-
tion that was produced in 2006 and expired in 2016 was admin-
istered in her left thigh. She had never been exposed to any
snake venom in the past. She developed erythema, rash, and
pruritis at the injection site within 2-3minutes followed by chest
tightness, dyspnea, wheezing, and throat discomfort two minutes
later. EMS was called, and she was transported to the ED. Upon
arrival her pulse was 110 bpm, BP was 180/86, respirations were
28 bpm, SpO2 was 100%, and her temperature was 98F. She was
given epinephrine, albuterol, diphenhydramine, oxygen, and
methylprednisolone to treat an anaphylactic reaction. She
improved after three albuterol treatments and was able to be
taken off oxygen. The patient left the emergency department
against medical advice after she clinically improved.
Discussion: Cobra venoms have reportedly been modified or
detoxified through various mechanisms including heating, treat-
ment with 0.25% glutaraldehyde, use of ionizing radiation, and
more. Detoxification aims to minimize the deleterious effects of
the venom but preserve the beneficial effects. Naja naja atra
venom has been studied for its effects on pain signaling, inflam-
mation, immunoregulation, and even antiviral activities. However,
our case however, demonstrates that minimizing its immunogen-
icity is likely to remain difficult. Our patient appeared to have a
rather classic anaphylactic reaction to the venom that was intro-
duced subcutaneously. Initially antivenin was considered, how-
ever the patient rapidly improved with treatment for anaphylaxis
and left the ED against medical advice. Clinical improvement in
the patient’s pain was not able to be assessed.
Conclusions: Clinicians should be aware of the practice of
detoxified snake venom use for the purported treatment of pain
and the risk for allergic or anaphylactic reactions, even when
administered subcutaneously. Rapid assessment and treatment
for anaphylaxis should be considered, and antivenin may not be
required.

jarnold25@gmail.com

201. Coagulation conundrum: snake
envenomation in a patient with
hemophilia A

Sukhshant Attia, Blakely Hudsonb and William
Rushtonc

aUniversity of Alabama at Birmingham Emergency Department
and Alabama Poison Information Center; bUniversity of Alabama
at Birmingham Department of Emergency Medicine; cUniversity of
Alabama at Birmingham, Department of Emergency Medicine and
Medical Toxicology

Background: Current scientific literature is sparse on North
American crotalinae envenomations to patients with underlying
coagulopathy. The goal of this report is to present a patient with
hemophilia A who was subsequently envenomated by an
Agkistrodon piscivorus (cottonmouth).
Case report: A 29-year-old male with a past medical history of
hemophilia A was envenomated over the right calcaneus by an
Agkistrodon piscivorus (which was identified by the patient at the
time). Initial vital signs were notable for blood pressure 132/
71mmHg, HR 93 bpm, RR 16 breaths/min, oxygen saturation 97%
on room air, and temperature 97.8F. On examination, the
patient’s right heel had a ‘fang-like’ bite mark with sanguineous
ooze and surrounding ecchymosis (measuring �5cm x 4cm).
Circumferential edema extended from the bite area to the right
mid-calf. The patient’s hemoglobin was 13.2 g/dL, platelets 207
103/microL, INR 1.0, PTT 28, d-dimer 0.35 ug/mL, and fibrinogen
253mg/dL. The patient’s factor VIII activity was found to be 59%
(ref range 50-131%). The patient received a double dose of
Factor VIII on arrival and a loading dose of crotalidae polyvalent
immune fab antivenin (6 vials) followed by standard maintenance
dosing: 2 vials every 6 hours for three more doses. The patient
remained hemodynamically stable throughout his four-day hos-
pital stay and his ancillary studies ranged as following: hemoglo-
bin 13.2-14.4 g/dl; platelets 190-300 103/microL; INR 0.9-1.2;
fibrinogen 203-442mg/dL. Hematology was consulted and the
patient’s goal Factor VIII activity was set to 100-200% of normal.
Following treatment, his factor VIII activity ranged from 59 to
293% during admission. He was discharged after an uneventful
hospital admission with complete resolution of all symptoms.
Discussion: Potential challenges were quickly identified in this
patient who remained at high risk of systemic bleeding from
both intrinsic depletion of factor VIII along along with local toxic
effects from an Agkistrodon envenomation. Factor VIII is ultim-
ately responsible for activation of factor Xa, leading eventually to
formation of fibrin cross linked products. Venom induced con-
sumptive coagulopathy (VICC) is a syndrome evidenced by
thrombocytopenia, hypofibrinogenemia, and potentially several
clotting factor derangements. While this syndrome is not usually
seen in Agkistrodon envenomation, some patients will develop
mild thrombocytopenia and hypofibrinogenemia. This mild
decrease has the theoretical concern to be greatly magnified in
patients who already have difficulty forming fibrin cross linked
products. Current literature is lacking about whether Agkistrodon
species can precipitate a functional decrease of factor VIII itself.
Finally, there existed an increased concern for localized tissue
damage and bleeding from the trauma of the snake bite, similar
to the complications that hemophiliacs have contending with
other mild trauma. Despite these concerns, the patient had a
good outcome with standard treatment involving localized
wound care, crotalidae polyvalent immune fab antivenin, and
empiric factor VIII repletion.
Conclusion: Little is known about North American snake bite
management in those with Hemophilia A or B but systemic
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coagulopathy has propensity to be magnified in these patients.
Administration of Factor VIII and antivenin, even in the absence
of symptoms of systemic toxicity, appeared beneficial in this sin-
gle report.

satti@uabmc.edu

202. Carbon monoxide poisoning and
hearing loss

Tammy Holzera, Jillian Theobalda,b, Julie Garfielda

and Amy Zosela,b

aWisconsin Poison Center; bMedical College of Wisconsin

Background: Carbon monoxide (CO) is a colorless, odorless,
tasteless, and nonirritating gas that is formed by the incomplete
combustion of a carbon-containing material. According to
National Safety Council, it accounts for approximately 400 unin-
tentional deaths, more than 20,000 emergency department visits
and more than 4,000 hospitalizations each year in the United
States. Carbon monoxide binds to hemoglobin with an affinity of
250 times that of oxygen, resulting in impaired oxygen delivery,
cellular hypoxia and ischemia resulting in significant morbidity
and mortality. Sensorineural impairment, or deafness has been
reported in association with CO toxicity. Impairment can be tem-
porary or permanent. It is yet unknown the exact cause of this
effect but it is believed to be a result of damage to the cochlea,
the 8th nerve, or even brain stem nuclei. Although uncommon,
the proportion of patients with CO poisoning associated with
deafness is unknown.
Case report: A 45-year-old male was found unresponsive in a
running vehicle in a parking lot. Upon arrival to the Emergency
Department, he was intubated following multiple episodes of
apnea. Given his level of sedation, respiratory depression and
pinpoint pupils naloxone was administered with no effect. Urine
drug screen was positive for amphetamine, methamphetamine
and cannabinoids and negative for opiates. CT of Head was
negative. Chest X-ray showed no acute lung disease.
Carboxyhemoglobin level drawn after intubation was 23%.
Patient was admitted to the ICU with naloxone and propofol
drips. FiO2 was increased from 50% to 100%. The following
morning patient was extubated was neurologically intact except
for reported deafness. The regional poison center was contacted,
and hyperbaric oxygen was recommended. Patient was trans-
ferred to a facility with this capability and treated with two dives
in the hyperbaric chamber. Hearing was greatly improved, and
the patient was discharged home.
Discussion: A search of the National Poison Data System identi-
fied 953 deaths related to CO exposure between 2000 – 2019.
During this time, 238,036 cases of CO were reported to U.S.
Poison Control Centers. Only 9 of them listed deafness as a clin-
ical effect. Of these, 7 were exposed to CO alone. One case with
co-exposures included ethanol and miscellaneous drugs. The
other case involved exposure to heroin. High flow oxygen and
hyperbaric oxygen treatment (HBOT) were either used or recom-
mended in all cases. There is no definitive correlation that either
therapy resolved the patient’s deafness related to the exposure.
Conclusions: Evaluation for sensorineural hearing loss following
CO exposure is imperative as it can result in significant morbidity
and HBOT may be beneficial in these cases. Future research
should focus on the value of HBOT in CO-induced sensorineural
hearing loss.

jillian.theobald@gmail.com

203. Implementation of updated joint
trauma system clinical practice
guidelines for snakebite
envenomations in Africa via module
based learning

Evan Bainesa, Nick Brandehoffb and Jordan
Benjaminc

aUS Army 3rd Special Forces Group (Airborne); bUniversity of
Colorado; cAsclepius Snakebite Foundation

Background: In the U.S. Army, all active-duty Special Forces
groups have a specific regional orientation. 3rd Special Forces
Group (Airborne) trains for and deploys to missions primarily in
Sub-Saharan Africa. Conducting training and combat operations
in a variety of remote locations across the continent, snake
envenomation is a rare but potentially deadly risk to these spe-
cial operators. In many cases evacuation to a higher echelon of
care may take several hours or days. Special Forces Medical
Sergeants receive extensive training in trauma and non-trauma
skills, but training in management of snake envenomation has
historically been non-standardized or lacking. In 2020, the Joint
Trauma System published a new Clinical Practice Guideline (CPG)
on Global Snake Envenomation Management to bring clinical
guidelines up to the standard of care in various regions. A pilot
study was done to evaluate the effectiveness of computer-based
module training using the up-to-date CPGs at an US military
base in Africa.
Methods: U.S Army healthcare workers including physicians,
paramedics, special operation medics, and other medical person-
nel participated in a series of educational modules focused on
improving their understanding snakebite envenomation syn-
dromes in Africa. They then completed several modules on the
recommended field treatments of snakebite envenomations. Each
module had specific learning objectives. After completing the
modules, a 25-question multiple choice open book test was
administered using real world envenomation scenarios. The test
was open book to mimic participants being able to use key refer-
ences during an active envenomation. After the test, an end of
course self-evaluation was administered assessing the perceived
improvement in knowledge of the participants.
Results: A total of 41 participants completed the modules and
the test with a median test score of 84.93 with a standard devi-
ation of 6.42. Thirty-seven of the participants went on to com-
plete the course evaluation. The participants’ level of training
varied between residency trained (N¼ 2, 5.4%) and fellowship
trained (N¼ 2, 5.4%) physicians, special operation medics (N¼ 23,
62.2%), paramedics (N¼ 1, 2.7%), corpsmen (N¼ 3, 8.1%), EMT-B
(N¼ 1, 2.7%), and non-medical personnel (N¼ 1, 2.7%). Before
starting the training modules, 13.5% participants felt “very knowl-
edgeable” (N¼ 1, 2.7%) or “knowledgeable” (N¼ 4, 10.8%). The
other 86.5% felt they “knew a little bit” (N¼ 14, 37.8%), “did not
know much” (N¼ 12, 33.4%), “knew nothing” (N¼ 4, 10.8%), or
did not answer (N¼ 2, 5.4%). Twenty-nine participants (70.7%)
either “strongly agreed” or “agreed” the training was easy to
navigate with another five answered “neither agree nor dis-
agree”. Thirty participants (86.5%) “strongly agreed” or “agreed”
the scenarios was realistic, with only one participant disagreeing.
After the training, thirty-three (94.5%) participants “strongly
agreed” or “agreed” that they could effectively manage a snake-
bite envenomation in Africa with appropriate resources. No par-
ticipant disagreed.
Conclusion: Our initial results indicate that medics and other
healthcare providers are able to apply the Clinical Practice
Guidelines in case-based simulated snakebite scenarios, and that
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learners generally feel that this training method gives them con-
fidence in their ability to manage real-world snakebites in an aus-
tere environment. Further studies need to be done to determine
knowledge retention in real world situations.

nbrandehoff@toxicologyassoc.com

204. Intentional arsenic metal self-
poisoning

David Liss, Alek Rosenthal, Kevin Baumgartner and
Michael Mullins

Washington University in St. Louis

Background: Arsenic can be a potent human toxin. The clinical
effects depend on the species of arsenic. Elemental arsenic is
rarely encountered in medical or occupational toxicology.
Case report: A 33-year-old woman with a past medical history of
bulimia, anxiety, depression, post-traumatic stress disorder, and
hypothyroidism was evaluated after ingesting approximately 10g
of elemental arsenic. The substance was purchased online as a
collectible in a vial marked “99.9þ%” pure arsenic. The metallic
sample was pulverized with a mortar and pestle and added to a
cup of coffee which was entirely consumed. Within 30minutes
she developed nausea and induced vomiting. She noticed black
particulate in her emesis. Shortly, she developed two episodes of
diarrhea which were black in color. These symptoms prompted
presentation to a local hospital. Poison control was consulted
and dimercaprol was recommended. As the local hospital did not
have any dimercaprol she was transferred to a tertiary-care hos-
pital with a medical toxicology consult service 12hours after the
ingestion. She was asymptomatic with a normal physical examin-
ation. Repeat laboratory studies at that time showed a white
blood cell count of 10.4 k/cumm, hemoglobin 13.2 g/dL, platelet
count 275 k/cumm, bicarbonate 23mmol/L, creatinine 0.66mg/
dL, glucose 115mg/dL, bilirubin 0.7mg/dL, AST 16U/L, ALT 11U/
L, iron 54mcg/dL, salicylate <1mg/dL, and acetaminophen
<5mcg/mL. ECG showed normal sinus rhythm with sinus
arrhythmia, HR 82 bpm, QRS 64ms, QT/QTc 418/488, otherwise
normal tracing. She received dimercaptosuccinic acid (DMSA)
500mg (9.24mg/kg) orally every 8 hours for three days. She
remained asymptomatic and was discharged after psychiatric
evaluation. Blood and urine arsenic samples from approximately
12hours after ingestion, and obtained prior to DMSA administra-
tion, were 113.8mcg/L (serum),>5000mcg/L inorganic arsenic
(urine), and <5mcg/L organic arsenic (urine). Inorganic arsenic/
creatinine ratio in urine was >1931mcg/g creatinine. Repeat
serum arsenic at 36hours post-ingestion during DMSA therapy
was 109mcg/L. Arsenic testing was performed at a reference
laboratory and was not available during the hospitalization. At 2-
week outpatient follow up she remained asymptomatic with no
evidence of arsenic toxicity on physical examination. Serum
arsenic was 5mcg/L and urine arsenic 87mcg/L (inorganic) and
22mcg/L (organic) 19 days post-ingestion.
Discussion: Metal arsenic ingestion is rarely reported and is
assumed to be non-toxic due to its insolubility in water including
body fluids. Laboratory results from this case show arsenic metal
is readily absorbed from the GI tract and present in both blood
and urine samples weeks after ingestion. Furthermore, the speci-
ation of urine arsenic into organic and inorganic forms does not
discriminate toxic trivalent arsenic compounds from reportedly
harmless elemental arsenic. Empiric DMSA was used with no
appreciable effect. Although the ingested substance was
reported as arsenic metal, no rapidly available laboratory test
could confirm this diagnosis.
Conclusion: In this case of ingestion of approximately 10g
arsenic metal there was a rise in serum and inorganic urinary

arsenic and brief, self-limited, gastrointestinal effects; however,
no significant clinical effects were observed by 2-week follow up.

d.liss85@gmail.com

205. Intentional quetiapine ingestion
in an adolescent patient resulting in
delayed hypoglycemia

Sam Williams, Bryan Ross and Blake Froberg

Indiana University Health

Background: Quetiapine is an atypical antipsychotic with sero-
tonin antagonist and dopamine antagonist effects. Overdose of
quetiapine can induce CNS depression and can cause an anti-
cholinergic toxidrome secondary to the active metabolite, nor-
quetiapine. Cases in the literature of hypoglycemia associated
with quetiapine exposure are rare. We describe an acute quetia-
pine ingestion in an adolescent patient resulting in delayed
hypoglycemia.
Methods: A 13-year-old female ingested an unknown quantity of
quetiapine tablets prior to being found unresponsive by family
members with an empty bottle of 300mg quetiapine tablets. She
was transported to the emergency department where she was
intubated for airway protection secondary to depressed mental
status. On presentation the patient had a temperature of 96.8 F,
pulse 150 bpm, respiratory rate 15 breaths/minute, SpO2 94% on
room air, blood pressure 107/53mmHg. Her temperature
decreased to 93.2 F six hours later with improvement to 100 F
9 hours after presentation. 49.5 hours after presentation to med-
ical care she developed hypoglycemia to 50mg/dL and then at
52.5 hours her glucose was 26mg/dL requiring D50 bolus fol-
lowed by maintenance with D5LR for three days. After dextrose
containing fluids were started her serum glucose remained nor-
mal for the remainder of the hospitalization. Her tachycardia on
presentation persisted until hospital day 8 before resolution.
Infectious workup, including CSF, blood, and urine cultures was
unremarkable. MRI showed no acute intracranial abnormality. Her
mental status gradually improved, and she was successfully extu-
bated 3 days after admission. Following extubation, the patient
reported quetiapine ingestion and denied co-ingestion. She was
discharged to an inpatient psychiatric facility in good condition.
A serum quetiapine concentration (NMS Labs, high performance
liquid chromatography/tandem mass spectrometry) obtained at
time of presentation was 870ng/mL.
Discussion: Hyperglycemia is a recognized side effect of quetia-
pine. Hypoglycemia induced by quetiapine and other second-
generation antipsychotics has been described in case reports of
adult patients, even with therapeutic dosing. The mechanism of
quetiapine-induced hypoglycemia is unknown but may be
caused by increased basal insulin secretion from pancreatic
b-cells. Our case demonstrates delayed hypoglycemia associated
with a quetiapine concentration which is above the therapeutic
threshold.
Conclusion: Quetiapine overdose can cause delayed hypogly-
cemia requiring dextrose supplementation. This case provides an
example of hypoglycemia that developed over 48 hours after
quetiapine ingestion.

rossbj@iu.edu
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206. Inhalational injury and diffuse
airway edema after inhalation of zinc
oxide

Bryan Ross, Blake Froberg and Louise Kao

Indiana University Health

Background: Zinc oxide is a common zinc salt that is in a variety
of products including baby powder and sunscreen. Exposure to
zinc chloride can cause serious pulmonary injury following inhal-
ation, while zinc oxide leads to metal fume fever after chronic
exposure in welders. Acute inhalation injury of zinc oxide is
poorly described in the literature. We present the case of a
patient who developed oropharyngeal edema and lower airway
injury after acute inhalation of zinc oxide.
Methods: This is a case review. A 38-year-old male with unclear
medical history was operating a semi-truck carrying zinc oxide
powder. The truck was involved in a traffic collision resulting in
zinc oxide spilling into the passenger compartment of the
vehicle. The patient was transported to the ED, covered in white
powder. He initially presented in no acute distress but rapidly
developed stridor and respiratory distress. He underwent rapid
sequence intubation for progressing airway compromise. During
the procedure he was noted to have copious bloody secretions
and tongue and posterior oropharyngeal edema. ED evaluation
revealed bilateral nondisplaced mandible fractures and right
second and third rib fractures. The remainder of his imaging and
labs were unremarkable. The patient underwent bronchoscopy
the day of admission which revealed grade 2 inhalational injury
with moderate erythema and copious amounts of thick white
material suspected to be zinc oxide (photos available).
Bronchoalveolar lavage was performed. The patient was extu-
bated on hospital day 2 but had ongoing altered phonation. On
hospital day 3, he had surgical fixation of his mandible fractures
and had marked airway edema preoperatively requiring nasotra-
cheal intubation. Systemic steroids were initiated at this point
and continued for 24 hours. He underwent repeat bronchoscopy
on hospital day 4 that showed marked improvement of lower air-
way erythema and reduction in the amount of zinc oxide
retained in the airway. Patient was successfully extubated on
hospital day 5 to 4L oxygen by nasal cannula and remained hos-
pitalized to recover from his traumatic injuries and aspiration
pneumonia.
Discussion: Zinc oxide is generally considered less toxic than
other zinc salts namely zinc chloride. This case demonstrates the
potential for a zinc oxide inhalation exposure to result in signifi-
cant irritant effects to the pulmonary tract and the need for
respiratory support.
Conclusions: Inhalational of zinc oxide powder has the potential
to induce both upper and lower airway injury and subsequent
respiratory compromise.

rossbj@iu.edu

207. Chlorfenapyr toxicity

Grant Comstock, HoanVu Nguyen and Luke Yip

Rocky Mountain Poison and Drug Safety

Background: Chlorfenapyr, an N-substituted halogenated pyr-
role, is a broad-spectrum insecticide. The insecticidal activity of
chlorfenapyr depends on its biotransformation by hepatic mixed
function oxidases to tralopyril, which uncouples mitochondrial
oxidative phosphorylation and disrupts adenosine tri-phosphate

production. Although chlorfenapyr’s mechanism of action has
been elucidated, human chlorfenapyr poisoning is not well char-
acterized and the management of chlorfenapyr exposure is
unclear. The purpose of this work is to characterize human chlor-
fenapyr poisonings, its laboratory and imaging findings, and pro-
pose a management plan for human chlorfenapyr exposure.
Methods: We systematically searched EMBASE, Google Scholar,
PubMed, and Web of Science from inception to March 2021
across all languages. Non-English publications were translated
using either Google Translate or primarily translated by our
authors. The search strategy included “human,” “chlorfenapyr,”
and “tralopyril.” We excluded in vitro studies, animal studies, and
environmental impact studies. Abstracts from scientific conferen-
ces with sufficient description of exposure and clinical course
were included. Conversely, abstracts from scientific journals were
excluded if we were unable to subsequently obtain the full text
article. We then performed a review of the citations of included
studies, culling articles which met inclusion and exclusion criteria.
The study conforms to the Preferred Reporting for Systematic
Reviews and Meta-analyses guidelines.
Results: Our systematic search identified 1143 publications of
which 23 met study inclusion criteria. One of these studies did
not include sufficient information for analysis and was excluded
yielding 22 studies with patient level data and 34 cases of human
chlorfenapyr poisoning. Chlorfenapyr poisoning occurred via
ingestion (91%), inhalation (3%), dermal exposure (3%), and intra-
abdominal injection (3%). The mean time from exposure to symp-
tom onset was 3.3 days (range 0-14 days) for all patients, though
this was shorter amongst those who died (2.6 days) than in those
who survived (7.0 days). The most frequently reported symptoms
at presentation were diaphoresis (44%), nausea and/or vomiting
(26%), and altered mental status (24%). Fever (38� C) was uncom-
mon at presentation (9%) but developed in 55% of the patients.
Elevated creatinine kinase was the most frequently reported
abnormal laboratory result (44%) during hospital course, and neu-
roimaging studies were notable for diffuse bilaterally symmetrical
white matter changes in the central nervous system (33%).
Chlorfenapyr poisoning is associated with a high mortality (73%).
Fever was an ominous clinical sign and it often preceded hemo-
dynamic collapse and death. Amongst patients who died, mean
time to death was 7.9 days (range 2-20 days). Of the survivors,
38% incurred neurological sequelae (e.g., paraparesis and vision
loss). Management of chlorfenapyr exposure and treatment of
chlorfenapyr toxicity were highly variable between cases, and the
effectiveness of any specific treatment is unclear.
Conclusion: Human chlorfenapyr poisoning is characterized by a
latent period as long as 14 days, deterioration over hours to
days, variable abnormal laboratory results, and distinctive neuroi-
maging findings, and is associated with high mortality. We pro-
pose a management algorithm for patients who are exposed to
chlorfenapyr based on characterization of chlorfenapyr poisoning.

grant.comstock@rmpds.org

208. Management and associated
toxicokinetics of massive valproic acid
ingestion with high flow continuous
venovenous hemodiafiltration

Grant Comstocka, Kevin Kilgallonb, George Wanga,
David Bournec, Eliza Blanchetteb and Erin Stensonb

aRocky Mountain Poison and Drug Safety; bChildrens Hospital of
Colorado; cUniversity of Colorado Anschutz

Background: Valproic acid (VPA) toxicity commonly results in a
self-limited state of CNS depression that is managed with
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supportive care and L-carnitine. In massive overdose, patients
can develop toxic encephalopathy, shock, metabolic acidosis,
multisystem organ failure, and death. We present a case with
relevant toxicokinetics of a patient with the highest ever docu-
mented VPA concentration to result in survival with supportive
care including high clearance continuous venovenous hemodiafil-
tration (CVVHDF).
Case report: A 17-year-old female with history of bipolar disease
presented to an emergency department (ED) after being found
unresponsive at home at 08:00 (last seen normal approximately
12hours prior) with concern for acute ingestion of 44 g of VPA.
Upon arrival she was obtunded, and blood pressure was 89/46;
her initial VPA concentration was 2226mg/L, estimated 9 hours
post-ingestion. She was intubated, received 50g activated char-
coal, 100mg/kg IV L-carnitine and transferred to a tertiary child-
ren’s hospital.
On arrival, she remained hypotensive and required multiple vaso-
pressors. Notable laboratory abnormalities included venous blood
gas demonstrating pH 7.17 and PvCO2 38mmHg, bicarbonate
10mmol/L, lactate 16.1mmol/L, and ammonia 127mmol/L. High
clearance CVVHDF (�8,000ml/min/1.73m2 vs. 2,000 – 3,000ml/
min/1.73m2) was initiated shortly after arrival. Her apparent VPA
half-life prior to initiation of CVVHDF was 7.3 hours which short-
ened to 6.2 hours during CVVHDF and lengthened to 20.6 hours
post-CVVHDF. She remained on CVVHDF for 18 hours by which
time her VPA concentration returned to therapeutic range and
acidosis resolved.
Her clinical course was complicated by shock, necrotizing pan-
creatitis with secondary diabetes, hypernatremia, acute kidney
injury, pancytopenia requiring multiple transfusions of platelets
and packed red blood cells, coma and seizures. Ultimately, she
recovered with normal neurological function and discharged to
home after a 22-day hospitalization.
Discussion: The highest reported VPA concentration in the litera-
ture is 2725mg/L in a forty-year-old female who died 72hours
after ingestion. This case represents the highest reported concen-
tration of VPA to result in survival. Her development of encephal-
opathy, acidosis, pancreatitis, pancytopenia, and shock are classic
manifestations of the most severe toxicity. In large overdose the
non-protein bound fraction can be removed with hemodialysis
(HD).
HD is recommended over continuous renal replacement given
evidence for superior VPA clearance (half-lives 2.5 vs 9.6 hours,
respectively). The VPA clearance achieved with high clearance
CVVHDF in this case was similar to that seen in prior reports with
this modality, and her VPA half-life shortened only marginally
from pre-CVVHDF. However, CVVHDF was effective in rapidly cor-
recting the patient’s severe metabolic derangements with no
negative impact on her hemodynamics. It is unclear if HD and
more rapid removal would have prevented her subsequent com-
plications for VPA toxicity and CRRT has potential advantage of
preventing secondary redistribution.
Conclusion: A patient with profound VPA toxicity was success-
fully managed with excellent critical care and CVVHDF. This case
redemonstrates that while HD is the preferred modality for extra-
corporeal VPA removal in massive overdose, CRRT strategies may
have a role in patients who are hemodynamically unstable.

grant.comstock@rmpds.org

209. Automatic dishwasher detergent
pod exposures treated at emergency
departments

Arpan Patela, Alba Caceres-Munoza, Morgan Clicka

and Mathias B. Forresterb

aNorth Texas Poison Control Center; bIndependent Researcher

Background: Automatic dishwasher detergents (ADDs) differ from
hand dishwashing detergents by containing ingredients such as
strong alkalis, corrosion inhibitors that protect the dishwasher’s
metal components, enzymes that break down food, and foam sup-
pressors to prevent foam from interfering with the cleaning action.
The ingredients that make ADDs effective at removing foods also
make them potentially hazardous if they are ingested, inhaled, or
come in contact with the skin or eyes. ADDs are available in a var-
iety of formulations, including packs or pods. The objective of this
study was to characterize ADD pod exposures managed at United
States (US) emergency departments (EDs).
Methods: Data was obtained from the National Electronic Injury
Surveillance System (NEISS), a database of consumer product-
related injuries collected from the EDs of approximately 100US
hospitals. National estimates are calculated from the database
records based on the sample weight assigned to each case
based on the inverse probability of the hospital being selected
for the NEISS sample. In order to identify ADD pod exposures
reported during 2000-2019, all records with the letter combina-
tions “pod,” “pac,” or “pak” in the record narrative and also men-
tioned “dishwasher” in the narrative or were assigned product
code 0934 (Dishwasher detergents) were reviewed, and those
that appeared to be ADD pod exposures were included in the
study. The distribution of estimated ADD pod exposures was
determined for various factors related to patient demographics,
exposure circumstances, diagnosis, and disposition.
Results: A total of 138 ADD pod exposures were identified, result-
ing in a national estimate of 4,612 exposures. No exposures were
identified prior to 2006; the estimated number of exposures
increased from 31 in 2006 to 957 in 2018 and declined to 551 in
2019. The patient age distribution was 4,212 (91.3%) 0-5 years, 15
(0.3%) 6-12 years, 5 (0.1%) 13-19 years, and 380 (8.2%) 20 years
or older; 2,513 (54.5%) of the patients were male and 2,098
(45.5%) female. The patient’s race was 2,372 (51.4%) white, 291
(6.3%) black/African American, 17 (0.4%) Asian, 239 (5.2%) other,
and 1,692 (36.7%) not stated. The route of the exposure was
3,798 (82.3%) ingestion, 595 (12.9%) ocular, and 219 (4.7%) der-
mal. The reported location where the exposure occurred was
4,269 (92.6%) home, 74 (1.6%) other public property, and 268
(5.8%) not recorded. The diagnoses were 3,792 (82.2%) poisoning,
287 (6.2%) dermatitis/conjunctivitis, 207 (4.5%) chemical burn, 144
(3.1%) contusion/abrasion, 70 (1.5%) ingested foreign object, and
111 (2.4%) other/not stated. The patient disposition was 4,352
(94.4%) treated or examined and released, 95 (2.1%) treated and
transferred to another healthcare facility, 153 (3.3%) treated and
admitted for hospitalization, 6 (0.1%) held for observation, and 6
(0.1%) left without being seen/against medical advice.
Conclusion: ADD pod exposures treated in EDs increased during
2006-2018. The exposures most often involved patients who
were children age 0-5 years and male. The majority of patients
were treated or evaluated and released from the ED.

arpan.patel@phhs.org

210. Teletoxicology in the time of
COVID

Evan S. Schwarza, Meghan B. Spyresb, Kim Aldyc,
Sharan Camplemand, Shao Lid, Alison Meynd,
Stephanie Abstond, Paul Waxd and Jeffrey Brente, On
Behlf of the Toxicology Ivestigators Consortium
(ToxIC)
aWashington University School of Medicine; bBanner-University
Medical Center; cUniversity of Texas Southwestern Medical Center;
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dAmerican College of Medical Toxicology; eUniversity of Colorado
School of Medicine

Background/Objectives: The role of telemedicine expanded
over the past year due to the present pandemic. Importantly,
telemedicine offers a venue for toxicologists to sustain or expand
their practice. We used the Toxicology Investigators Consortium
(ToxIC) Core Registry to determine how toxicologists used tele-
medicine during the pandemic.
Methods: The ToxIC Core Registry is a database of patients eval-
uated at the bedside by medical toxicologists. ToxIC includes
cases from 38 sites across the United States and 4 sites inter-
nationally. A new set of telemedicine questions was added to
the registry on April 1, 2020. We searched the ToxIC registry
from April to December 2020 to determine how medical toxicol-
ogists were using telemedicine. Only cases receiving a telemedi-
cine evaluation were included. Data collected included:
description of telemedicine encounter (video/internet, phone,
chart review); the reason telemedicine was used; and if the con-
sultation was billed. Data from the registry was downloaded
from the REDCap ToxIC Core Registry database and analyzed
using simple, descriptive statistics.
Results: In 2020, 6668 patients were enrolled into ToxIC, of
which 144 (3%) included a telehealth encounter. The majority of
encounters were toxicologists acting as consultants in either the
emergency department (ED) or on the medical wards (n¼ 126;
88%) with 13 (9%) occurring in clinic and 5 (3%) performed by
an inpatient toxicology service. The ED was the primary source
of referral (n¼ 74; 51%) with the admitting team being the
source for 50 patients (34%). Most evaluations occurred in the
ED (n¼ 70) with the rest occurring either on the medical ward
(n¼ 39) or intensive care unit (n¼ 22) or other (n¼ 13). Fifty-one
percent (n¼ 73) of telemedicine encounters were only chart
reviews while 54 (38%) were by video/internet, 16 (11%) were
conducted over the phone and 1 was unknown. Only fifty-two
percent (n¼ 75) of encounters were billed. Sixty-five (45%)
encounters occurred via telemedicine as opposed to in person
due to the risk of infection while 14 (10%) were due to a change
in hospital policy. Very few encounters (n¼ 7; 5%) were primarily
for addiction medicine with 83% of those being for the initiation
of opioid agonist therapy and only 1 for assistance with pain
management. No telemedicine encounters were for adverse drug
reactions or medication errors. Toxicologists provided a thera-
peutic intervention via telemedicine to 94 separate
patients (65%).
Conclusions: Use of telemedicine by medical toxicologists was
infrequent. Most telemedicine encounters were consultations per-
formed in the emergency department. Nearly half of the tele-
medicine encounters were due to concerns of spreading an
infection from an in-person evaluation. Very few encounters were
primarily for addiction medicine and medical toxicologists only
billed for approximately half of the encounters reported. Given
the infrequent use, this represents a potential growth area in
medical toxicology practice.

schwarze@wustl.edu

211. Validity of vital signs, coma
scales and modified APACHE score in
prediction of prognosis and outcome
of acutely poisoned patients

Meray Medhat Shokry Zaghary, Rania Radwan and
Reda El-sayed

Forensic and Clinical Toxicology Department, Faculty of Medicine,
Sohag University, Sohag, Egypt

Background: Poisoning is a public health problem and is one of
the most common reasons for attendance at hospital emergency
departments. Early diagnosis and treatment in emergency
department and ICU are critical for the poisoned patient to
reduce hospital morbidity and mortality. Aim Of the Work:
Evaluation of the validity of coma scaling systems as GCS, Reed
scale, poisoning severity score (PSS), modified APACHE score
(MAS) and vital signs as predictors of clinical course and outcome
of acutely poisoned patients.
Methods: This retrospective study was carried out on 100
acutely intoxicated patients, who were selected from patients
attended Sohag University Hospitals.
Results: This study revealed that 62% of the patients were in the
age group 18-30 years old and 63% were females. The majority of
them intoxicated by oral route 91% and most of them were sui-
cidal 68%. For the outcome 75% of patients had been survived
and 25% of patients died. PSS, Reed, MAS and GCS as coma scaling
scores at admission showed significant difference between survivors
and non-survivors of these patients. Systole and diastole as param-
eters of vital signs also showed significant difference between survi-
vors and non-survivors. While, pulse, temperature and respiratory
rate were non-significant differ between survivors and non-survi-
vors. ROC curve analysis was used to make assessment of the pre-
dictors of fatality. The accuracy rate of PSS, Reed scale, MAS and
GCS were (92.0%), (86.6%), (84.8%) and (80.9%) respectively with
excellent discrimination. The accuracy rate of diastolic and systolic
blood pressure were (79.7%) and (76.7%) respectively, with accept-
able discrimination as predictors of mortality.
Conclusion: The study concluded that PSS, Reed scale, MAS,
GCS, diastole and systole respectively are valid prognostic tools
for the outcome in acutely poisoned patients. Measuring PSS,
Reed scale, MAS, GCS and vital signs at admission can be used
as easy accurate parameters for triage of acutely poisoned
patients.

drevanho2013@gmail.com (Shokry Zaghary Meray Medhat)

212. Retrospective review of digoxin
toxicity reported to a regional poison
center

Kristie Edelena, Sylvia Archamponga, Scott Schaeffera

and Stephen Neelyb

aOklahoma Center for Poison and Drug Information; bThe
University of Oklahoma College of Pharmacy

Background: Digoxin is a cardioactive steroid (CAS) indicated for
rate control in patients with atrial fibrillation or flutter and for
heart failure with reduced ejection fraction. Off-label uses include
sustained fetal supraventricular tachyarrhythmia and rate control
in patients with supraventricular tachycardia. Before the availabil-
ity of digoxin immune fab (DIF), CAS toxicity resulted in a mortal-
ity rate of 58% for those greater than 60 years old, 8% in
patients younger than 40 years, and 34% in those 40-50 years
old.
The current FDA-approved and available digoxin immune fab is
marketed under the brand name DIGIFabVR . Despite clear indica-
tions in the package insert, there remains significant variability
regarding its clinical use, dosing, and monitoring parameters.
This is a retrospective chart review to help understand clinical
utilization patterns of DIF. We characterize these exposures and
determine the most frequent indications for use of DIF.
Methods: A retrospective chart review of human CAS exposures
reported to the Oklahoma Center for Poison & Drug Information
was conducted. All single-substance human exposures between
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1/1/2006 and 3/15/2020 evaluated in a healthcare facility were
included. Data collected included patient demographics, reason
for and amount of exposure, clinical effects and duration, labora-
tory values, treatments, caller and management site, and out-
come. Exclusion criteria included inability to follow to known
outcome and exposures managed on-site (not a healthcare
facility).
Results: 103 CAS exposures met inclusion criteria, with an aver-
age of 6.9 per year (range 3-13) with the most recent 5 years
averaging 8.2. Adults represented the majority (74.8%) of cases
with average age being 51.4 years. Exposures were most com-
monly due to unintentional therapeutic errors (39.8%) followed
by adverse drug reactions (19.4%).
The most frequently occurring related symptoms were bradycar-
dia (36.9%), electrolyte abnormality (primarily hyperkalemia,
26.2%), and nausea (16.5%). Of the 103 exposures, a total of 33
received DIF therapy; a medical or clinical toxicologist made a
recommendation for DIF in 48% of those cases.
The median digoxin level was evaluated for each of the clinical
outcome categories: no effect, minor effect, moderate effect and
major effect. The median was found to be 4, 3.5, 3.1, and 3.8 ng/
mL respectively with a range of 0.3-26. A Kruskal-Wallis test
revealed no statistical difference when comparing digoxin levels
to clinical outcome. There was not a strong correlation between
a digoxin level and when a medical or clinical toxicologist recom-
mended DIF therapy.
Conclusions: Though CAS use has decreased over the last 15
years major outcomes related to these exposures continue to
occur, therefore healthcare facilities and clinicians must be pre-
pared to emergently treat patients experiencing toxicity. Digoxin
levels alone did not usually prompt DIF therapy recommendation
in the absence of symptoms. Timing of digoxin levels is para-
mount when evaluating patients following an acute exposure, as
both the highest and lowest digoxin levels recorded resulted in
no effect. The therapeutic effects that usually prompted a toxi-
cologist to recommend DIF therapy were bradycardia, hyperkale-
mia, and nausea.

kristie-edelen@ouhsc.edu

213. Rapid development of severe
nicotine toxicity following dermal
exposure to a nicotine/DMSO solution

Robert Cole Pueringera, Nathan Kunzlera, Jack
Pueringerb, Ryan Leutyc, Stefan Saraviad, Jenna
Wilkinsone and Samuel Stellpfluge

aMinnesota Poison Control System; bPhiladelphia College of
Osteopathic Medicine; cCreighton University School of Medicine;
dMinnesota Department of Health; eRegions Hospital -
HealthPartners Institute

Background: Severe nicotine toxicity causes a constellation of
symptoms indistinguishable from organophosphate or chemical
nerve agent poisonings. We present a woman who rapidly devel-
oped severe nicotine toxicity after dermal exposure to a nico-
tine/dimethyl sulfoxide (DMSO) solution.
Case report: A 34-year-old female immigrant from Belarus was
at a neighborhood park when her Russian ex-husband, and PhD-
level chemist, doused the back of her neck and shoulders with
“water”. Alarmed, she called 911 believing she had been pois-
oned. Within 5-10minutes she developed paresthesias of the
exposed skin which quickly spread to the rest of her body, blurry
vision, confusion, chest tightness with dyspnea, a pungent/spicy
taste in her mouth, and profound weakness with inability to
walk. When paramedics arrived (10minutes later) she was unable

to move her fingers and toes or rise from a seated position. She
was anxious with mumbling, semi-coherent speech, had pin-
point pupils, and developed severe nausea and vomiting.
In the ED her initial pulse was 128 and respiratory rate was 28
breaths/minute but her other vitals were normal. Over the next
hour she became progressively hypotensive (systolic blood pres-
sure in 80s), bradycardic (to the high 20s), and hypothermic
(34.5 �C). She was examined at the bedside by a medical toxi-
cologist and underwent full decontamination. Her symptoms
peaked around 2.5 hours post-exposure, however, her hemo-
dynamics then rapidly and unexpectedly improved over the next
hour with intravenous fluids and antiemetics. She never devel-
oped hypoxia or tachypnea and did not receive atropine or prali-
doxime. Laboratory studies revealed a lactate of 5.1mmol/L with
a hyperchloremic metabolic acidosis. Electrocardiogram showed
sinus bradycardia. Ultimately, her symptoms resolved over the
next 12hours.
Given the concern for the use of chemical warfare agents, the
FBI, local Police Department, US military, and Minnesota
Department of Health (MDH) were all heavily involved and an
extensive investigation and decontamination ensued. Exhaustive
laboratory evaluation by the MDH revealed a urine cotinine level
of 5160ng/mL (normal: 10-30ng/mL in a light smoker, up to
500ng/mL in a heavy smoker), the primary metabolite of nico-
tine. Forensic analysis of her soaked clothing by the FBI and US
military revealed high levels of nicotine and the solvent DMSO.
Discussion: Nicotine has poor dermal absorption and the rapid
development of toxicity from dermal exposures is exceedingly
rare. In our case, the rapid evolution of a cholinergic toxidrome
following the assault was concerning for an organophosphate or
chemical nerve agent exposure, which led to the prompt and
consequential involvement of law enforcement and the US mili-
tary. Her clinical presentation, high urinary cotinine levels in a
nonsmoker, forensic analysis of the patient’s soaked clothing,
and the pharmacodynamics of the poisoning suggested nicotine
toxicity. Rapid nicotine absorption was abetted by the lipophilic
aprotic solvent DMSO, which led to the accelerated development
of systemic nicotine toxicity.
Conclusion: Systemic nicotine toxicity can present similar to
organophosphate or nerve agent toxicity. Rapid development of
severe nicotine toxicity from dermal exposures is rare and
requires the presence of a lipophilic solvent to enhance absorp-
tion.

cpueringer@gmail.com

214. Ingestion of methanol added to
ethanol as an abuse deterrent

Alex Poncea, Bryan Rossa,b, Jennifer Acciania,b and
Adam Overberga

aIndiana Poison Center; bIndiana University School of Medicine

Background: Despite the well-known toxicity, methanol out-
breaks related to contaminated alcohol frequently occur.
Contamination may result from poor distillation technique, inten-
tional dilution, or more rarely, malicious intent. This is a report of
an exposure after the intentional addition of methanol to ethanol
as an abuse deterrent.
Case report: A 22-year-old male with a past medical history of
alcohol use disorder presented to the emergency department
after waking up heavily intoxicated. Per his father, the patient
unknowingly drank 24oz of vodka diluted with windshield wiper
fluid which was intentionally added as an abuse deterrent by
parents the night prior to presentation. Initially, the patient was
altered, ataxic, hypertensive, and complained of visual disturban-
ces. Initial labs were significant for a venous pH 7.17, HCO3

- 9.0
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mEq/L, anion gap 33.0 mEq/L, K 5.9 mEq/L, Cr 1.3mg/dL and an
undetectable ethanol level. He was subsequently transferred to a
tertiary care hospital with dialysis capability. Fomepizole was
started, and an initial methanol level resulted at 276mg/dL.
Patient underwent hemodialysis on hospital day 2, and leuco-
vorin and folate were started. Repeat methanol resulted at
101mg/dL. Two additional episodes of hemodialysis were per-
formed on hospital day 2 and 3, and fomepizole was continued
until methanol levels fell below 10mg/dL, on hospital day 3. The
patient was discharged home on hospital day 5 without
complications.
Discussion: Although methanol exposures are well described in
the literature, the intentional addition of methanol to ethanol as
an abuse deterrent is rare. Our patient’s clinical presentation,
including an anion gap metabolic acidosis, intoxication, and
reversible visual changes are classical findings associated with
methanol toxicity. Although there was a delay to presentation,
our patient was aggressively treated with fomepizole, folate, leu-
covorin and dialysis and his symptoms resolved relatively quickly.
The public should be educated on the dangers of methanol and
methods to seek help with alcohol use disorder.
Conclusion: We present a case with a unique circumstance of
methanol exposure whose symptoms resolved quickly after
aggressive intervention.

aponce@iuhealth.org

215. Hospital referral rates for
toddlers exposed to adult-strength,
red, sweet-coated acetaminophen
tablets

Audr�ee Elliott

Centre Antipoison du Qu�ebec (CAPQ)

Background/Objectives: Easy to swallow, red-coloured adult
acetaminophen tablets (red-APAP) look and taste like candy.
There is no requirement for child-resistant packaging. Some con-
tainers have a gear-shaped, toy-like lid. We sought to evaluate
the association between exposure to red-APAP in children �5
years old and the need for hospital referral as well as the impact
on treatment recommendations compared to other adult APAP
tablet preparations (other-APAP).
Methods: Data from the Poison Centre database was extracted
from November 16, 2019, to November 15, 2020, using product-spe-
cific coding for red-APAP and a generic code for other-APAP expo-
sures in children �5 years old. Exposure histories for each case were
manually reviewed to 1) identify APAP product coding errors and 2)
confirm accidental exposure and 3) determine whether the child was
referred to hospital for treatment (defined as N-acetylcysteine (NAC)
administration or recommendation for decontamination with acti-
vated charcoal (AC)). Forty-seven red-APAP exposures were mis-
takenly coded as other-APAP, and three other-APAP exposures were
mistakenly coded as red-APAP. Miscoded cases were manually reas-
signed to the correct APAP group. Cases from other provinces, dupli-
cates or those with incomplete data were removed. Remaining data
was limited to only adult APAP tablet formulations and single inges-
tions (co-ingestion with oral NSAIDs was permitted).
Pearson’s Chi2 test was performed for hospital referral rates outcome
and the composite endpoint of treatment. Binary logistic regression
was used to measure the association between red-APAP exposure
and the odds of each outcome, reported as unadjusted odds ratios
(ORs) with 95% confidence intervals. Analyses were performed using
R version 4.0.3.
Results: In this 1-year period, a total of 51, 018 exposure calls were
received with 16, 523 (32.4%) involving accidental exposures in

children �5 years old. In this age group, 427 (2.6%) exposures
involved adult APAP tablet formulations with 244 (57%) involving
red-APAP exposures. The hospital referral rate in the red-APAP versus
the other-APAP group was 48% versus 35%, respectively (OR 1.71
[1.12, 2.64]) p¼ 0.02). Composite endpoint (NAC given or AC recom-
mended) occurred in 41% (100/244) versus 29% (53/183) of red-
APAP versus other-APAP groups, respectively (OR 1.70 [1.14, 2.57],
p¼ 0.014). NAC was administered in 4 and 2 children exposed to
red-APAP and other-APAP, respectively. Red-APAP and other-APAP
mean 4-hour APAP levels (when available) were 2343 umol/L and
1320 umol/L, respectively. No cases of hepatoxicity (AST >1000)
occurred. Potential weaknesses of this study include the usual Poison
Centre data limitations, including misclassifications, retrospective
design, and a potential bias for referring children to hospital with
red-APAP exposures.
Conclusions: Based on available data, the majority of adult-
strength acetaminophen tablets exposure in toddlers seems to
involve red-APAP. We identified a significant association between
red-APAP exposure and higher rates of hospital referral com-
pared to other-APAP adult tablet preparations. Red-APAP expo-
sures are also associated with more frequent treatment
recommendations. Contributing factors such as a candy-like
appearance, taste and container design should be explored fur-
ther for this vulnerable pediatric population.

audree.elliott.ciussscn@ssss.gouv.qc.ca

216. Pediatric jellyfish envenomation
in the Mediterranean Sea

Miguel Glatstein

Tel Aviv University

Background: Several species of jellyfish native to the western
Indian Ocean have entered the Mediterranean Sea through the Suez
Canal. Since the late 1980s, each summer Rhopilema nomadica
forms swarms as long as 100km in the southeastern Levant and
since the millennium aggregations of additional nonnative jellyfish
have been sighted. The aim of this study was to evaluate children
seen in the emergency department after jellyfish envenomations and
to establish patterns of toxicity associated with this organism.
Methods: A retrospective chart review was performed of all chil-
dren presenting after jellyfish envenomations to the pediatric
emergency department during the jellyfish swarming seasons
(June-August) between 2010 and 2015. Extracted data included
age, location of envenomation, pain scores, local and systemic
manifestations, treatment provided in the emergency department
and hospital, and disposition.
Results: Forty-one patients fulfilled the inclusion criteria; their
ages ranged from 1 to 16 years and the median age was 9.4
years. Clinical manifestations were evident in all patients. Pain,
present in 100% of patients, and an erythematous, whip-like, lin-
ear rash present in 87.8%, were the most common manifesta-
tions. The majority of ’burns’ associated with jellyfish stings were
first and second degree. The upper limb was affected in 34%
and the lower limb was affected in 61% of cases. One patient
suffered a sting to the abdomen and three patients suffered a
sting to the face. Treatment in the emergency department
included pain control, with nonsteroidal anti-inflammatory drugs
and opiates, and antihistamines and topical corticosteroids in
some cases. Nearly 49% of patients were seen during the sum-
mer of 2015 alone and seven patients in this group needed hos-
pitalization. Reasons for hospitalization included systemic
symptoms such as fever, chills, tachycardia, and muscle spasms.
Two patients developed severe cellulitis, one patient had an ana-
phylactic reaction, and one was admitted to the ICU after suffer-
ing an anaphylactic reaction to a sting sustained while surfing.
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Conclusion: The prevalence of the jellyfish swarms and the
severity of clinical manifestations because of their envenomations
suggest that it should be considered as a health hazard in the
Mediterranean Sea. We call for public health authorities in
affected countries to initiate a health hazards database, familiar-
ize medical and healthcare staff with the clinical syndromes, train
medical and healthcare staff in appropriate treatment, and initi-
ate and continue public awareness campaigns.

nopasara73@hotmail.com

217. Evaluation of antivenom therapy
for Echis coloratus envenomations in
children: experience of two large
tertiary care pediatric hospitals

Miguel Glatstein

Tel Aviv University

Background: Antivenom has been used successfully to treat sys-
temic and progressive local manifestations of envenomations
inflicted by Echis coloratus, the second most common cause of
snake envenomation in Israel. This study describes the epidemi-
ology and clinical manifestations of Echis coloratus envenom-
ation in Israeli children, and evaluates the fixed-dose Echis
coloratus monovalent (equine) immunoglobulin G antivenom
regimen used in two large, tertiary care pediatric centers.
Methods: A retrospective chart review of children admitted with
definite or probable signs of Echis coloratus envenomation to
Sourasky (Tel Aviv) and Soroka (Beer Sheva) Medical Centers
between January 1st 2008 - June 1st 2019. Extracted data
included: age, location of bite, time to hospital arrival, laboratory
test results, complications, time to antivenom administration if
indicated, adverse effects of the antivenom, and outcomes.
Indications for antivenom were: diagnosis of Echis coloratus as
the etiology of envenomation, local and systemic signs e.g. skin
puncture wounds, swelling of the involved limb, local hematoma,
and abnormal coagulation blood test results.
Results: During the study period, 11 children were treated with
intravenous Echis coloratus antivenom. Median age was 9 years,
with a male preponderance (90.9%). Two patients underwent fas-
ciotomy; in one, compartment syndrome was diagnosed by pres-
sure measurement, and in the second, clinically. One patient
developed mild urticaria 30minutes after initiation of the anti-
venom; the treatment was stopped and then restarted at a
slower rate after he was treated with hydrocortisone and diphen-
hydramine. No further adverse reactions were observed.
Conclusions: In children, Echis coloratus antivenom is efficacious
and safe for the treatment of systemic and progressive local
manifestations of envenomation by Echis coloratus.

m.glatstein@gmail.com

218. Nail polish remover exposures
treated at emergency departments

Brett Rotha, Kelly Hogueb and Mathias Forresterc

aThe University of Texas Southwestern Medical Center, Dallas, TX,
USA; bNorth Texas Poison Center; cIndependent Researcher

Background: Nail polish remover is an organic solvent used to
remove nail polish. The most common nail polish remover

solvent is acetone, although other chemicals such as ethyl acet-
ate and isopropyl alcohol may be used. When ingested, acetone
may cause central nervous system and respiratory depression,
hyperglycemia, and ketonemia. The objective of this study was
to describe nail polish remover exposures managed at United
States (US) emergency departments (EDs).
Methods: Data were obtained from the National Electronic Injury
Surveillance System (NEISS), a database of consumer product-
related injuries collected from the EDs of approximately 100US
hospitals. National estimates are calculated from the database
records based on the sample weight assigned to each case
based on the inverse probability of the hospital being selected
for the NEISS sample. In order to identify nail polish remover
exposures reported during 2000-2019, records with the letter
combinations “nail,” “rem,” and either “pol” or “varn” in the
record narrative were reviewed, and those that appeared to be
nail polish remover exposures were included in the study. The
distribution of estimated nail polish remover exposures was
determined for various factors related to patient demographics,
exposure circumstances, diagnosis, and disposition.
Results: A total of 460nail polish remover exposures were identi-
fied, resulting in a national estimate of 14,040 exposures. The
nail polish remover was stated to contain acetone in 2,732
(19.5%), not contain acetone in 712 (5.1%), and unknown in
10,595 (75.5%). By four-year period, there were 2,580 (18.4%)
exposures during 2000-2003, 2,952 (21.0%) during 2004-2007,
3,307 (23.6%) during 2008-2011, 3,151 (22.4%) during 2012-2015,
and 2,049 (14.6%) during 2016-2019. The patient age distribution
was 13,435 (95.7%) 0-5 years, 102 (0.7%) 6-12 years, 315 (2.2%)
13-19 years, and 187 (1.3%) 20 years or older; 7,006 (49.9%) of
the patients were male and 7,034 (50.1%) female. The patient
race was 5,921 (42.2%) white, 2,363 (16.8%) black/African
American, 1,972 (14.0%) other, and 3,783 (26.9%) not stated. The
exposure route was 11,918 (84.9%) ingestion, 1,247 (8.9%) ocular,
786 (5.6%) dermal, 431 (3.1%) inhalation, and 68 (0.5%) unknown.
The reported location where the exposure occurred was 10,706
(76.3%) home, 161 (1.1%) other public property, 6 (0.0%) street
or highway, and 3,167 (22.6%) not recorded. The most commonly
reported clinical effects were 1,284 (9.1%) vomiting, 744 (5.3%)
chemical burn, 482 (3.4%) conjunctivitis, 349 (2.5%) cough, and
231 (1.6%) foreign body. The patient disposition was 13,120
(93.4%) treated or examined and released, 33 (0.2%) treated and
transferred to another hospital, 285 (2.0%) treated and admitted
for hospitalization, 254 (1.8%) held for observation, and 348
(2.5%) left without being seen/against medical advice.
Conclusion: Nail polish remover exposures treated in EDs most
often involved patients who were children age 0-5 years. The
majority of exposures occurred by ingestion followed ocular and
dermal contact. Most patients were treated or evaluated and
released from the ED.

Brett.roth@utsouthwestern.edu

219. Self-harm attempt statistics by
transgender people are not accurately
captured by poison centers

Alfredo Gonzalez and Darelle Hinson

University of Texas Health-San Antonio

Objective: Society is made up of a diverse gender population. A
2021 Gallup poll reported that 5.6% of adults in the United
States self-identify as lesbian, gay, bisexual, or transgender.
According to the Center for Disease Control and Prevention
(CDC), transgender people make up 0.6% of the population in
the United States (U.S.). An article published in Psychology Today
reported that transgender people attempt suicide 10 times the
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rate of their cisgender (identify with their gender at birth) coun-
terparts. Poison Centers (PC) place emphasis on exposure man-
agement, coding, and accurate data collection. Data collected
from Poison Centers are used by researchers, social services, and
medical personnel to help facilitate better health care services.
Tools used to identify gender identity in patient’s charts, surveys,
and/or questionnaires rarely ask the person’s gender identity
beyond male, female, or unknown. PCs gender identification
drop down list only includes males, females, or unknown.
Transgender self-harm overdose cases are only documented as
such when PC staff adds the word transgender or characteristics
identifying the person as a transgender person in the chart’s
notes and only if gender identity is addressed during the con-
sultation period. The objective of this research is to determine if
self-harm overdoses by transgender people are documented by
the PCs under review at the same rate as their cisgender
counterparts
Methods: We conducted a retrospective data review from 11%
of the 55 Poison Centers in the U.S., over the last decade and
compared documented cases of self-harm poisoning for cisgen-
der to their transgender counterparts.
Findings: In the last decade, a total of 129 self-harm cases involv-
ing transgender people have been documented by the six PCs
under review. The total amount of self-harm cases documented
by the same six PCs during the same period of time was
198.566. Transgender cases made up 0.000649% of the cases
during the same researched time period.
Conclusions: Theoretically, more than 11,910 cases involving
transgender people attempting suicide by drug overdose should
have been captured by PC staff. Tools used to document the
person’s gender identity should be upgraded to be more inclu-
sive. Precise data collection will help researchers, social services
and medical personnel help facilitate better health care services
through accurate data collection.

hinson@uthscsa.edu

220. Expanding intracranial
hemorrhage after administration of
andexanet alfa

Matthew Rileya, Mary Keenb, Regan Baumc and Peter
Akpunonua

aUniversity of Kentucky Department of Emergency Medicine;
bEphraim McDowell Regional Medical Center Pharmacy Services;
cUK Healthcare Dept of Pharmacy Services

Background: Andexanet Alfa is the only FDA-approved agent-
specific reversal for the treatment of life-threatening bleeding
associated with use of oral factor Xa inhibitors (FXa inhibitors).
Current guidelines provide little preference for Andexanet Alfa
over alternative therapies, such as four-factor prothrombin com-
plex concentrate (4F-PCC), in management of life-threatening
bleeds. The ANDEXXA-4 trial study design excluded many
patients including those with needing surgery within 12 hours.
Management of patients failing Andexanet Alfa or needing emer-
gent surgery where the addition of 4F-PCC is lacking from the lit-
erature. Adverse events of combination treatment are equally
lacking and thrombotic complications would presumably be
higher. We present two case reports of patients receiving
Andexanet Alfa, where bleeding control was not obtained or
patients required urgent surgical intervention requiring additional
treatment with 4F-PCC.
Case report: The first case is an 86-year-old female with a history
of hypertension, anxiety, and atrial fibrillation, anticoagulated
with Apixaban. A computed tomography scan revealed multifocal

left-sided intracranial hemorrhage (ICH) in the frontal, temporal
and parietal lobes. Due to the timing of the last apixaban dose
the patient was given the low dose of Andexanet Alfa 400mg
bolus, followed by infusion of 4mg/minute for 120minutes.
Repeat six-hour CT scan showed expanding ICH. Anti-factor Xa
activity calibrated for Low-molecular-weight heparin levels were
�2 IU/mL indicating apixaban activity was still present. Due to
increasing ICH despite Andexanet Alfa therapy, it was elected to
administer 4F-PCC 28 units/kg. Repeat CT scan 4 hours after 4F-
PCC halted progression of ICH with no significant change in the
size of the hemorrhage.
The second case is a 62-year-old male with a past medical history
of hypertension and atrial fibrillation anticoagulated with apixa-
ban. CT scans showed moderate to large volume of bilateral
supratentorial and infratentorial subarachnoid hemorrhage, with
intraventricular hemorrhage and hydrocephalus. Due to the tim-
ing of the last apixaban the patient was given Andexanet Alfa
400mg bolus, followed by an infusion of 4mg/minute for
120minutes. The patient was taken for external ventricular drain
placement. Due to lack of data on the use of Andexanet Alfa in
urgent surgical cases patient was administered 4F-PCC 50 units/
kg before intervention.
Discussion: There have been several studies comparing the
effectiveness and outcomes of Andexanet Alfa compared to 4F-
PCC as initial therapies in the setting of an ICH. A recent study
by Ammar et al., investigated Andexanet Alfa versus 4F-PCC for
reversal of FXa inhibitors in ICH and found no difference of
hematoma expansion as defined as hematoma volume at six and
24hours. Barra and colleagues found in a retrospective, single-
centered study Andexanet Alfa had a higher percentage of excel-
lent or good homeostasis and good functional outcome at dis-
charge when compared to 4F-PCC.
Conclusion: Minimal guidance is available regarding therapy fail-
ures or cases of combined therapy with Andexanet Alfa and 4F-
PCC. Limitations to the ANDEXXA-4 trial design leaves questions
around patients requiring emergency surgeries. We present two
case reports of patients receiving Andexanet Alfa and 4F-PCC
where no additional side effects or thromboembolic events were
noted for either patient.

matthewriley831@gmail.com

221. Physostigmine reversal of
delirium from second generation
antipsychotics: a retrospective cohort
study from a regional poison center

Ann Arensa,b, Hamdi Sheikh Saidc, Brian Driverb and
Jon Colea,b

aMinnesota Poison Control System; bHennepin Healthcare,
Department of Emergency Medicine; cUniversity of Minnesota
Medical School

Background: While physostigmine is an effective treatment for
drug-induced delirium from traditional antimuscarinic medica-
tions (such as first-generation antihistamines), it has also been
reported to reverse the delirium following overdose of second
generation antipsychotics (SGAs), particularly those with antimus-
carinic properties, such as quetiapine. The evidence for such
practice, however, is limited primarily to case reports and small
series. The purpose of this study is to describe the effectiveness
and safety of physostigmine in reversing delirium from SGA
poisoning.
Methods: This is an IRB-exempted retrospective cohort study of
all patients reported to a single regional poison center for whom
physostigmine was administered following exposure to an SGA
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from 1/1/2000 to 4/15/2021. The poison center’s electronic med-
ical record (Toxicall#) was queried for any exposure cases
involving an SGA (AAPCC code: 201122) where “physostigmine”
was coded as “performed whether or not recommended.” The
primary outcome measure was whether there was a positive
response to physostigmine (coded as yes or no), determined by
a trained abstractor who reviewed case notes for every patient.
Secondary outcomes included physostigmine dosing and adverse
events.
Results: Data query returned 147 charts, comprising 138 individ-
ual patients, 122 of which were treated since 2015. The most
common SGA was quetiapine (n¼ 97, 70%), followed by olanza-
pine (n¼ 27, 20%). A positive response to physostigmine was
noted in 106 cases (82%; 95% CI: 75 - 89%). Median number of
physostigmine doses was 1 (IQR: 1 - 3, range 1 - 9). Median total
physostigmine dose received was 2mg (IQR: 2 - 6, range 0.15 -
30). Characteristics of physostigmine dosing and effectiveness
stratified by SGA are reported. Regarding co-ingestions, 92
patients co-ingested another substance; of these patients 37 co-
ingested a drug with antimuscarinic properties. The physostig-
mine response rate for patients with an antimuscarinic co-inges-
tion was not significantly different (26/37, 70%, [p¼ 0.4, chi-
square]) than the total study cohort. Adverse events were rare.
One patient suffered a cardiac arrest after physostigmine. This
patient had schizophrenia and had been hospitalized for over
one month, whereupon he developed hospital-acquired delirium
in the setting of increasing clozapine dosing. Bedside consult-
ation was consistent with antimuscarinic delirium. He received
physostigmine resulting in resolution of delirium, however,
30minutes later delirium recurred and the patient was intubated.
Twenty minutes after intubation (one hour after physostigmine),
the patient suffered a bradyasystolic cardiac arrest.
Documentation from the attending medical toxicologist noted
the arrest was unrelated to physostigmine.
Conclusions: In this study, physostigmine was an effective treat-
ment for antimuscarinic delirium owing to second generation
antipsychotic poisoning (primarily from quetiapine and olanza-
pine), with a positive delirium reversal rate similar to general use
physostigmine studies. Adverse events associated with physostig-
mine were infrequent. Physostigmine appears to be a safe and
effective treatment for antimuscarinic delirium from second gen-
eration antipsychotic poisoning. More studies are needed to val-
idate these findings.

jonbcole@gmail.com

222. Cannabis associated
nonadherence leads to increased
cannabis associated seizures: an
observational study

John Raguea and Andrew Monteb

aRocky Mountain Poison and Drug Safety; bUniversity of Colorado,
Department of Emergency Medicine

Background: Liberalization of recreational cannabis in Colorado
in 2014 led to increased cannabis use. It is known that some
patients with epilepsy use cannabis for the treatment of their
seizure disorder as an alternative to antiepileptic drugs (AEDs). It
is currently unknown how the use of cannabis relates to seizure-
related emergency department (ED) visits and rates of medica-
tion nonadherence.
Methods: This was a retrospective observational study based on
chart review of patients presenting to the ED of an urban aca-
demic hospital. All ED visits from 1 January 2012 through 31
December 2016 were eligible for inclusion. Visits that contained

an International Classification of Diseases, Ninth or 10th Revision,
Clinical Modification (ICD-9-CM or ICD-10-CM), code consistent
with cannabis exposure were manually reviewed. All ICD-9-CM or
ICD-10-CM codes for seizure-related diagnoses and medication
nonadherence were also manually reviewed for the comparator
group. Patients eighteen years or older with an ED visit contain-
ing a cannabis-related ICD-9-CM or ICD-10-CM code were
included. A visit was considered at least partially attributable to
cannabis if one or more of the following criteria were met: 1) the
ED provider identified cannabis as likely precipitating or contribu-
ting to the condition, 2) the patient was admitted to the hospital
and the inpatient provider identified cannabis as likely precipitat-
ing or contributing to the condition, or 3) the urine toxicologic
screening result was positive and there was a documented tem-
poral relationship (within approximately 24hours) with cannabis
exposure and there was a condition or an event known to be
associated with cannabis use. Cannabis-attributable nonadher-
ence (CAN) was defined as use of a cannabis product in place of
prescribed AEDs. General nonadherence (GN) was defined as
nonadherence to AEDs unrelated to cannabis use. Total nonad-
herence (TN) was defined as general nonadherence plus cannabis
attributable nonadherence.
Results: There were 2567 cannabis-attributable ED visits in this
five-year period. Of the cannabis-attributable visits, there were 50
visits (1.9%) where seizure was documented. Seventeen of these
visits were excluded due to use of synthetic cannabinoid, diagno-
sis of seizure excluded our doubted by ED provider, alternative
diagnosis more likely than seizure or an alternative exposure/
diagnosis was more likely the etiology of seizure. Thirty-three vis-
its (1.2%) where seizure was documented were included and the
diagnosis of seizure was determined by pre-hospital details,
evaluation by ED provider, neurology consultation and/or admit-
ting providers. Cannabis-attributable seizures (CAS) accounted for
2.6% of total seizure-related ED visits in 2016, an increase of
2.6% during this five-year study period. A third of the CAS
(33.3%) were related to nonadherence secondary to cannabis
use. From 2014 - 2016, the percent of seizure-related ED visits
attributed to CAN increased by 1.6%. ED seizure-related visits
secondary to GN declined by 2.7% from 2014 to 2016.
Conclusion: The percent of total ED visits related to CAN
increased since 2014 whereas GN has decreased since 2014. This
inflection point corresponds to the year in which cannabis
became commercially available for recreational use. CAS are
increasing and substitution of cannabis for antiepileptics is a
major contributor to this phenomenon.

john.rague@gmail.com

223. This is the way?: Practice
patterns in the management of
serotonin syndrome and utilization of
cyproheptadine

Patrick Filkins, Stephanie Hon and Robert Geller

Georgia Poison Center, Atlanta, Georgia, USA

Background: Serotonin syndrome (SS) is often described as a
clinical triad of mental-status changes, autonomic instability, and
neuromuscular abnormalities. The incidence of SS has been on
the rise, in concordance with the increase in serotonergic phar-
maceuticals being recently approved. Currently, there are no
guidelines or consensus recommendations for the diagnosis or
management of serotonin toxicity. When managing SS, treatment
is focused on symptomatic and supportive care, including active
cooling and benzodiazepines in addition to removal of the pre-
cipitating xenobiotic. Cyproheptadine is an antihistamine
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possessing 5-HT2A antagonist properties that has been utilized in
case reports and case series with variable effect. There are no
consensus recommendations on dosing, frequency, or duration
of therapy. The goal of this study is to identify practice variations
in the diagnosis and management of SS, including the use of
cyproheptadine, among healthcare professionals working in the
field of toxicology.
Methods: This was an IRB-approved cross-sectional survey con-
ducted from April 21st, 2021 to May 19th, 2021. Members of the
American Academy of Clinical Toxicology (AACT), consisting of
physicians, pharmacists, and specialists in poison information
(SPIs) trained in the field of toxicology, were emailed a 21-ques-
tion survey regarding their practices in the management of SS
and utilization of cyproheptadine. Participation in the survey was
both optional and anonymous. Responses to each question were
recorded and analyzed using descriptive statistics.
Results: Of the 700 AACT members sent a survey, 168 responded
(24%). When diagnosing serotonin syndrome, 58% of respond-
ents rely on clinical presentation, while 40% utilize the Hunter
criteria. Ninety-seven percent of respondents utilize benzodiaze-
pines as first-line, and 13% of respondents utilize cyproheptadine
first-line. When utilizing cyproheptadine, only one respondent
would not utilize benzodiazepines concomitantly. The most com-
mon starting dose of cyproheptadine was 9-12mg (39%) fol-
lowed by 5-8mg (31%). The most common maintenance dosing
strategy was 4mg every 6 hours until symptoms resolve.
Seventy-four percent of respondents do not utilize cyprohepta-
dine for a specific duration of therapy and 82% do not utilize
cyproheptadine for a specific total dose. A majority of respond-
ents consider the evidence for cyproheptadine in SS to be of
poor quality (56%), while only 17% of respondents consider the
evidence of at least good quality.
Conclusions: Practice patterns in the overall management of SS
may not vary a great deal in the field of toxicology. There is con-
siderable variation in the utilization of cyproheptadine including
initiation, dosing, duration, and endpoints of therapy. Most
respondents are of the belief that the evidence for cyprohepta-
dine is poor. Based on the results of this survey and the minimal
data available regarding the use of cyproheptadine, further pro-
spective research to clarify the utility of cyproheptadine in the
management of serotonin toxicity is warranted; the mainstay of
treatment remains symptomatic and supportive care.

pcfilkins@gmh.edu

224. Rebound salicylate toxicity
following discontinuation of sodium
bicarbonate infusion

Mary O’Keefe, Jillian Theobald, Matthew Stanton and
Ryan Feldman

Wisconsin Poison Control Center

Background: Management of salicylate toxicity frequently
requires intravenous alkalization to achieve urinary alkalization
and enhance excretion of ionized salicylate. While not standar-
dized, alkalization generally continues until a patient demon-
strates two consecutive sub-toxic levels below 30mg/dl. When
alkalization ceases, a rebound in serum salicylate level may occur
from tissue redistribution and salicylate’s erratic absorption and
elimination profile. The purpose of this study is to analyze the
incidence of salicylate rebounding to a level deemed toxic after
discontinuation of a sodium bicarbonate infusion.
Methods: This was a single-center, retrospective study of patient
cases with a primary ingestion of salicylate reported to the
Wisconsin Poison Control Center from January 1st, 2015 through

December 31st, 2019. Cases were excluded if the salicylate prod-
uct was not listed as the primary ingestion, or if there was no
salicylate level documented after discontinuation of sodium
bicarbonate infusion. A rebound salicylate level was defined as
any increase in salicylate level after discontinuation of bicarbon-
ate infusion compared to the previous level recorded prior to
stopping the infusion. Salicylate toxicity was defined as a salicyl-
ate level above 30mg/dl. The primary outcome was the inci-
dence of rebound salicylate toxicity following discontinuation of
sodium bicarbonate infusion.
Results: During this five year period, 512 salicylate cases were
reviewed. Of these cases, 135 did not have a documented salicyl-
ate level after the bicarbonate infusion was discontinued and
were excluded. Of the 377 remaining cases, eight (2.1%) had a
rebound salicylate level after stopping the bicarbonate. These
cases were all acute ingestions. The median time from sodium
bicarbonate infusion discontinuation to repeat level was 2 hours,
59minutes (IQR 3 hours, 33minutes), with only three cases hav-
ing repeat levels checked four hours or more after ending the
bicarbonate infusion. One patient reported new tinnitus at time
of their rebound salicylate level. All other patients remained
asymptomatic. Six patients had bicarbonate infusions restarted
due to a rebound salicylate level. Five of the eight cases had
rebound toxic salicylate levels; all of these cases had levels
between 20 – 30mg/dl immediately prior to stopping the infu-
sion, and two of the five cases had only one salicylate level
below 30mg/dl prior to shutting off the infusion. Therefore, only
three cases (0.8%) had rebound salicylate toxicity following dis-
continuation of the bicarbonate infusion if two consecutive sub-
toxic levels were obtained prior to stopping it.
Conclusions: Overall, the incidence of salicylate rebound is low,
and one salicylate level below 30mg/dl prior to bicarbonate infu-
sion discontinuation may suffice. This is limited to being a single-
center, retrospective review and was reliant on only the docu-
mentation within the Wisconsin Poison Control Center database.

mary.okeefe1@gmail.com

225. Clinical characteristics and
outcomes using dexmedetomidine in
non-intubated patients, a poison
center observational study

Emily Kershner, Natasha Tobarran, Rutherfoord Rose,
Brandon Wills and Kirk Cumpston

Virginia Commonwealth University

Background: Dexmedetomidine is a central alpha-2 agonist that
is increasingly being used off-label as an adjunctive sedative for
agitated toxicology patients. Dexmedetomidine does not interact
with the gamma-aminobutyric acid (GABA) receptor and ideally
would be less likely to induce deep sedation resulting in intub-
ation and mechanical ventilation. However, because of its alpha-
2 agonism, it can lead to bradycardia and hypotension. Little is
known about the clinical outcomes of dexmedetomidine use in
agitated toxicology patients. We sought to determine the overall
clinical course, adverse drug effects, and need for subsequent
mechanical ventilation after use of dexmedetomidine.
Methods: This was a retrospective cohort study conducted by
chart review of electronic records from the Virginia Poison
Control Center from January 1, 2019 to March 12, 2021. Inclusion
criteria consisted of all poison center cases where dexmedetomi-
dine was used. Cases were excluded if patients were intubated
prior to the start of dexmedetomidine infusion or if there was
missing data. The primary outcome was the presence or absence
of clinical improvement following dexmedetomidine use. Clinical
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improvement was determined based on narrative review and
abstractor consensus. Secondary outcomes included adverse
effects, subsequent intubation, or deaths.
Results: During this study period, there were 68 cases in which
dexmedetomidine was used to treat agitation. Patients who were
intubated prior to the start of dexmedetomidine (n¼ 40) and
cases with missing data (n¼ 7) were excluded, leaving 21 cases
for analysis. The median age was 35 (IQR 16, 48) and 52% (n¼
11) were female. Poisoning etiology included polysubstance (n¼
5), unknown (n¼ 3), anticholinergic (n¼ 3), sympathomimetic (n
¼3), hallucinogenic (n¼ 2), sedative withdrawal (n¼ 4) and anti-
psychotic (n¼ 1) exposures. Overall clinical improvement
occurred in 17 of 21 patients (81%). There were no deaths and
no patients required cardiopulmonary resuscitation. One patient
with possible baclofen withdrawal required subsequent intub-
ation for refractory agitation and one patient had transient
oversedation.
Conclusions: Dexmedetomidine use resulted in clinical improve-
ment with few documented adverse effects in most patients.
There were no cases of intubation due to oversedation.
Limitations of this study include small sample size.
Dexmedetomidine could be a useful adjunct treatment for agi-
tated toxicologic patients and should be studied further.

Emily.Kershner@vcuhealth.org

226. Efficacy and safety of glucagon
for the management of beta blocker
toxicity

Alicia Senart and Lorrie LeClair

Inova Fairfax Medical Campus

Background: Although glucagon use in beta blocker toxicity has
been recommended for many years, at the time of our evalu-
ation evidence for its efficacy was limited to animal trials and
case reports that showed consistent improvement in heart rate
following administration without discussion of side effects. This
study aimed to enhance the existing knowledge base regarding
the safety and efficacy of glucagon use for treatment of brady-
cardia related to beta blocker toxicity.
Methods: We conducted a retrospective, multi-center cohort
study of patients greater than 12 years of age who received glu-
cagon for beta blocker toxicity. Patients receiving atropine con-
comitantly, or in the five minutes prior to glucagon
administration were excluded. The primary outcome was the
mean difference in heart rate (HR) from immediately pre- to 20-
minutes post-glucagon administration. Secondary outcomes
included: difference in median systolic blood pressure (SBP) from
immediately pre- to 20minutes post-glucagon administration,
incidence of nausea and vomiting, and incidence of hypergly-
cemia. The percentage of patients whose bradycardia and SBP
improved post-glucagon administration were also examined as
secondary outcomes. For the primary outcome, a two-sided
paired t-test was used to evaluate the mean difference in heart
rate. The difference in median systolic blood pressure was eval-
uated using a Wilcoxon Signed-Rank test as a secondary end-
point. The remaining secondary outcomes are reported as
descriptive statistics. A pre-specified sensitivity analysis was con-
ducted for outcomes related to heart rate and blood pressure to
assess for confounding secondary to administration of
vasopressors.
Results: Between January 1, 2013 and December 31, 2019 a total
of 107 patients met inclusion criteria and 144 orders for gluca-
gon were analyzed as several patients received multiple adminis-
trations. Of all administrations, 46 (31.9%) were for confirmed
overdoses, 37 (25.7%) were intentional, and 64 (44.4%) were for

polysubstance exposures. For the primary outcome, the mean
increase in heart rate from pre- to post- glucagon administration
was 4 bpm ±10.6 (95% CI: 2.25 to 5.76, p< 0.001). The median
systolic blood pressure was 101.5 [85.25 – 130] pre-glucagon
administration, and 109.5 [93 – 133] post-glucagon (p¼ 0.004).
Similar increases in HR and BP were observed in a subgroup of
123 patients who did not receive concomitant vasopressors. HR
increased by �10 bpm in 34 patients (23.6%), and SBP increased
by �20mmHg in 29 patients (20.1%). A total of nine glucagon
administrations (6.3%) were associated with nausea and 14
(9.7%) with vomiting; however, 52 doses (36.1%) were adminis-
tered concomitantly with antiemetic medications. Fifteen admin-
istrations (10.4%) were associated with hyperglycemia.
Conclusion: Statistically significant increases in HR and SBP were
observed with the use of glucagon for beta blocker toxicity; how-
ever, the absolute differences were small. A low number of
patients experienced adverse events from glucagon use which
supports overall safety.

alicia.senart@gmail.com

227. February 2021 winter storm
results in changes in exposures
reported to Texas poison centers

Jeanie Jaramillo-Stametza, Mark Winterb and
Mathias B. Forresterc

aJerry H. Hodge School of Pharmacy, Pharmacy Practice;
bSoutheast Texas Poison Center; cIndependent Researcher

Background: On February 14-15, 2021, a winter storm and cold
wave caused heavy snowfall and record cold temperatures in
Texas. As power generation facilities shut down and demand for
electricity overwhelmed the electric grid system, rolling outages
were initiated at 1:25am on February 15, 2021. More than 4 mil-
lion people in Texas lost power. People were without electricity
and heat for days. Water pipes and water mains burst, producing
low water pressures and this, combined with the power outages,
disabled water treatment plants. As a result, 12 million people in
the state were subject to boil water advisories. In an effort to
keep warm, many people brought charcoal and gas grills indoors,
ran vehicles in enclosed spaces, or incorrectly used portable gen-
erators, exposing themselves and others to carbon monoxide
(CO). Gasoline exposures were also experienced, as was food poi-
soning. The objective of this study was to characterize selected
exposures reported to Texas poison centers in the two weeks
after the power outages.
Methods: Cases were carbon monoxide, food poisoning, and
gasoline exposures reported to the Texas Poison Center Network
during five time periods: 2/15/21-2/28/21 (storm and storm
effects period), 2/1/21-2/14/21 (immediate pre-storm period), 3/1/
21-3/14/21 (post-storm effects period), 2/15/19-2/28/19 (two
years pre-storm), and 2/15/20-2/28/20 (one year pre-storm).
Results: See chart for exposure count results. Of the 512 carbon
monoxide exposures reported during 2/15/21-2/28/21, the
patient age distribution was 87 (17.0%) 0-5 years, 85 (16.6%) 6-
12 years, 50 (9.8%) 13-19 years, 54 (10.5%) 20-29 years, 64
(12.5%) 30-39 years, 46 (9.0%) 40-49 years, 47 (9.2%) 50-59 years,
38 (7.4%) 60 years or older, and 41 (8.0%) unknown age; 271
(52.9%) of the patients were female, 235 (45.9%) male, and 6
(1.2%) unknown sex. The exposure site was 483 (94.3%) patient’s
own residence, 18 (3.5%) other residence, and 11 (2.1%) other or
unknown locations. The patient was already at or en route to a
healthcare facility in 299 (58.4%) of the exposures, referred to a
healthcare facility in 78 (15.2%), managed on site (outside of a
healthcare facility) in 124 (24.2%), and at other or unknown
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locations in 11 (2.1%). The patient was reported to have died in
4 (0.8%) cases.
Conclusion: The Texas Poison Center Network saw a large
increase in carbon monoxide exposures immediately after the
power outages began. Food poisoning and gasoline exposures
also increased after the power outages.

jeanie.jaramillo@ttuhsc.edu

228. Outpatient management of a
high-risk rattlesnake envenomation
during the COVID-19 pandemic

Elizabeth Grossarta, Aaron Troutmanb, Reem
Alsultanc, Farshad "Mazda" Shirazic and Nicholas
Hursta

aUniversity of Arizona Department of Emergency Medicine; bCarl
R. Darnall Army Medical Center; cArizona Poison and Drug
Information Center

Background: Patients sustaining rattlesnake envenomation are
typically treated in the hospital. During the Covid-19 pandemic,
crisis standards of care were implemented in our state. We pre-
sent a case of rattlesnake envenomation treated effectively as an
outpatient after receiving antivenom in the emergency depart-
ment. This case is also unique in that the patient was enveno-
mated while swimming in a pool.
Case report: A healthy 70-year-old man presented to the
Emergency Department following a rattlesnake bite to the right
upper back. While swimming in his pool, he felt a “twinge” and
then observed a small rattlesnake in the water next to him. On
presentation to the ED, he had two punctures and induration
measuring 8cm x 10cm overlying the upper back and extending
toward the posterior shoulder. He had minimal pain. Labs revealed
a platelet count of 144, fibrinogen of 184, and INR 1.0. Given the
local effects and his mild thrombocytopenia, 10 vials of AnavipVR

[crotalidae immune F(ab’)2 (equine)] were administered. Repeat
labs showed a platelet count of 204, fibrinogen of 117, and INR
1.2. Admission was recommended for continued monitoring, but
the patient requested to be discharged home. Through shared
decision making, the patient was offered additional antivenom and
close follow up in the ED. An additional 10 vial dose of AnavipVR

was administered. Labs obtained prior to discharge demonstrated
improvement in hematologic venom effects. He returned to the ED
later that day for re-evaluation. There was no progression of indur-
ation, and labs were improved. He had developed extensive,
patchy ecchymosis over the bite site, involving the posterior axilla
and posteromedial arm. Pain remained mild, and he did not require
opioids. He was released with instructions for outpatient labs in 7
and 14 days to evaluate for recurrent coagulopathy. He declined
lab testing but reported improvement of local effects and was back
to normal two weeks after his envenomation.
Discussion: Although Covid-19-related hospitalizations in our
region had been declining over the 9 weeks prior to his presen-
tation, this patient was cognizant of hospital resources and a the-
oretical risk of nosocomial exposure to SARS-CoV-2. In light of his
mild symptoms and proximity to medical care, we felt he was a
candidate for outpatient management with close follow up.
Consensus guidelines recommend hospitalization for serial exami-
nations and laboratory studies during the 18-24 hours after con-
trol of envenomation is achieved. Venom effects can recur up to
10 days after initial control, and the optimal duration of hospital-
ization after envenomation has not been formally studied.
Although he was non-adherent with discharge instructions, he
continued to improve clinically and had no evidence of bleeding
complications.

Additionally, his envenomation occurred in a swimming pool,
which has not been reported in the literature, although articles
in the lay press have described rattlesnakes in and around pools
in our area.
Conclusions: Outpatient management of rattlesnake envenom-
ation in carefully selected patients is feasible. During a pandemic,
outpatient management may be preferable when appropriate.
Rattlesnakes may strike and bite even in water.

elizabeth.grossart@gmail.com

229. Association of rattlesnake bites
close to human-made structures and
temperature drop

Nicholas Bowmana, Elizabeth Grossartb, Nicholas
Hurstb and Farshad "Mazda" Shirazic

aMidwestern University Arizona College of Osteopathic Medicine;
bUniversity of Arizona Department of Emergency Medicine;
cArizona Poison and Drug Information Center

Background: Rattlesnake envenomations continue to be a dis-
ease of clinical importance in the Southwestern United States.
Attempts have been made to predict snake behavior in relation
to ambient temperature in order to predict the potential burden
of rattlesnake bites during their active season. Ambient tempera-
ture, humidity, and animals’ body temperatures have been used
as surrogates to predict rattlesnake activity, including interactions
with humans. Thus far, only increased body temperature has
been correlated with increased rattlesnake activity. Changes in
ambient temperature have not been shown to be associated with
an increase in incidence of envenomation in the Southwest US.
We hypothesize that sporadic sudden drops in temperature at
night during the season of highest rattlesnake activity correlate
with shelter-seeking behavior of rattlesnakes resulting in increased
rattlesnake bites in close proximity to human-made structures.
Objective: Determine if there is a correlation between sporadic
sudden drops in temperature at night and shelter seeking behav-
ior of rattlesnakes leading to increased rattlesnake bites occurring
in proximity to human-made structures. Determine if these bites
occur more frequently on upper or lower extremities.
Methods: We retrospectively reviewed a regional poison center’s
database for all snakebites in the months of March through
November for the years 2017-2020. We analyzed all cases that
occurred in humans between the ages of 2 to 75 years. Dry bites
were excluded. Each case was reviewed for circumstance of the
bite, time of day, proximity to a human-made structure, and ana-
tomic location of the bite. Key words such as “stepping outside”,
“stepping outside the car”, “entering a building”, or any similar
phrases were used as surrogates for proximity to human-made
structures. Temperatures were obtained from the National
Oceanic and Atmospheric Administration website for the
National Centers of Environmental Information’s weather stations
and daily high and low temperatures were evaluated for sudden
drops matched with each case’s zip code. Sporadic sudden tem-
perature drop was defined as a decrease of greater than 20
degrees Fahrenheit, which exceeds the average day to night
temperature decline during the “snakebite season”. Night was
defined as the hours from 18:00 to 06:00.
Results: 604 cases of rattlesnake bites were identified. Of these,
216 met the temperature criteria and occurred at night. 45 (21%)
envenomations occurred in close proximity to a human-made
structure, and 37 (82%) of these occurred on a lower extremity.
388 additional bites either did not meet the temperature criteria or
did not occur at nighttime. 50 (12%) envenomations occurred in
close proximity to a human-made structure, and 41 (82%) of these
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occurred on a lower extremity. The odds ratio for an envenomation
occurring near a human-made structure during a time of a sporadic
sudden temperature drop was 1.78, suggesting an increase in risk
of envenomation for humans under these circumstances.
Conclusions: There is a positive association between sporadic
sudden temperature drops and rattlesnake envenomations in
proximity to human-made structures.

elizabeth.grossart@gmail.com

230. Identifying risk factors for severe
outcomes in metformin poisoning

Kayla Bourgeois, James Leonard, Faisal Minhaj and
Bruce Anderson

Maryland Poison Center

Objectives: Metformin associated lactic acidosis is a serious con-
sequence of acute or chronic metformin poisoning. Mortality is
high and critical interventions such as dialysis, vasopressors,
intubation, and mechanical ventilation may be required. Risk fac-
tors of severe cases remain ill-defined. The primary objective of
this study was to identify factors associated with the composite
of kidney replacement therapy (KRT) or mortality in metformin
poisonings. The secondary objective is to characterize moderate,
major, and fatal poisonings from metformin.
Methods: This was a retrospective case-control study of metformin
exposures from January 2010 to November 2020 reported to two
regional poison centers. Patients were included if outcomes were
coded as major, moderate, and death. Exposures with metformin-
combination products were excluded. Cases were defined as those
meeting the composite endpoint of death or receiving KRT; the
remaining exposures were controls. All data coded into the poison
center chart was validated via manual data extraction and compared
with case narratives regarding lab values, times of exposures, and clin-
ical effects. Odds ratios were performed to measure the strength of
the association between a risk factors and the composite outcome.
Results: Two-hundred and sixty-five patients (51.1% male) were
included with 59 (22.3%) resulting in death or requiring KRT. Those
who died were older; 54.3 vs 46.4 years (95% CI, -12.56 to -3.22).
KRT was performed in 45 (17%) individuals and a total of 24 died.
KRT was performed in 11 of the 24 that died. The majority of expo-
sures were acute (135, 51%), followed by acute-on-chronic (87,
33%). Chronic exposures were more likely to result in KRT or death
than acute, acute-on-chronic, or unknown chronicity (p¼ 0.022).
The mean initial lactate was 13.4mmol/L in those who died or
received KRT vs 4.2mmol/L in those who did not. An initial lactate
�10mmol/L was associated with an increased risk of KRT or death.
Conclusion: Increased age, elevated lactate, and chronic expo-
sures are independent risk factors positively associated with an
increased likelihood for need of KRT or mortality in metformin
poisonings. Expeditious recognition of these factors early on in
clinical presentation may assist in early treatment recommenda-
tions for metformin poisoning.

kbourgeois001@gmail.com

231. Description of beta-blocker
overdosage information in package
inserts

Tracy Zooka, Matt Stantona,b and Ryan Feldmana,b

aMedical College of Wisconsin School of Pharmacy; bFroedtert and
the Medical College of Wisconsin

Background: Package inserts (PIs) contain drug information for
prescribing healthcare professionals and are enforced by the
Food and Drug Administration (FDA). Information found in the PI
should be supported by substantial evidence and should be rele-
vant to clinical practice. One section of PIs contain information
on overdosage. The purpose of this study was to describe beta-
blocker (BB) PI overdosage information provided within the over-
dosage section.
Methods: DailyMed online database was used to search FDA
approved BB PIs. Data collected was obtained from the overdos-
age section. Only BBs with oral formulations were included. PIs
were excluded if they were injectable or ophthalmic products
only or had inactive national drug codes. Information collected
was documented into categories of observation, decontamin-
ation, administration of atropine, glucagon or high dose insulin,
vasopressor/inotrope, enhanced elimination, other, and commu-
nication with the poison center or toxicologist. Descriptive statis-
tics were used.
Results: Of the 125 package inserts collected and analyzed, 90%
(113/125) recommended atropine. Observation was not
addressed in 66% (83/125) of PIs. Ipecac and emesis/forced
evacuation were stated in 10% (13/125) and 29% (36/125) of PIs,
respectively. Gastric lavage was stated in 55% (64/125). Glucagon
was recommended in 93% (116/125) of PIs. None of the PIs (0%)
recommended use of high dose insulin. Digoxin and theophyl-
line/aminophylline were recommended in 56% (70/125) and 74%
(92/125) of PIs, respectively. Hemodialysis was stated in 27% (34/
125) of PIs and transvenous pacing in 60% (75/125). Only twenty
(16%) stated a poison center or toxicologist be contacted.
Conclusion: The overdosage section of BB PIs may contain out-
dated and inconsistent with current practice management.
Recommending contacting a poison center or toxicologist was
infrequent. Inconsistency of overdosage information was
observed among this sample. This may have significant impact in
places where updated toxicologic resources are unavailable. A
major limitation includes lack of all available BB PIs.

mastanton@mcw.edu

232. Risk of peri-intubation adverse
events during emergency department
intubation of overdose patients: a
National Emergency Airway Registry
(NEAR) analysis

Nathan Kunzlera, Jon Colea, Brian Driverb, Jestin
Carlsonc, Michael Aprild and Calvin Browne

aMinnesota Poison Contro System; bHennepin County Medical
Center; cDepartment of Emergency Medicine, Allegheny Health
Network; dDepartment of Emergency and Military Medicine,
Uniformed Services University of the Health Sciences (UHUHS);
eDepartment of Emergency Medicine, Brigham and Women’s
Hospital

Background: More than 20,000 emergency department (ED)
patients undergo intubation for overdose each year. While the
characteristics of patients intubated for overdose and poisoning
are well described little is known about the intubation outcomes
of overdose patients in the ED.
Objectives: We quantify the frequency of peri-intubation adverse
events for patients intubated in the ED for overdose, and deter-
mine whether first attempt success without adverse events dif-
fers between patients intubated for overdose and patients
intubated for other reasons.
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Methods: We analyzed data from the National Emergency
Airway Registry (NEAR), a prospective multicenter registry of ED
intubations collected from an international network of 22 aca-
demic and community hospitals. We included patients 14 years
and older whose first attempt was oral intubation, with data
entered into NEAR between January 1, 2016 and December 31,
2018. The primary outcome was successful intubation on the first
attempt. We used multivariable logistic regression to determine
whether indication was independently associated with successful
intubation on the first attempt after adjusting for age, gender,
obesity, initial impression of difficult airway, presence of difficult
airway characteristics, and use of video laryngoscopy. Secondary
outcomes included successful intubation on the first attempt
without adverse events, the occurrence of rescue surgical air-
ways, and the occurrence of adverse events. Adverse events
included hypoxemia, hypotension, peri-intubation cardiac arrest,
bradycardia, mechanical injury to oral or airway structures, vomit-
ing, tachydysrhythmia, esophageal intubation, laryngospasm, and
pneumothorax.
Results: We analyzed 17,984 patients, including 1,983 (11%) intu-
bated for overdose, and 16,001 (89%) intubated for other indica-
tions. Patients intubated for overdose were younger (median age
38 vs 55 years), were less frequently obese (26% vs 34%), and
fewer had difficult airway characteristics (38% vs 53%). Overdose
patients were more likely to have preoxygenation performed
(45% vs 35%), more likely to have apenic oxygenation (39% vs
31%), and more likely to have bougie used (33% vs 17%).
First attempt success was 90.5% in patients intubated for over-
dose and 87.5% in patients intubated for other reasons (absolute
difference 3.0%; 95% CI: -1.3 to 7.3). First attempt success without
adverse events was higher in overdose patients (85.0%) compared
to other patients (78.7%) (absolute difference, 6.3%; 95% CI 1.0 to
11.7%). Overdose patients experienced significantly less hypoten-
sion (1.5% vs 4.1%), and tended to have fewer adverse events
overall. Multivariable model results were consistent with the
unadjusted results including no difference in first pass success
(adjusted odd ratio 1.02 [95% CI 0.86-1.23]). There was a higher
first pass success without complication in patients intubated for
overdose (adjusted odds ratio 1.23; 95% CI 1.07 to1.43).
Conclusions: First attempt success was similar between patients
being intubated for overdose and other conditions. Patients intu-
bated for overdose had lower rates of complication with first
attempt success in several of our tested models. This data may
allow clinicians to more accurately estimate the risks of intub-
ation in overdose patients.

nathan.m.kunzler@gmail.com

233. Retrospective Study of
dexmedetomidine for anticholinergic
delirium

Christopher Laubea, Craig Heisea,b and Paul Kanga

aUniversity of Arizona College of Medicine Phoenix; bBanner
University Medical Center - Phoenix

Background: Anticholinergic overdose represents a common
pathology to emergency departments and ICU’s, with delirium a
frequent manifestation. Delirium induced by anticholinergic tox-
icity can be challenging to manage. The risks of standard therapy
with benzodiazepines include respiratory depression, seizure, and
bradycardia. Adverse events and the failure to control delirium
necessitates a search for a better treatment. Dexmedetomidine, a
a2-adrenergic agonist sedative, shows promise for management
of anticholinergic delirium with a favorable hemodynamic and

respiratory profile. However, the literature lacks data on out-
comes for anticholinergic overdose subjects treated with
dexmedetomidine.
Methods: Adult subject charts between 2017-2020 admitted due
to anticholinergic overdose at a major medical center were
reviewed. Subject age, sex, and race were considered. Subjects
who presented with anticholinergic overdose but did not exhibit
delirium, or had known chronic psychosis, were not considered.
Subjects admitted for anticholinergic overdose who experienced
delirium were assessed based on:

1. Number of days with a positive q12hr positive CAM-
ICU nursing assessment

2. Length of stay (LOS)
3. Total amount of benzodiazepines received
4. Incidence of intubation
5. Incidence of bradycardia or hypotension as adverse

events (AE)

The predetermined primary outcome was the absolute per-

cent difference in adverse event rates between dexmedeto-

midine and benzodiazepine group (DXBZ) vs. the

benzodiazepines alone group (BNZ). Demographic and base-

line clinical characteristics between DXBZ and the BNZ were

reported as means; standard deviations for continuous varia-

bles and frequencies; percentages for categorical variables.

The Wilcox Rank Sum andChi-squared/Fisher’s Exact test

were used for analysis. All p-values were 2-sided and

p< 0.05 was considered statistically significant.
Results: Seventy-eight subjects were compared (60% female, 40%
male), with 16 (21%) in the group that received DXBZ and 62
(79%) in the BNZ. There was a significant difference between LOS
for the DXBZ vs. the BNZ (6 days vs. 2 days, p< 0.001), days of
positive CAM ICU assessments (1 day vs 0 days, p¼ 0.004), and
rates of intubations (73% intubated vs. 38% intubated, p¼ 0.021).
There were no significant differences in rates of bradycardia/hypo-
tension or total benzodiazepine dose. After controlling for age,
gender, and race, there were no statistical differences in LOS or
AE between the groups, but the odds of increasing positive CAM
days in the DXBZ is 5.8 times higher compared to the BNZ and
the odds of intubation is 7.1 times higher compared to the BNZ.
An analysis was done of subjects who received dexmedetomidine
following intubation or AE and were found to have similar out-
comes to subjects who received benzodiazepines alone.
Conclusion: There is no significant difference between the
groups regarding AE, suggesting a similar safety profile.
However, our data suggested that subjects with higher acuity
and a higher burden of delirium received dexmedetomidine. In
fact, only those subjects who were intubated received dexmede-
tomidine. We determined that even in scenarios in which sub-
jects experienced previous relative contraindications (bradycardia
or hypotension) to dexmedetomidine had similar outcomes to
subjects receiving only benzodiazepines. Therefore, dexmedeto-
midine may be a safe therapy for subjects experiencing anti-
cholinergic delirium due to overdose in the ICU setting.

cdlaube@email.arizona.edu

234. Does hepatotoxicity occur more
frequently among American Indians/
Alaskan natives after acetaminophen
overdose?

Jennifer Careya, Kavita Babua and Roland Merchantb
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Objectives: Previous research suggests that indigenous people
(American Indians, Alaskan Natives, First Nations) in the United
States and Canada have higher rates of acetaminophen overdose
and hospitalizations than other racial/ethnic groups. Higher hos-
pitalization rates could be due to potential disparities in health-
care access or in its delivery. To address this knowledge deficit
about potential healthcare disparities, we compared the fre-
quency of acetaminophen hepatotoxicity and n-acetylcysteine
administration across 47 hospitals in the United States among
non-Hispanic American Indians/Alaskan Natives to other racial/
ethnic groups.
Methods: This investigation involved a query of the Toxicology
Investigators Consortium (ToxIC) registry. The ToxIC registry was
created in 2010 by the American College of Medical Toxicology
(ACMT). Through a consortium of clinical sites, medical toxicologists
voluntarily enter de-identified cases into a nationwide surveillance
registry of the bedside care of patients who sustained a variety of
toxicological exposures. In this investigation, we identified registry
cases for which overdose of acetaminophen was identified. All acet-
aminophen overdose cases regardless of age between 2015-2020
were reviewed for race/ethnicity and the outcomes of hepatoxicity
(defined as aspartate aminotransferase (AST) or alanine aminotrans-
ferase (ALT)> 1000), treatment with n-acetylcysteine, organ trans-
plantation and death. Two-sample testing of binomial proportions
were used to compare non-Hispanic American Indians/Alaskan
Natives to other racial/ethnic groups by frequency of hepatotoxicity
and n-acetylcysteine administration.
Results: A total of 6,342 acetaminophen overdose cases were
identified. Of these 6,342 patients, most were 19-65 years-old
(53%), while 37% were 13-18 years-old, 4% were 66 years-old
and older, 3% were 7-12 years-old, 1% were 2-6 years-old, and
1% were younger than 2 years-old. The majority of patients were
female (70%), while 29% were male and 1% were transgender.
Among the 6,342 patients, 44% were non-Hispanic White, 13%
any race Hispanic, 10% non-Hispanic Black, 2% non-Hispanic
Asian, and 1% non-Hispanic American Indian/Alaskan Native.
Hepatotoxicity after an acetaminophen overdose occurred more
frequently among non-Hispanic American Indians/Alaskan Natives
(30.8%) than non-Hispanic Whites (18.7%; D12.1%, p< 0.01), any
race Hispanics (10.9%; D19.9%, p< 0.00001), non-Hispanic Blacks
(15.0%; D15.8%, p< 0.001, and non-Hispanic Asians (14.8%;
D16.0%, p< 0.01). However, the proportion of patients receiving
n-acetylcysteine was similar among non-Hispanic American
Indian/Alaskan Natives (90.8%) and non-Hispanic Whites (81.8%;
D9.0%, p< 0.06), any race Hispanics (81.5%; D9.3%, p< 0.06),
and non-Hispanic Asians (81.7%; D9.1%, p< 0.1), yet was greater
than among non-Hispanic Blacks (72.4%; D18.4%, p< 0.001).
Conclusions: As compared to other racial/ethnic groups in the
United States, non-Hispanic American Indians/Alaskan Natives
more frequently have hepatotoxicity when presenting for care
after an acetaminophen overdose, yet are not less likely to
receive n-acetylcysteine treatment. Reduced access to healthcare
or longer times from overdose to presentation to healthcare
should be investigated as potential causes of disparity of disease
severity, in addition to differences by metabolism and hepato-
logic disease. Lower use of n-acetylcysteine treatment among
non-Hispanic Blacks also requires further study in regard to
causes including disparities in treatment or longer presentations
to healthcare after an acetaminophen overdose.

jennifer.carey@umassmemorial.org

235. Management of incidentally
discovered massive bullet ingestion
with associated lead toxicity

John DelBianco, Abigail Kerns and Matthew P. Stripp

Department of Emergency Medicine, Allegheny Health Network

Background: Management of ingested foreign bodies distal to
the esophagus is typically conservative. Foreign bodies contain-
ing lead, however, are concerning because of the potential for
the development of lead toxicity. Ingestion of lead ammunition
is a notable cause of lead toxicity. This case report describes the
management of an ingestion of large, numerous, presumed lead-
based objects, including eighteen bullets.
Case report: A 53-year-old female presented with ingested foreign
bodies that were found upon routine screening during jail intake.
The patient had a history of schizoaffective disorder with psychotic
features. She reported ingesting bullets and a pendant but could
not provide further details. On arrival to the Emergency
Department, the patient was asymptomatic. An initial abdominal X-
ray showed multiple metallic opacities consistent with bullet
shapes. Toxicology was consulted for foreign body ingestion with
concern for lead exposure. She underwent emergent esophagogas-
troduodenoscopy (EGD) with removal of seventeen bullets and two
bolts from the gastric body. The bullets measured approximately
50 to 60mm in length and are consistent in size and shape with
0.223 caliber cartridges. A metallic button was also visualized in the
stomach but left to pass spontaneously due to its small size. Post-
procedure abdominal imaging showed removal of most of the for-
eign objects with one bullet remaining in right lower quadrant and
the small foreign body in the epigastrium. The patient was
observed in the hospital for an additional three days and given
one dose of oral polyethylene glycol 3350 solution (4,000mL).
Imaging performed prior to discharge showed that the patient had
passed the final bullet and the remaining small foreign body had
progressed to the rectum. Her lead level was 78 ug/dL. She was
discharged to police custody and a course of succimer was recom-
mended. Repeat lead level and follow-up imaging are pending.
Discussion: In the management of lead foreign body ingestions,
removal of the lead source is crucial. In reviewing previously reported
cases of ingested ammunition, removal was accomplished entirely
either by endoscopy or elimination through the gastrointestinal tract.
This case demonstrates the successful combination of endoscopic
removal of the gastric bullets and passage of the remaining bullet,
aided by an osmotic agent. Urgent removal of the gastric foreign
bodies by EGD was performed in this case because objects that may
contain lead are known to readily dissolve in the acidic stomach.
Allowing the distal bullet to pass in the stool with close surveillance
and the assistance of an osmotic agent avoided an unnecessary add-
itional procedure. The patient was also chelated with succimer after
hospital discharge because of her elevated lead level.
Conclusions: This case emphasizes the importance of consider-
ing lead poisoning in patients with metallic foreign body inges-
tion. It also demonstrates the successful combination of urgent
removal of the large gastric metallic objects and conservative
management of the intestinal bullet.

john.delbianco@ahn.org
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236. Initiation of an emergency
department clinical toxicology consult
service at an urban, academic, safety
net hospital

Anne Marie Guthrie and Natalija Farrell

Boston Medical Center

Background: Bedside medical toxicology consult services have
been associated with improved patient care, shorter hospital
length of stay (LOS), decreased cost, and increased reimburse-
ment. Not all institutions have a medical toxicologist available for
bedside consults. Some hospitals may have pharmacists that are
board certified clinical toxicologists as part of the care team.
Formal, bedside clinical toxicology consult services have not
been well described in the literature.
Methods: We established an emergency department (ED) clinical
toxicology consult service at an urban, academic, safety net hos-
pital with over 130,000 ED visits per year. At our institution, there
were initially two emergency medicine (EM) pharmacists with
board certifications in clinical toxicology through the American
Board of Applied Toxicology and no medical toxicologists on
staff. To improve patient care by engaging the clinical toxicolo-
gists in the assessment and management of patients with toxico-
logic exposures, EM physicians could place an “ED Pharmacy
Consult – Toxicology” order in the patient’s electronic medical
record during the hours in which a clinical toxicologist was work-
ing as the ED pharmacist. Poison Centers could also be contacted
at time regardless of clinical toxicology consult. The clinical toxi-
cologist assists with obtaining history and assessment, provides
treatment and monitoring plan recommendations, facilitates time
to antidote administration, and provides education to the med-
ical team, patient, or caregiver. We describe the patient demo-
graphics and outcomes for the first 10 months of a formal,
clinical toxicology consult service.
Results: Over the course of 10 months, there were 181 unique
toxicology consults; however, less than 10 consults occurred dur-
ing the 3 months our institution was affected by COVID-19
surges. The average age of the patients was 42±17 years, 93%
of consults were in adult patients, and 57% were male. The most
common chief complaints were poisoning (15%), overdose – acci-
dental (12%), overdose – intentional (12%), and altered mental
status (8%). The substances involved were variable consisting of
unknown (18%), single agents (68%), or multiple agents (14%).
Of the reported single agent exposures, the five most common
classes were analgesics (32%), sedative/hypnotic/antipsychotics
(20%), antidepressants (18%), alcohols (77%), and stimulants and
street drugs (10%). Patient disposition included admission (65%),
discharge to home (23%), psychiatric admission (9%), and left
against medical advice (3%). For admitted patients, the average
intensive care unit and hospital LOS were 2.8 ± 1.7 and 4.3±2.9
days, respectively. There were 6 deaths.
Conclusions: These results suggest that an ED pharmacist clinical
toxicology consult service was frequently utilized by EM pro-
viders. The next steps for our ED clinical toxicology consult ser-
vice include evaluating patient-specific outcomes and cost
associated with presumed or known toxic alcohol ingestions,
acetaminophen overdoses, tricyclic antidepressant overdoses,
and beta-blocker/calcium channel blocker overdoses.

natalija.farrell@bmc.org

237. Repetitive diphenhydramine
misuse mimicking other diseases and
the use of serum testing for
confirmation

Avery Michienzi, Caleb Martin and Christopher
Holstege

University of Virginia

Background: We present a case of a patient with suspected
diphenhydramine misuse who presented to the health care set-
ting multiples times with findings of anticholinergic toxicity.
However, due to his persistent denial of ongoing diphenhydra-
mine use, the patient was misdiagnosed with other disease proc-
esses. Serum drug level testing was eventually used to confirm
the toxicologic diagnosis.
Case report: A 31 year old male with a past medical history of
post-traumatic stress disorder, bipolar disorder, depression, non-
insulin dependent diabetes, hepatitis C, and cyclic vomiting syn-
drome presented to two different healthcare facilities on eight
occasions over a 4 month time period. During each visit, the
patient was described to have confusion, slurred speech, mydria-
sis, tachycardia, hallucinations and ataxia with resolution within
24 hours. He also had seizures witnessed on 4 occasions. His daily
medications reported were olanzapine, lamotrigine, and metfor-
min. The patient denied any substance use/misuse or overdose
on each occasion with the exception of occasional marijuana
use. The patient had extensive laboratory testing that was unre-
markable, a head CT that demonstrated no pathology, and an
EEG during one of these episodes that was suggestive of under-
lying neuronal dysfunction with propensity to seizure but did not
capture any seizure events. He was evaluated by neurology,
neuropsychology, and psychiatry during his multiple hospitaliza-
tions. Diagnoses considered by these services include primary
seizure disorder, psychogenic non-epileptic seizures, Ganser syn-
drome, and malingering.
The clinical toxicology service was consulted and the patient was
diagnosed with classic anticholinergic toxicity. Diphenhydramine
misuse was suspected as the cause given his clinical toxidrome
and the history per the fianc�e of past diphenhydramine misuse
when thoroughly questioned. The patient adamantly denied
diphenhydramine use when his mentation cleared and his fianc�e
reported that the diphenhydramine in the house was locked
away and inaccessible. A serum level collected when the patient
was exhibiting anticholinergic symptoms and was sent to NMS
labs (lab code 1760B). Diphenhydramine was found at 3,400 ng/
mL (toxic >1000 ng/mL), confirming diphenhydramine misuse.
Discussion: This patient received extensive evaluation and
numerous hospitalizations because of his denial of drug use. His
clinical syndrome was consistent with an anticholinergic toxi-
drome. Serum drug testing was utilized to confirm suspicion of
diphenhydramine use despite the patient’s and fianc�e’s denial of
use and allowed for cessation of further diagnostic evaluation by
other services.
Conclusions: Specific serum drug testing, due to cost and lack
of accessibility, is often not utilized in patient care. However, in
cases like this, specific blood level testing can be of significant
benefit to confirm suspected toxicologic diagnosis and to pre-
vent further unnecessary and costly testing.

mich0392@gmail.com
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238. Trends in caffeine exposures
reported to US poison control centers
over a 10-year period from 1/1/2011
to 12/31/2020

Meaghan Walker and Kathleen Anderson

Utah Poison Control Center

Background: Caffeine is a commonly used substance in the
United States.
The purpose of this study is to find patterns in the reasons
behind and demographics of caffeine exposure cases reported to
the National Poison Data System for people aged 13 and over
from 2011-2020.
Methods: A retrospective review of data reported to the NPDS
was performed for the years 2011 through 2020. The data
included patients who were aged 13 years and older, and who
had been exposed to a single caffeine containing substance
(included generic codes are caffeine, Diet Aids: phenylpropanol-
amine and caffeine combinations, Energy Drinks: Caffeine
Containing (From Any Source Including Guarana, Kola Nut, Tea,
Yerba Mate, Cocoa, etc), Energy Drinks: Caffeine Only (Without
Guarana, Kola Nut, Tea, Yerba Mate, Cocoa, etc), Energy Drinks:
Ethanol and Caffeine Containing (From Any Source Including
Guarana, Kola Nut, Tea, Yerba Mate, Cocoa, etc), Energy Drinks:
Ethanol and Caffeine Only (Without Guarana, Kola Nut, Tea,
Yerba Mate, Cocoa, etc), and Energy Products: Other) due to the
exposure reasons adverse reaction – Drug, intentional abuse, mis-
use, suspected suicide, or unknown, other- malicious and unin-
tentional misuse, therapeutic error or unknown. This data was
analyzed using Microsoft Excel software for descriptive statistics
to characterize trends throughout the 10-year study.
Results: A total of 15,218 exposures to caffeine were reported
during the 10-year study period. The mean count of reported
cases is 1521.8 (SD 99.17) per year. 2015 has the highest case
count, at 1669 cases, while 2020 had the lowest case count at
1337 cases.
Gender results show 53.5% (8012) were male and 47.25% (7178)
were female. Over the 10-year period the patients had a mean
age of 26 (SD 12.17), median age of 22 (IQR ¼12) and mode age
of 18.
Out of total exposure reasons 34% (5242) were intentional mis-
use.
Of the 15,218 cases reviewed, 3.77% (573) developed no clinical
effects, 27.65% (4203) had minor, 22.08% (3660) had moderate,
1.01% (154) had major, and 0.06% (9) of cases had fatal out-
comes. 4725 (31.05%) of cases were coded not followed, minimal
clinical effects possible or no more than minor effect possible.
Of the caffeine exposures, 23% (3523) individuals developed
more severe effects coded as moderate, major and death. Of
these three outcomes, >95% were moderate effects.
Conclusion: Overall, rate of caffeine exposure remained consist-
ent over the study period, and most outcomes were not severe.
One third of exposures were due to intentional misuse, with
36.68% of exposed children (13-17) being exposed due to inten-
tional misuse.

meaghan.walker@pharm.utah.edu

239. Characterization of intravenous
sodium bicarbonate use for
prolonged QRS intervals in poisoned
patients reported to a regional poison
center

Connor Walsh, Stephanie Hon and Robert Geller

Georgia Poison Center

Background: QRS prolongation is a known complication of toxic
exposures from agents that have sodium channel blockade prop-
erties. It is common practice to treat sodium channel blocker-
induced QRS prolongation with intravenous sodium bicarbonate.
However, many other drug exposures have shown the potential
to increase QRS interval with either no or unknown mechanistic
effect on sodium channels. It is not uncommon for providers to
attempt a trial administration of sodium bicarbonate to treat the
prolonged QRS. The goal of this study is to further examine
agents that have caused QRS prolongation reported to our
regional poison center (RPC) and the effectiveness of sodium
bicarbonate for narrowing these reported QRS intervals.
Methods: This was an IRB-approved retrospective chart review of
human exposure cases reported to a single RPC from calendar
years 2017 through 2020 with documented prolonged QRS inter-
val treated with intravenous sodium bicarbonate. Cases were
identified using the National Poison Data System code for
“Prolonged QRS.” Data collected from each case included: expos-
ure agent, peak initial QRS interval, sodium bicarbonate adminis-
tration, and repeat QRS after sodium bicarbonate administration.
QRS prolongation was defined as a QRS interval >110msec or
20msec longer than the patient’s baseline value as determined
by serial monitoring. Cases that described multi-agent ingestions,
no sodium bicarbonate administered, or sodium bicarbonate
administered for other reasons were excluded.
Results: Within a 4-year period, 1,149 exposure cases were identi-
fied to have a prolonged QRS interval, 552 of which were identified
as single-agent ingestions. However, only 96 cases met all inclusion
criteria, including a documented sodium bicarbonate administration
after an initial wide QRS with a documented repeat ECG post-bicar-
bonate. In 28 (29%) of these cases, narrowing of the QRS interval
was documented after sodium bicarbonate administration.
Particularly noteworthy is the 73% response rate to sodium bicar-
bonate in diphenhydramine cases, while other agents, including
amitriptyline, nortriptyline, quetiapine, and bupropion, responded
less frequently. The possibility of improved response at an
increased dose of bicarbonate in these agents is uncertain.
Conclusions: In this retrospective review, QRS narrowing was
uncommon among xenobiotics not known to have sodium channel
blockade properties. The most common exposures warranting intra-
venous sodium bicarbonate administration included diphenhydramine
and tricyclic antidepressants. Diphenhydramine exposures demon-
strated the most frequent and profound QRS narrowing response
after sodium bicarbonate administration. The majority of antidepres-
sant cases did not demonstrate narrowing of QRS to less than 100
msec after initiation of sodium bicarbonate, which could be explained
by inadequate bicarbonate dosing, prolonged toxin absorption, or
massive overdose. The majority of non-sodium channel blocker xeno-
biotics did not demonstrate clinically important narrowing of QRS
interval on initiation of sodium bicarbonate. This data suggests
sodium bicarbonate administration and optimal dosing requires fur-
ther analysis, particularly in non-sodium channel blocker exposures.

cjwalsh1@gmh.edu
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240. Comparing the prognostic
performance between tangent and
threshold methods of QT
measurement for drug-induced
torsade de pointes

Rittirak Othong and Suphaphorn Vassasunthorn

Faculty of Medicine Vajira Hospital

Background: Threshold (Thr) and tangent (Tan) methods are
commonly used for QT measurement. Each has pros and cons.
Nothing has known if those pros and cons would affect any clin-
ical outcomes.
Objective: To compare prognostic performance between Thr
and Tan methods of QT measurement for drug-induced torsade
de Pointes (TdP).
Methods: This was a prognostic study using a case-control
design. Case-group included patients who had drug-induced TdP
from a systematic search from Medline since the establishment
to January 31st, 2021. Control-group enrolled patients who over-
dosed on QT-prolonging drugs, without TdP. They were from the
toxicology logbook, Emergency Department, Vajira Hospital, from
August 1st, 2013 to November 18th, 2018. Both groups were
>15 years old without a diagnosis of other dysrhythmias, and
congenital LQTS or other cardiomyopathies. Interval measure-
ments were done by 4 measurers using both threshold (Thr) and
tangent (Tan) methods, interrater reliability using intraclass cor-
relation coefficient from 240 ECG leads were 0.95 and 0.95, for
QT (Thr) and QT (Tan), respectively.
Results: 180 and 180 patients were equally included in the case
and control groups. QT intervals were longer significantly (p-
value <0.001) when measured by Thr method . AUROCs from
the Thr were also greater than ones from the Tan, regardless of
QT-correction formulas. However, differences in AUROCs between
the two were not significant. Using Youden’s index for selecting
a cut point, the best cut points from the Thr method were
always at a longer QT interval. The best cut points (of any QT-
correction formulas) from the Thr provided slightly better accura-
cies (1-2%) than the ones from the Tan method.
Conclusion: Our study suggests that both methods could be
used without affecting the main clinical outcome significantly.
When clinicians select a cut point to stratify the risk of TdP, they
should be cautious that the cut point they use was originally
from what type of QT measurement and QT-correction formula
to maintain high prediction performance as was the original.

Toppoter@yahoo.com (Rittirak Othong)

241. Fidget spinner ingestions and
other injuries treated at emergency
departments

Morgan Clicka, Larissa Velezb and Mathias B.
Forresterc

aNorth Texas Poison Control; bUT Southwestern Medical Center;
cIndependent Researcher

Background: Fidget spinners became trending toys in 2017. A
fidget spinner is a metal or plastic toy that consists of a ball
bearing center piece surrounded by a multi-lobed outer piece
that spins on its axis with some containing light-emitting diodes
powered by disc batteries. The objective of this study was to

describe fidget spinner injuries managed at United States (US)
emergency departments (EDs).
Methods: The data source for this study was the National
Electronic Injury Surveillance System (NEISS), a database of con-
sumer product-related injuries collected from the EDs of approxi-
mately 100US hospitals. Fidget spinner injuries reported during
2017-2019 (none were identified prior to 2017) were defined as
those records where the Narrative Field mentioned “fidget
spinner” or various misspellings of the words. The cases were
divided into those involving ingestion/aspiration of a part of the
fidget spinner and all other injuries. The distribution of the two
types of fidget spinner injuries was determined for various fac-
tors related to patient demographics, injury circumstances, diag-
nosis, and disposition and comparisons were made between the
two types of injury.
Results: Of 74 total reported fidget spinner injuries, 42 (56.8%)
involved ingestion (n¼ 40) or aspiration (n¼ 2) of a part of the
device. Twenty-seven (64.3%) of the ingestions/aspirations
occurred during 2017; 10 (23.8%) during 2018; and 5 (11.9%) dur-
ing 2019. Six (14.3%) of the ingestions/aspirations involved a disc
battery. The patient age distribution was 25 (59.5%) 0-5 years; 16
(38.1%) 6-12 years; and 1 (2.4%) 13-19 years. Twenty-five (59.5%)
of the patients were male and 17 (40.5%) female. The location
where the ingestion/aspiration occurred was 17 (40.5%) home; 1
(2.4%) school; 1 (2.4%) other public property; and 23 (54.8%) not
stated. Thirty-eight (90.5%) were treated or examined and
released and 4 (9.5%) were treated and admitted for hospitaliza-
tion. Of the 32 (43.2%) with other injuries, 25 (78.1%) occurred
during 2017 and 7 (21.9%) during 2018. Eight patients (25.0%)
were 0-5 years, 15 (46.9%) 6-12 years; 3 (9.4%) 13-19 years; and 6
(18.8%) 20 years or older. Twenty-one (65.6%) patients were
male and 11 (34.4%) female. The location where the injury
occurred was 20 (62.5%) at home, 1 (3.1%) at school, 1 (3.1%) on
a street or highway, and 10 (31.3%) not stated. The disposition
was 30 (93.8%) treated or examined and released, 1 (3.1%)
treated and admitted for hospitalization, and 1 (3.1%) left with-
out being seen/against medical advice. The type of injury was 9
(28.1%) laceration, 6 (18.8%) attached foreign body, 3 (9.4%) con-
tusion, 3 (9.4%) dental injury, 2 (6.3%) thermal burn, 2 (6.3%)
traumatic iritis, 1 (3.1%) abrasion, 1 (3.1%) headache, 1 (3.1%)
hematoma, 1 (3.1%) otic foreign body, 1 (3.1%) strain, and 3
(9.4%) unknown.
Conclusion: The majority of fidget spinner injuries occurred dur-
ing 2017 then declined the following two years. While the major-
ity of ingestions/aspirations involved male patients age 0-5 years,
the highest proportion of other injury patients were males age 6-
12 years. Most patients were treated or examined and released
from the ED. No deaths were reported.

Morgan.Click@phhs.org

242. Hand sanitizer exposures treated
at emergency departments

Pablo Friasa, Alexander Casanovaa, Maximillian
Avilaa, Maria Hinojosab, Shawn Varneyb and
Mathias b Forresterc

aNorth Texas pPoison Center; bSouth Texas Poison Center;
cIndependent Researcher

Background: Hand sanitizers are antimicrobial agents supplied
in liquid, gel, or foam formulations. The most common types of
hand sanitizers used in the United States (US) are alcohol-based,
containing 60% or more ethanol or isopropanol. Ingestion of
hand sanitizers can have serious adverse effects. Acute ethanol
intoxication can result in such effects as tachycardia, cardiac dys-
rhythmias, central nervous system depression, ataxia, tremors,
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seizures, nausea, vomiting, diarrhea, hepatic injury, hypothermia,
and respiratory depression. The objective of this study was to
describe hand sanitizer exposures managed at US emergency
departments (EDs).
Methods: Data were obtained from the National Electronic Injury
Surveillance System (NEISS), a database of consumer product-
related injuries collected from the EDs of approximately 100US
hospitals. National estimates are calculated from the database
records based on the sample weight assigned to each case
based on the inverse probability of the hospital being selected
for the NEISS sample. In order to identify hand sanitizer expo-
sures reported during 2000-2019, all records with the letter com-
binations “han” and “san” in the record narrative were reviewed,
and those that appeared to be hand sanitizer exposures were
included in the study. The distribution of estimated hand sani-
tizer exposures was determined for various factors related to
patient demographics, exposure circumstances, diagnosis, and
disposition.
Results: A total of 211 hand sanitizer exposures were identified,
resulting in a national estimate of 7,119 exposures. By four-year
period, there were 160 (2.2%) exposures during 2000-2003, 778
(10.9%) during 2004-2007, 1,693 (23.8%) during 2008-2011, 2,726
(38.3%) during 2012-2015, and 1,761 (24.7%) during 2016-2019.
The patient age distribution was 5,518 (77.5%) 0-5 years, 273
(3.8%) 6-12 years, 398 (5.6%) 13-19 years, and 929 (13.1%) 20
years or older; 3,938 (55.3%) of the patients were male, and
3,180 (44.7%) female. The patient’s race was 3,847 (54.0%) white,
938 (13.2%) black/African American, 471 (6.6%) other, and 1,863
(26.2%) not stated. The route of the exposure was 5,722 (80.4%)
ingestion, 435 (6.1%) ocular, 955 (13.4%) dermal, and 6 (0.1%)
unknown. The reported location where the exposure occurred
was 4,357 (61.2%) home, 452 (6.4%) other public property, 146
(2.1%) school, 6 (0.1%) place of recreation or sports, and 2,157
(30.3%) not recorded. The diagnoses were 5,712 (80.2%) poison-
ing, 493 (6.9%) dermatitis/conjunctivitis, 419 (5.9%) thermal burn
(from the hand sanitizer catching on fire), 135 (1.9%) chemical
burn, 11 (0.2%) internal organ injury, 5 (0.1%) ingested foreign
object, and 343 (4.8%) other/not stated. The patient disposition
was 6,398 (89.9%) treated or examined and released, 223 (3.1%)
treated and admitted for hospitalization, 207 (2.9%) held for
observation, 215 (3.0%) left without being seen/against medical
advice, and 76 (1.1%) not recorded.
Conclusion: Hand sanitizer exposures most often involved
patients who were children age 0-5 years and male. The majority
of the exposures occurred by ingestion followed by dermal and
ocular routes. Most patients were treated or evaluated and
released from the ED,

pablo.friasdelacruz@phhs.org

243. Poison center contacts
documented in the National Electronic
Injury Surveillance System

Lizbeth Pettya and Mathias Forresterb

aParkland Health and Hospital System; bIndependent Researcher

Background: Studies have shown that poison centers reduce
hospital stay length when consulted by healthcare facilities in
cases of poisonings. However, poison centers are not contacted
in the majority of poisonings seen at healthcare facilities. The
objective of this study was to characterize poison center contacts
documented in the National Electronic Injury Surveillance System
(NEISS).
Methods: Data were obtained from NEISS, a database of injuries
due to consumer products among patients of all ages and poi-
sonings and chemical burns to children less than 5 years of age

collected from the emergency departments of approximately 100
United States hospitals. A national estimate was calculated from
the database records based on the sample weight assigned to
each case. All NEISS records during 2000-2019 with the following
letter combinations in their narrative were identified: “pc,” “pois”
and “con,” “pois” and “cent,” “pois” and “cnt,” and “pois” and
“ctr.” The narratives of the resulting subset of records were
reviewed to identify those where it appeared to document that a
poison center had been contacted.
Results: A total of 2,337 records with documented poison center
contact were identified, resulting in a national estimate of 79,918
poison center contacts. This estimate represented 0.03% of the
273,309,060 estimated total records. The diagnosis was poisoning
in 70,547 (88.3%) of the poison center contacts, representing
2.5% of the 2,836,649 total poisoning records. The next most
common diagnoses were 2,360 (3.0%) ingested foreign object,
2,117 (2.6%) chemical burn, 1,079 (1.3) dermatitis or conjunctiv-
itis, and 854 (1.1%) anoxia. By four-year period, there were
19,093 (23.9%) poison center contacts during 2000-2003, 10,754
(13.5%) during 2004-2007, 11,692 (14.6%) during 2008-2011,
17,834 (22.3%) during 2012-2015, and 20,545 (25.7%) during
2016-2019. The age distribution was 71,158 (89.0%) 0-5 years,
2,438 (3.1%) 6-12 years, 1,237 (1.5%) 13-19 years, and 5,086
(6.4%) 20 years or older; 43,990 (55.0%) of the patients were
male and 35,928 (45.0%) were female. The patient race was
43,940 (55.0%) white, 8,093 (10.1%) black/African American, 3,537
(4.4%) other, and 24,349 (30.5%) not stated. The injury location
was 60,278 (75.4%) home, 899 (1.1%) other public property, 516
(0.6%) school, 154 (0.2%) street or highway, 69 (0.1%) place of
recreation or sports, 22 (0.0%) farm or ranch, and 17,981 (22.5%)
not recorded. The patient disposition was 70,312 (88.0%) treated
or examined and released, 1,737 (2.2%) treated and transferred
to another healthcare facility, 2,462 (3.1%) treated and admitted
for hospitalization, 2,767 (3.5%) held for observation, 2,552 (3.2%)
left without being seen/against medical advice, and 88 (0.1%)
not recorded. The most common products involved in the injury
were 44,450 (55.6%) medications, 4,016 (5.0%) general purpose
household cleaners, 3,918 (4.9%) bottles or jars (not specified),
3,436 (4.3%) cosmetics, 3,013 (3.8%) bleaches (noncosmetic), and
2,257 (2.8%) laundry soaps or detergents.
Conclusion: Poison centers were documented as contacted in
only 0.03% of total injuries and 2.5% of total poisonings.
However, the NEISS database does not appear to require that
poison center contact be documented in the narrative, so these
percentages are likely underestimates.

lizbeth.petty@phhs.org

244. EVALI during the COVID-19
pandemic: a needle in the ground
glass

Derek Fikse, Alexandra Amaducci, Kenneth Katz and
Matthew Nimmo

Lehigh Valley Health Network/USF Morsani College of Medicine

Background: COVID-19 pneumonitis has become a predominant
respiratory diagnosis in the Emergency Department (ED).
Consequently, other disease processes could be overlooked-
especially in younger patients- including E-cigarette or Vaping
Product Use-Associated Lung Injury (EVALI). A case of a patient
with EVALI mistaken for COVID-19 is presented.
Case report: A 16-year-old boy with past medical history of
asthma presented to the ED with dyspnea and cough of abrupt
onset 24hours prior to ED visit. He had been using his home
albuterol without improvement. There were no known sick
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contacts, but patient was employed at a chain restaurant.
Notable vital signs included: heart rate 116 beats per minute,
respiratory rate 32, room air pulse oxygenation 90% (with a
change to 99% on high flow nasal canula 40L/50%), temperature
100.2˚F. Chest x-ray demonstrated bilateral pulmonary infiltrates
concerning for multifocal pneumonia and possible evolving acute
respiratory distress syndrome (ARDS). Chest computerized tom-
ography (CT) scan revealed: “Diffuse bilateral ground glass opac-
ities. Considerations include viral and atypical pneumonia,
including COVID-19 pneumonitis.” Notable blood work included:
white blood cell count 19.4 thou/cm (reference 3.8-10.4 thou/cm)
and troponin I 0.27 ng/mL (<0.03 ng/ml). Both urine drug screen
of abuse and serum liquid chromatography–mass spectrometry
(LC-MS) detected tetrahydrocannabinol (THC). Patient was admit-
ted to the pediatric intensive care unit with presumptive diagno-
sis of COVID-19 infection. On hospital day (HD) 1 patient was
transitioned to BiPAP for worsening tachypnea. Blood culture,
urine legionella, and respiratory viral panel (including COVID-19)
returned negative. Respiratory viral panel was repeated and
again returned negative. Upon further inquiry, patient reported
vaping on the day his symptoms began and smoking cannabis
regularly. Treatment remained supportive with supplemental oxy-
gen and intermittent albuterol/ipratropium nebulization. Patient
was weaned from oxygen by HD 5 and discharged in stable con-
dition on HD 6.
Discussion: EVALI is defined as recent vaping use with develop-
ment of pulmonary infiltrates on chest imaging in the absence of
another identifiable cause. Although EVALI is associated with
vape liquid containing THC and vitamin E acetate, no single
agent has been definitively implicated. Typically, EVALI is associ-
ated with counterfeit or user filled cartridges. However, this
patient reported a single use vape pen purchased from a con-
venience store. EVALI treatment is primarily supportive with sup-
plemental oxygen, bronchodilators, steroids, and vaping
cessation.
Conclusion: Despite COVID-19, it is imperative to obtain a
detailed social history and to maintain a broad differential in
patients with acute respiratory complaints.

derek.fikse@gmail.com

245. Stones, moans, groans and
silicone: severe hypercalcemia
following liquid silicone gluteal
augmentation

Derek Fiksea, Eric Torkildsenb, Alexandra Amaduccia

and Ryan Surmaitisa

aLehigh Valley Health Network/ USF Morsani College of Medicine;
bLehigh Valley Health Network

Background: Cosmetic augmentation of the buttocks is a rela-
tively common procedure and may be performed utilizing several
techniques. A frequent method involves injecting liquid silicone
as a permanent filler directly into the buttocks. Silicone is typic-
ally considered a benign, inert substance, however localized
integumentary reactions are commonly reported adverse effects.
Life-threatening silicone-induced granulomatous reactions are
rare. We report a case of severe, recurrent hypercalcemia second-
ary to silicone-induced granulomatous disease in a female with a
remote history of gluteal silicone injections.
Case report: A 39-year-old female presented to the hospital with
weight loss, anorexia, weakness, nausea, and vomiting. She stated
symptoms have been intermittent over the past several years.
Physical examination was remarkable for cachectic appearance with
a body mass index of 13 kg/m2 as well as numerous large palpable

nodules and scarring to buttocks and upper legs. She reported
receiving silicone injections for buttocks augmentation twenty years
earlier in the Dominican Republic. Patient reported her silicone
injections had caused her similar symptoms 10 years ago and she
underwent attempted surgical excision of the associated granulo-
mas at that time. Review of symptoms demonstrated progressive
abdominal pain, loss of appetite, and chronic buttock and lower
extremity pain. Family reported non-specific personality changes in
the patient. Labs on admission were notable for hemoglobin 8.4g/
dl, creatinine 2.1mg/dl, calcium 17.2mg/dl (8.5-10.1), and ionized
calcium 1.89mmol/L. The corrected calcium was 18.7mg/dL,
accounting for an albumin of 2.3g/dL. An MRI of the pelvis was
obtained and showed diffuse, extensive edema and multiple for-
eign body granulomas within the subcutaneous tissues of the pel-
vic wall/ gluteal region and proximal thighs. It was determined the
patient was experiencing hypercalcemia from her silicone granu-
lomatous disease following an extensive, multi-disciplinary team
evaluation that ruled out other potential etiologies. Hypercalcemia
was initially treated with intravenous fluids, calcitonin, and cortico-
steroids. Patient elected to have surgical excision of the granulomas
performed and pathology confirmed siliconomas. Upon discharge
the patient’s calcium was 10.8mg/dL. Patient has had multiple sub-
sequent admissions for continued surgical excisions, reconstruction
with skin flaps, and wound infections.
Discussion: Silicone is utilized in multiple cosmetic enhancement
procedures. Silicone can be introduced directly in liquid form (as in
our case) or upon rupture of a silicone-filled implant. Although sili-
cone is typically considered a benign and an inert substance, it may
induce a localized granulomatous reaction. The timeframe in which
this reaction occurs may be years after the initial operation. Even
when silicone-granulomatous reactions occur, they are rarely associ-
ated with hypercalcemia. The mechanism of silicone-induced hyper-
calcemia is unknown and currently there is no consensus regarding
treatment. Standard hypercalcemia treatment including intravenous
hydration, calcitonin, bisphosphonates, and corticosteroids has been
utilized for silicone granulomatous induced hypercalcemia. Surgical
excision of the siliconomas has also been described.
Conclusion: Severe hypercalcemia secondary to silicone granulo-
mas is a rare clinical entity and underreported in the toxicology
literature. It is an important consideration when evaluating
patients with cosmetic augmentations.

derek.fikse@gmail.com

246. Changes in cannabis exposures
following recreational legalization and
the COVID-19 pandemic reported to a
poison control system

Winter Rotha, Mitchell Tama, Carrie Bia, June Kima,
Dorie Apollonioa, Justin Lewis,a,c and Raymond Hoa,d

aUniversity of California, San Francisco, School of Pharmacy,
California Poison Control System – Sacramento Division;
cUniversity of California Davis Medical Center; dCalifornia Poison
Control System, San Francisco Division

Background: Since 2012, eighteen states and the District of
Columbia have legalized recreational cannabis. Past research sug-
gests this policy change is associated with increased cannabis
exposures, however this has not yet been studied in this state,
despite its status as the world’s largest legal cannabis market.
Methods: We analyzed the trends in cannabis exposures
reported to a single state-wide poison control system from 2010
to 2020 using interrupted time series analysis. Cases that con-
tained a marijuana related product code over the study period
were identified for review. Cases were included if the review of
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case notes indicated they involved a human exposure to a mari-
juana containing product. Exclusion criteria were information
calls, animal exposure, out of state exposures. The study period
included legalization of recreational cannabis use, the establish-
ment of a recreational retail sales market, and the institution of a
statewide shelter in place order during the COVID-19 pandemic;
the dates of these policy changes were used to identify compari-
son groups. Data collected: type of marijuana product involved,
single vs multi-substance exposure, route of exposure, age and
gender. This study was determined to be exempt by the institu-
tional review board.
Results: A total of 10,757 human exposure cases to marijuana
products were included after 1,351 (11%) were excluded. Age
distribution included: 20% age <6 years; 6% between 6 and 12
years; 24% between 13 and 19 years; 50% were adults >19 years.
Ingestion was the route of exposure is 79% of cases. Cannabis
exposures significantly increased following recreational legaliza-
tion in 2016 (p< 0.01) and initiation of retail sales in 2018
(p< 0.05). There was no significant change in cannabis exposures
following the first shelter-in-place order of the COVID-19 pan-
demic (p¼ 0.43). Significant increases in exposure to specific
marijuana product types over the study period included: gum-
mies, candies, chocolate, dabs, edibles, hemp products, joints,
blunts, oils, vape products, and other edible marijuana products.
Cases involving cookies, brownies, other edible baked goods,
hash, plant products, and synthetic marijuana products had no
significant increase. There was no significant change in marijuana
related exposures observed after the implementation of state-
mandated shelter-in-place orders.
Discussion: We found an increase in cannabis exposures follow-
ing recreational legalization and establishment of retail sales. Our
findings suggest that legalization is linked to increased expo-
sures, particularly for edibles and among children under the age
of thirteen.
Conclusions: Changes in cannabis policies have been followed
by significant increases in cannabis exposures, particularly for
products such as gummies and candy edibles which appeal to
children. Clinicians should be aware of these risks and communi-
cate them to patients, and policymakers should consider stronger
regulations on packaging to reduce these exposures.

Carrie.Bi@ucsf.edu

247. Outbound texting – the new
normal for follow-ups?

Shireen Banerji, Mark Crisman and Hellen Orwa

Rocky Mountain Poison & Drug Safety

Background: Prior to 2019, poison centers (PCs) observed a
downward trend for human exposure case volume. There has
been a 10% reduction in human exposure case activity nation-
wide from 2020 (n¼ 2,105,216) to 2011 (n¼ 2,340,602). Many
reasons were postulated, such as safer packaging, increased poi-
son prevention, education campaigns, resulting in less exposure
to substances. But the biggest contributing factor likely resides in
the availability and accessibility to technology. Resources can be
readily available by internet and/or social media any time of the
day. Younger generations are typically more computer/device-
savvy and may prefer to look up information online versus make
calls for advice. Similarly, when poison centers make follow-up
calls, the yield of reaching someone by phone is not high. They
might not have time to talk or do not recognize the caller identi-
fication. We postulated that trying to obtain follow-up by text
message (SMS) might be more successful and preferable to a
caller over a telephone call while at the same time reducing time
spent by staff on follow-ups. Our poison center has offered SMS

and chatting options (omnichannel capabilities) for individuals
who browse our website since 2017. Based on the hope of
improving follow-up efficiency and meeting caller preferences,
our PC decided to pursue exploring outbound message capabil-
ities; specifically, following up with a person who initially called
our poison center for advice, by SMS. This led to the PC imple-
mentation of outbound SMS capabilities.
Methods: The project initiation was in June 2020. We received a
demonstration by our omnichannel vendor and created business
requirements by September 2020. A committee involving IT
members (including a lead project manager), PC subject matter
experts and interested stakeholders was convened. Regular meet-
ings were conducted to prepare the master scope of work.
Integration into our case management software (CMS) was man-
datory and conducted by the software vendor. A phased
approach was planned; Phase I involves sending a caller their
case number by SMS. Phase II: sending customized messages;
Phase 3: satisfaction surveys. To initiate the process, our CMS
consumes an Application Programming Interface (API) provided
by the omnichannel platform. When a caller opts-in (by verbal
consent), an SMS is sent to the caller containing their case num-
ber. The outbound message is populated using a macro script
allowing patient-specific details (case number). Callers receive
their SMS instantly and the omnichannel software’s API will
return an indication of successful or failed message transmission.
This status note would be added to the case notes within the
CMS. Regression and user acceptance testing was conducted by
April, 2021 and go-live launched on April 22, 2021.
Discussion: Poison center specialists in poison information (SPIs)
were overwhelmingly positive about this newly implemented
technology. Analytics are in progress to determine how many
outbound SMS messages have been sent. However, based on
feedback from SPIs, it is currently widely utilized for all non-
healthcare facility types of calls. SPIs have overwhelmingly com-
mented that it has saved them time from manually searching for
a case.
Conclusions: We look forward to future expansion (Phase 2, 3,
and more) of this modern tool to improve workload efficiency
and improve patient satisfaction.

sbanerji@rmpdc.org

248. Move over Delta-9! A case of
pediatric exposure to Delta-8-THC

Elizabeth Reid and Shireen Banerji

Rocky Mountain Poison & Drug Safety

Background: Delta-8-THC (D8THC, tetrahydrocannabinol) is a
cannabinoid extracted from hemp and an isomer of the major
psychoactive component in marijuana, Delta-9-THC (D9THC).
Delta-8-THC is purportedly less potent than D9THC and adver-
tised to possess little to no psychoactive properties. D8THC is
likely more popular in states with restrictive or no legal access to
marijuana, because like hemp products that contain <0.3%
D9THC (like cannabidiol), they remain legal. Sale of D8THC prod-
ucts is an emerging opportunity for the marijuana industry to
take advantage of legal loopholes in markets or consumer
streams that have banned marijuana derivatives but not hemp
and its byproducts. We present a case of pediatric D8THC expos-
ure in a marijuana-friendly state.
Case report: Emergency Medical Service (EMS) providers con-
sulted our regional poison center (RPC) from the home of a gen-
erally healthy, 2 year old male with an unknown, but potentially
large ingestion (estimated between 2 to 100 gummies) of a prod-
uct labeled “Delta-8 Hybrid Gummy Mix Vegan Non GMO,
Dietary Supplements”. EMS reported that the product label print
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was small and difficult to read, the listed website was non-func-
tioning during attempts to verify the product ingredients, and
did not list the THC content or potency. Parents reported the
child was drowsy but the timing coincided with normal naptime.
Based on symptoms not being consistent with a cannabidiol-like
exposure and more consistent with D9THC, RPC staff referred the
child into the Emergency Department for observation.
The treating physician reiterated the label was difficult to read
and stated active ingredients of D8THC as being “25-50mg or
2.5 - 5mg per 5 piece serving”. The child presented lethargic
with blood pressure 85/50, heart rate 119, respiratory rate 24,
afebrile, and normal room air oxygen saturations.
Acetaminophen and salicylate concentrations were negative.
Rapid, qualitative immunoassay detection for THC cannabinoids
in his urine was positive (cutoff concentration for 11-nor-9-car-
boxy-D9-THC ¼50ng/ml). The child was monitored for 7 hours,
given IV fluids and discharged with resolution of symptoms.
Initially, parents reported this was a non-THC containing “dietary
supplement” ordered online, though later in the course of care
reported a family member brought it home from his worksite, a
national shipping service, where it was previously confiscated.
Discussion: This is the first exposure involving D8THC reported
to our RPC and the child exhibited symptoms consistent with
D9THC. Duration of symptoms also mimicked minor pediatric
ingestion of THC. The State Health Department was notified of
this case and attempts to test the actual product were unsuc-
cessful, a chief limitation. Another limitation was lack of con-
firmatory testing of the patient’s urine.
Conclusions: RPCs, especially in states with strict marijuana laws,
should be aware of the presence of D8THC cannabinoid in seem-
ingly legal hemp or products touting to have similar properties
as cannabidiol. RPC staff should employ a conservative approach
and manage exposures to D8THC with the assumption that
D9THC-like symptoms may manifest. Furthermore, D8THC prod-
ucts may be marketed with misleading labels lacking critical
ingredient information, further strengthening the need for con-
servative management of symptomatic exposures.

sbanerji@rmpdc.org

249. The dreaded unmarked bottle: a
case of fatal pediatric ingestion

Shireen Banerji and Elizabeth Foged

Rocky Mountain Poison & Drug Safety

Background: Poison Centers can provide life-saving advice when
a known substance is ingested. When mystery substances are
ingested, this can be problematic when the puzzle pieces don’t
fit. We present a tragic case of a child who, mistaking it for juice,
ingested a substance from an unmarked bottle which ultimately
resulted in death.
Case report: An 8-year-old healthy male was taken to the emer-
gency department (ED) with chief complaint of nausea, vomiting
x5 episodes, and throat irritation. The regional poison center
(RPC) was told that 2 hours ago, he ingested approximately 1
mouthful of a liquid from an unmarked bottle which he thought
was juice. The product was borrowed from a friend so exact
identification was not immediately known other than it was a
“weed killer”. In the ED he was tachycardic and hypertensive but
otherwise stable. Fluids and antiemetics were recommended,
with emphasis to identify the product. 3 hours post-ingestion,
family reported the herbicide as containing clopyralid, a pyridine
herbicide. The child’s status was unchanged, and RPC advised
symptomatic and supportive care based on the low toxicity pro-
file of clopyralid. At follow-up, RPC informed that the child was
medically cleared and discharged home. RPC contacted by ED

15hours post ingestion; child had returned due to persistent
vomiting (described as black), severe diarrhea, and fever (104⁰F).
Upon presentation he appeared altered with abnormal head
movements, unsteady gait, and tachycardia (HR 179). Family con-
firmed the herbicide as clopyralid-containing. RPC advised team
to broaden the work-up and consider other etiologies as symp-
toms were not consistent with clopyralid ingestion. He continued
to decompensate in the ED and at the 20-hour post ingestion
mark, the patient’s brother, who was at bedside, provided new
history and identification of herbicide labeled “Tribune Herbicide”
containing 37 % diquat dibromide. Abnormal vital signs were HR
173, RR 34 and he was pallorous and ataxic, with persistent diar-
rhea. He was admitted to the pediatric intensive care unit and
intubated and sedated for airway protection. Complications
included rhabdomyolysis, acidosis, hematemesis, hyperthermia,
anuria with renal failure, hepatic dysfunction, and severe ventila-
tion/oxygenation impairment. Imaging showed bilateral lung
infiltrates and thickening of the esophageal wall. Therapies given:
cooling measures, benzodiazepines, morphine, acetaminophen,
ceftriaxone, prochlorperazine, H2-blockers, IV fluids, N-acetylcys-
teine, vasopressors, sodium bicarbonate, nitric acid for ARDS,
stress-dose steroids, and cyclophosphamide. Continuous renal
replacement was initiated. ECMO was recommended. Despite
aggressive resuscitative efforts, the patient died 42hours after
diquat ingestion.
Discussion: Diquat is functionally related to paraquat and a
potent redox cycler and readily converts to a free radical which,
in reaction with molecular oxygen, generates superoxide anions
and subsequently other redox products. These products can initi-
ate lipid peroxidation (destruction) of biological membranes and
ultimately cell death. Death occurs from multi-organ system fail-
ure, which occurred in this patient. The 20-hour delay in product
identification complicated the hospital management.
Conclusion: We report a tragic case of diquat ingestion in a
pediatric patient resulting in death. This case re-emphasizes the
importance of keeping chemicals in their original bottles.

sbanerji@rmpdc.org

250. Determining referral sources to
the poison control helpline among
callers to a regional poison control
center

Alexa Steverson and Anna Dulaney

North Carolina Poison Control

Background: Poison center education staff is tasked with ensur-
ing the public knows how and when to access a poison control
center for care. The memorability of the poison control phone
number (1-800-222-1222) and its ease of access have not been
widely studied. To improve outreach strategies and the accessi-
bility of the poison control phone number, a Regional Poison
Control Center (RPCC) sought to identify how callers obtained
the number to reach the center.
Methods: Callers to the RPCC concerned with low-acuity expo-
sures were queried during a two-month study period about how
they received the phone number to contact poison control.
Cases were included if the call came from a county served by
the RPCC, the caller was a member of the general public (non-
healthcare provider), and the case was a human exposure requir-
ing no follow up (n¼ 1,204). Blind transfers were excluded.
Specialists in Poison Information (SPIs) answering the phones
asked callers meeting inclusion criteria how they received the
phone number to reach poison control. The center’s case data-
base was customized to provide referral options SPIs could select
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and code into the case. Cases were reviewed to ensure inclusion
criteria was met.
Results: Of the 1,204 cases, 593 (49%) reported getting the poi-
son control number from the Internet, 170 (14%) received the
number from a doctor’s office, and 118 (9%) from product pack-
aging. In 13% of cases, people reported already having the num-
ber to poison control, thus not requiring a referral. Less-cited
referral sources included Emergency Department/nurse triage
line (4%), family member (3%), or pharmacy (2%). Of those using
the Internet to reach the RPCC, 66% were calling about a child
under age six. In 25% of Internet referrals, SPIs recorded
“GoogleTM” as the Internet referral site. Of those calling a doctor’s
office first, 77% were calling about a child under six, and of
those referred by product packaging, 58% were calling about a
child under six.
Conclusions: Nearly half of callers in this study accessed the
RPCC through the Internet. It is unclear whether the majority of
these callers specifically went to the Internet to find the poison
control number or to find online advice related to exposures.
However, poison centers can consider an increased online pres-
ence to enhance public visibility. Since over three-fourths of call-
ers accessing the RPCC via a doctor’s office were seeking help
for children under age six, centers can consider furthering part-
nerships with pediatric practices. The study design was limited to
callers concerned with low-acuity human exposures. Referral
results may differ when sampling callers from the general public
with human exposures of all severity levels. Poison centers can
also weigh the importance of direct access vs. referral access and
which points of access to amplify. Direct access may be
improved by increasing the public’s overall familiarity with poi-
son control. Because many callers used the Internet to acquire
poisoning advice or the RPCC phone number, these findings sup-
port heightening poison center visibility online.

alexa.steverson@ncpoisoncontrol.org

251. Assessing the strengths and
needs of the Navajo nation:
understanding the factors that
influence poison center awareness,
poison-related knowledge and poison
center utilization

Jacqueline Kakos

New Mexico Poison and Drug Information Center

Background: In New Mexico from 2013-2017, Native Americans
had the highest number of poison-related deaths (26.6/100,000
population) when compared to other ethnic groups: Hispanics
(26.5/100,000), Black/African Americans (24.4/100,000), Whites
(21.2/100,000), and Asian/Pacific Islanders (4.7/100,000). Assessing
the needs and strengths of tribal communities is necessary to
develop relevant and effective poison prevention materials for
native populations.
Methods: In 2018, a survey consisting of 16 multiple choice and
short answer questions was used to gather primary data from
Community Health Representatives of the Navajo Nation. The
questions were designed to measure general poison center
awareness, poison-related knowledge and poison center utiliza-
tion of the respondents and their respective communities.
Results: A total of 82 surveys were collected. When asked who
they would call if they need help with a poisoning, the respond-
ents were more likely to call emergency medical services
(52.28%) than their poison center (49.25%). When asked why
they did not select the poison center for help with a poisoning,

“living in remote areas with no cellular service and some people
don’t have landlines” were recurring themes. However, 52% of
the respondents reported that their community members used
Lifeline phones (“Obama Phones”) as their primary telephone.
Twenty percent of the respondents reported that they believed
the poison center was open 24hours a day, year around. Only
9% of the respondents reported that they believed there were
interpretation services available, and 8% believed that they can
trust the poison center.
The top three reported poison-related issues within their com-
munities were contaminated water (42%), prescription and over
the counter drug abuse (37%), and medication errors (34%). The
top platforms for receiving poison prevention education were
printed materials (25%) and radio public service announce-
ments (25%).
Conclusions: Lack of the following factors appear to be driving
decreased poison center utilization: cellular reception, trust in
poison center services, poison center awareness, knowledge of
the poison hotline and illiteracy among some sectors. Therefore,
outreach materials need to be literacy and age appropriate, cul-
turally sensitive, and pertain to contaminated water, prescription
drug abuse, and medication errors.
Gaining and maintaining the trust of tribal communities is crucial
to gaining access to these populations. Every effort should be
made to establish relationships with respected and trusted indi-
viduals within the target communities. Also, recruiting a specialist
who speaks Navajo/Dine fluently may go a long way in increas-
ing the trust of native populations and in improving communica-
tion issues.
Lifeline phones are not only popular within the Navajo Nation,
but they also offer unlimited texting. Therefore, the cost and
logistics of implementing a program that allows tribal commun-
ities to communicate with poison center specialists via texting
should be investigated.

jkakos@salud.unm.edu

252. Do rural and urban populations
report exposures to the same
substances?

Amanda Ruback, Rebecca Tominack and Theresa
Matoushek

SSM Health Cardinal Glennon Children’s Hospital, Missouri Poison
Center, St. Louis, Missouri

Background: In this state, nearly 1/3 of the 6.1 million residents
live in 110 sparsely-populated rural counties, while 2/3 reside in
densely populated cities and 5 urban counties. Location affects
many population factors such as education level, employment
status, and income. The rural-urban dichotomy also leads to
many differences in health concerns as well as access to health-
care. Most poison centers service the entire state population, and
must address the exposures of both geographic groups. This
research seeks to determine the similarities and differences in
the substances involved in poison exposures between urban and
rural dwellers over a 5-year period.
Methods: The 115 counties in the state were categorized as rural
or urban based on the classification provided by the state census
data center. Archived ToxicallVR single and multi-exposure records
for all ages were searched by substance generic code, by cat-
egory, for a 5-year period, January 2015-December 2020. The 67
substance generic codes condense the myriad agents named in
the exposures into broad categories of related agents. Exposure
cases were separated into urban and rural subgroups based on
the county recorded for the initial exposure. The 67 substance
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categories were then ranked numerically from most common (1)
to least common (67) in each subgroup based on their frequency
in the datasets. The rank numbers assigned to each substance
category in both the urban and rural subgroups were compared,
and the numerical difference between them determined the rank
difference for each substance category.
Results: In the urban group there were 107,799 exposure cases
involving 159,378 substance category entries. In the rural group
there were 82,673 exposure cases involving 100,357 substance
category entries Overall, the average rank difference was approxi-
mately 1.58 with a range of 0-10. Of the substance categories: 21
had a rank difference of 0, 18 had a rank difference of 1, 16 had
a rank difference of 2, and 12 had a rank difference of �3. A
rank difference of �3 was the signal to further evaluate these
generic categories.
The top five substance categories were the same between urban
and rural groups, with small differences in rank order. The largest
differences between the two groups were found among substan-
ces ranking in the mid-range for frequency of exposure.
Unknown Drugs, Stimulants and Street Drugs, Alcohols, Fume/
Gases/Vapors, Automotive/Aircraft/Boat Products, and
Antineoplastics were lower rank (more common) in urban coun-
ties. Bites and Envenomations, Essential Oils, Lacrimators,
Pesticides, Dietary supplements/Herbals/Homeopathics, and
Topical Preparations were lower rank in rural counties.
Conclusions: Some associations were expected prior to the ana-
lysis. It was expected that the most common generic codes have
little difference in rank order, given that these represent a large
fraction of the overall calls. Other rank differences in the mid-
range were not expected. Since poisoning prevention should
focus on exposures relevant to the population, this information
can be used to help tailor outreach and education to both urban
and rural residents of the state.

amanda.ruback@ssmhealth.com

253. The emerging role of the
pharmacist in managing poisoning
cases: a systematic review

Payton Simpson

University of North Texas Health Science Center

Background: In 2019, a total of 2,573,180 calls were made to poi-
son control centers across the United States. This equates to 1
exposure every 15 seconds, and of the top 10 agents reported in
exposures, 5 were pharmaceutical products or prescription medica-
tions. This presents the question, what went wrong in these cases?
While many poisoning exposures are accidental, some can be
attributed to either a lack of knowledge regarding the proper use
of the product or improper storage. With prescription medications
listed among the top agents, there is a growing need for pharma-
cists to prevent, and treat poison exposures.
Objective: The objective of this study was to review the litera-
ture and assess the role of the pharmacist in managing poison-
ing cases. This review aimed to analyze the pharmacist’s specific
role, associated duties, and necessary skills. A secondary objective
was to analyze the literature for common practice sites of phar-
macists and describe barriers to participation in poisoning cases.
Methods: A systematic review of the current literature was per-
formed using PubMed and SCOPUS. The search included a com-
bination of terms “pharmacist” and “poisonings.” Articles dated
2000 to 2020 were included to reflect most current practice.
Articles were excluded if they were not from the U.S., not directly
related to poisonings, or if the full text was unavailable. Search
results from each database were exported to Microsoft Excel and
sorted for removal of duplicate citations. Articles were graded on

the Oxford scale based on study design and quality of evidence.
Data reported from each article was categorized by: study object-
ive, intervention, practice site, pharmacists’ role, and skills
needed. Additionally, barriers or challenges to pharmacist partici-
pation in poisoning cases were documented.
Results: The search results from PubMed using search terms
‘pharmacist’ and ‘poisonings’ yielded 462 articles. The same search
terms in SCOPUS yielded 287 articles, after duplicates were removed
there was a total of 666 articles. Records were screened and 591
were excluded with 74 remaining to be assessed for full-text eligibil-
ity. Ultimately, 36 full-text articles were assessed and utilized. Article
types included retrospective analyses, editorials, surveys, and case
reports. When examining the literature for the role of the pharma-
cist; collaboration and education were the most frequently docu-
mented roles. Further specified roles included knowledge of
antidotes, supportive care, patient presentation of common poison-
ings, protocol development, and program implementation.
Common practice sites included: Poison Control Centers, hospitals,
and community settings. Many articles presented opportunities for
pharmacists to intervene however, pharmacists must overcome bar-
riers and challenges. These included but were not limited to: lack of
toxicology training, limited pharmacist involvement on the health-
care team, and no documentation of interventions.
Conclusions: As drug therapy experts and one of the most
accessible healthcare providers, pharmacists can serve a vital role
on the healthcare team. Through toxicology training and collab-
oration with other providers, pharmacists can aid in the treat-
ment of these cases, and in preventing future exposures. In the
future, pharmacists should be included in the care and manage-
ment of poisoning cases.

paytonsimpson@my.unthsc.edu

254. Toxicological exposures in
COVID-19 patients

Alexandra Amaduccia, Kim Aldyb,c, Sharan
Camplemanb, Shao Lib, Alison Meynb, Stephanie
Abstonb, Meghan Spyresd, Paul Waxb,c and Jeffrey
Brente, On behalf of the Toxicology Investigators
Consortium (ToxIC)
aLehigh Valley Health Network/USF Morsani College of Medicine,
Bethlehem, PA, USA; bAmerican College of Medical Toxicology,
Phoenix, AZ, USA; cUniversity of Texas Southwestern Medical
Center, Dallas, TX, USA; dBanner University Medical Center,
Phoenix, AZ, USA; eUniversity of Colorado School of Medicine,
Aurora, CO, USA

Background: The COVID-19 pandemic has been associated with
mental health and substance use disorder challenges related to
effects of the disease, but also to the mitigation attempts, includ-
ing but not limited to: isolation due to social distancing, loss of
jobs and financial stresses, and decreases in social support struc-
tures. The Centers for Disease Control reported in a morbidity
and mortality weekly report that symptoms of anxiety and
depression increased significantly during the pandemic com-
pared with the prior year. Adverse effects include worsening
mental health symptoms, increase in substance use as a coping
mechanism and suicidality. We aimed to evaluate patients pre-
senting with a toxic exposure who were also found to have
COVID-19 infection.
Methods: The ToxIC Core Registry is a multicenter database of
patients cared for at the bedside or via telehealth by medical
toxicologists. A new set of COVID-19 specific questions were
incorporated into the REDCap database on August 1, 2020. The
ToxIC registry was queried from 8/2020-12/2020 for all cases,
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including those with reported COVID-19 positive, negative, and
unknown testing during their encounter. COVID-19 positive cases
were compared to COVID-19 negative and unknown cases.
Descriptive analysis was performed for variables including age,
sex, and reason for exposure.
Results: From 3,119 toxicological exposure cases submitted after
the implementation of new COVID-19 specific questions, 51 cases
(1.6%) were positive for COVID-19, 1,397 (44.8%) were negative,
and 1,671 (53.6%) had unknown status of COVID-19 during that
encounter. Of the 51 COVID-19 positive cases, males accounted
for 55% (N¼ 28) and females accounted for 45% (N¼ 23).
Comparing COVID-19 positive cases (N¼ 51) and COVID-19 nega-
tive cases (N¼ 1397), the most common reason for encounter for
each group was intentional pharmaceutical exposure (56% and
51% respectively). However, intentional pharmaceutical exposures
reported as attempt at self-harm was 61.5% for COVID-19 posi-
tive and 76.1% for COVID-19 negative patients. In the group of
51 patients presenting with an exposure who were COVID-19
positive, 5 (9.8%) exposures were related to COVID-19 treatment
or prophylaxis.
Conclusion: During the last 5 months of 2020, fewer than 2% of
cases entered into the ToxIC Registry were COVID-19 positive.
COVID-19 negative patients were more likely to have intentional
pharmaceutical exposures as an attempt at self-harm than
COVID-19 positive patients.

alexandra.amaducci@lvhn.org

255. Reaching historically underserved
populations using advertisements: a
COVID-19 poison prevention
campaign

Jennifer Eskridge

Oregon Poison Center

Background: During routine surveillance in the spring of 2020,
poison centers became aware of an increase in exposure calls
related to household cleaners, disinfectants and hand sanitizers.
Nationally, calls to U.S. poison centers about these product expo-
sures increased by 20.4% and 16.4% when compared to the
same period in 2019 and 2018, respectively.1 Dangerous and
unproven COVID-19 treatments and remedies circulated online
and high profile poisoning cases made international news. In
response, the poison center implemented a multifaceted adver-
tising (ad) campaign to promote awareness of COVID-19-related
poison risks and prevention strategies among populations histor-
ically underserved by the poison center. This includes Latinx and
Spanish-speakers, Asian Americans, Indigenous Americans and
people living in US-affiliated Pacific Islands (USAPI).
Methods: We placed English and Spanish ads in five regional
publications serving priority populations including Sol de
Medianoche (bilingual Spanish paper), Pacific Daily News, Asian
Reporter, El Latino de Hoy (Spanish paper), and Smok Signelz
(periodical of a Confederated Tribe). We also purchased ads from
Facebook.
Results: Print ads (10) published 25 times by five regional publi-
cations had an approximate total reach of 300,000 (Sol de
Medianoche: 3,000; Pacific Daily News: 72,000; Asian Reporter:
80,000; El Latino de Hoy: 125,000; Smok Signelz: 20,000). Pacific
Daily News “poster boards” (2) were viewed 30,000 times. “Text
blasts” (6) reached 192,000 Pacific Daily News subscribers. Print
ads, “poster boards,” and “text blasts” cost a total of $5,472.50.
Facebook ads (25) had a reach of 225,723, total user engagement
of 26,614, and cost $450. Total estimated reach of the campaign
was 747,723 and cost $5,922.50.

Conclusions: Ads published by familiar and trusted sources can
connect priority populations with important poison prevention
messages and poison control services. Such an approach sup-
ports the dissemination of timely messages concerning emerging
poison risks as well as corrective messages to rebut inaccurate
and dangerous claims pertaining to COVID-19 treatments and
remedies. Actual reach of the campaign is likely higher than
reported because it does not account for variation in circulation,
online readership or small networks of individuals who share a
single print copy. While more cost-effective than print ads,
Facebook ads only reach those using social media. Using mul-
tiple formats—digital, print, text messages and social media—to
disseminate messages is important to reach a cross-section
within priority populations. We were only able to engage or dis-
seminate information to a limited number of Indigenous
Americans and we recommend further study at targeting this
population. Further evaluation is needed to better understand
audience awareness, message comprehension and any resulting
behavior change.

eskridge@ohsu.edu

256. Compounding pharmacies
capabilities during succimer shortage

Edward Bottei and Christy Peterson

Iowa Poison Control Center

Background: On January 15, 2021 Recordati Rare Diseases, Inc.,
released a Dear Health Care Provider letter stating there would
be “an interim shortage” of their succimer capsules due to a
manufacturing disruption. The company recently estimated that
succimer may become available again in August, 2021. Given
that (1) succimer is the only chelator approved in the U.S. for
lead poisoning, (2) parenteral chelators for lead poisoning are
either in short supply (BAL) or very expensive (CaNa2EDTA), and
(3) in the late spring through early fall our poison center gets
several new cases of lead-poisoned children who have an indica-
tion for chelation with succimer, we surveyed compounding
pharmacies (CP) in our state to determine which CPs can provide
compounded oral succimer capsules (COSC) for a lead-poisoned
patient.
Methods: The Center for Medicare Services (CMS) National Plan
and Provider Enumeration System (NPPES) was searched for the
taxonomy description “compounding pharmacy,” limited to the
state served by our poison center. Each CP was contacted using
the phone number in the NPPES database and asked if they
could provide COSC given the background information.
Results: The NPPES returned 53 CPs which met the search crite-
ria. Of the fifty-three, only nine can provide COSC. Of the forty-
four that cannot provide COSC, six were closed, six were in long
term care facilities or nursing homes, two were in outpatient clin-
ics and the remaining thirty were either unable or unwilling to
make COSC.
Of the nine that can provide COSC, only one had the raw mater-
ial on hand and the other eight said they could obtain the
material in 1 or 2 days. The one CP with the material on hand
said that they make COSC on a regular basis for several physi-
cians within their Metropolitan Statistical Area. Four of the nine
would have the capsules ready the same day the order was
placed or next morning if the order was placed late in the day.
The remaining five said it would take 1-3 days to have the capsu-
les ready.
Discussion: Given the importance of timely acquisition of certain
antidotes and the perpetual drug shortages that plague the
pharmaceutical industry, having local CPs with the capability and
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willingness to produce COSC is a tremendously important
resource to have. Several large CPs in the U.S. have the bulk
powder of critically important antidotes on hand, ready for com-
pounding. However, these CPs are more than 1,000 miles away
from the state served by our poison center and the time needed
to ship the product can negate the benefit of having the bulk
powder on hand. Additionally, no hospital in our service area
could be found that already has a financial relationship with
these distant CPs. Administrative requirements for establishing a
financial relationship with a CP would need to be completed
before the medication can be ordered, adding additional delay
to the process.
Conclusion: Local CPs provide an important alternative source of
oral succimer capsules, and possibly other critically needed anti-
dotes, until the FDA-approved commercial product becomes
available again.

edward.bottei@unitypoint.org

257. Alarming Increase in suicidal
poisoning cases in 11-14 year old girls
handled by poison centers beginning
in January, 2021

Edward Bottei

Iowa Poison Control Center

Background: From January 21-27, 2021, our poison center
detected in real time an increase in the number of self-harm poi-
soning cases involving girls age 11 to 14 years old that was 2.5
times the average number of cases per day in 2020. This alarm-
ing surge was reported to our state department of public health
and led us to query nationwide near-real-time poison center toxi-
cosurveillance data to better characterize this event.
Methods: The AAPCC’s NPDS data were searched using the
inclusion criteria of: (1) any human exposure case, (2) coded as
intentional-suspect suicide, (3) ages 6 through 19 years old, (4)
occurring between Sunday 12-30-2018 and Saturday 05-15-2021.
The data were broken down by (1) the calendar week (Sun to
Sat) of the exposure, (2) the age and (3) gender of the patient,
and (4) medical outcome of the case.
Results: For the three years studied, calendar weeks 01 began
on Sunday January 6, 2019, Sunday January 5, 2020 and Sunday
January 3, 2021. Beginning on Week 03 of 2021 (January 17-23,
2021) and continuing through Week 19 (May 09-15, 2021), there
has been a significant increase in the number of poison center
cases involving self-harm poisonings in all genders ages 11 to 14
years old compared to the same time frame in both 2020 and
2019. Females accounted for 94% of the increase from 2020 to
2021 and 96% of the increase from 2019 to 2021. The total num-
ber of cases of 11-14 year old females handled by poison centers
during weeks 03 to 19 each year rose from 8,180 in 2019 to
8,076 in 2020 and to 14,345 in 2021.
In 2021, there was a significant drop in the number of cases dur-
ing Week 11 and Week 13. Week 11 corresponded with spring
break for many high schools and colleges while Week 13
included the Saturday of Easter weekend.
The medical outcomes for the 2021 cases involving the 11 to 14
year old females was similar to the outcomes in 2019 and 2020.
In 2021, there was a slight increase in the percent of cases with
minor clinical effects and slight decrease in the percent of cases
with no clinical effect compared to 2020 and 2019.
Discussion: Poison center toxicosurveillance provides near real-
time corroboration that teenager suicidality, particularly in
younger females, is worsening right now across the entire nation.
Incorporating geolocation into the toxicosurveillance may be

able to detect “hot-spots” where assistance could be deployed in
real time and not in response to an event that occurred months
or years earlier.
The primary limitation of this research is that poison center data
is passive surveillance. This toxicosurveillance is only detecting a
fraction of the actual cases of 11 to 14 year old girls who try to
poison themselves.
Conclusion: Our poison center’s real-time surveillance found this
alarming surge in suicidal self-poisonings in girls 11-14 years old
in our state. Near-real-time toxicosurveillance shows this trend is
occurring nationwide.

edward.bottei@unitypoint.org

258. Dramatic and persistent increase
of suicidal poisonings in children 6-12
years old managed by poison centers
beginning in 2013

Edward Bottei and Grant Houselog

Iowa Poison Control Center

Background: Since in 2010 there has been a significant yearly
increase in the number of cases of self-harm poisoning in teen-
agers 13-19 years old handled by poison control centers. In the
past few years, it has seemed that this persistent yearly increase
in cases is now happening in children ages 6-12 years old.
National poison center data going back to 2000 was searched to
characterize the trend in self-harm poisoning cases in the 6-12
year old age group.
Methods: The AAPCC’s NPDS database was searched using the
inclusion criteria of: (1) any human exposure case, (2) coded as
intentional-suspect suicide, (3) involving the AAPCC’s “Children”
age group (ages 6-12 years old), and (4) occurring since January
1, 2000. The data was broken down by (1) the year of the expos-
ure, (2) the gender of the patient, and (3) medical outcome of
the case. For cases resulting in death, the exact age, gender and
calendar year were also obtained.
Results: The total number of intentional-suspect suicide cases
per year in children fluctuated between 1,195 and 1,936 for cal-
endar years 2000 through 2012. The number of cases per year
increased an average of 17.2% per year every year since then,
starting from 1,893 in 2012 and rising to 6,666 cases in 2020.
The percent of cases involving females was 76.8% in 2012 and
rose to 85.9% in 2020. There were 8 deaths from 2000-2012 but
15 deaths from 2013-2020. The ages of the nineteen females
who died were 9 years old (1), 10 years old (1), eleven years old
(5) and twelve years old (12). The ages of the four males who
died were eleven years old (2) and twelve years old (2). The per-
cent of cases with a medical outcome of Major clinical effect
rose from 1.9% in 2012 to 2.8% in 2020. The percent of cases
with Moderate clinical effects also rose from 17.3% to 22.7% dur-
ing the same time period.
Discussion: Not only is the number of cases of children attempt-
ing to poison themselves increasing at an alarming rate, the
severity of these self-poisonings is also worsening as noted by
the greater percentage of cases with a Major or Moderate clinical
outcome. Poison center toxicosurveillance is near-real-time sur-
veillance, but it is passive surveillance and does not capture
many cases of children trying to poison themselves. The absolute
numbers of cases of children poisoning themselves is greater
than what is recorded in the NPDS database so the results pre-
sented here are only the tip of the iceberg for what is actually
occurring in this country. This also does not take into account
other methods by which children are trying to hurt themselves.
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Conclusion: Poison center cases involving children trying to poi-
son themselves increasing by 250% from 2012 to 2020 clearly
demonstrates the severity of this public health issue.

edward.bottei@unitypoint.org

259. Congenital methemoglobinemia

Reem Alsultan, Jennifer Cohen, Sooraj Kumar and
Geoffrey Smelski

The Arizona Poison and Drug Information Center

Background: Methemoglobinemia occurs when the iron moiety
in hemoglobin is oxidized from the ferrous to the ferric state.
Methemoglobin is unable to effectively bind or deliver oxygen to
tissues. Methemoglobinemia may be congenital or acquired.
While neonatal methemoglobinemia is often congenital, cases in
older children and adults are typically caused by exposure to
exogenous oxidants. Benzocaine, dapsone, nitrites, nitrates, and
aniline dyes are common agents which cause methemoglobin-
emia. Methemoglobinemia may also occur from oxidant stress
during severe infections. Congenital causes of methemoglobin-
emia include hemoglobin M disease, cytochrome b5 deficiency,
and cytochrome b 5 reductase (CYB5R) deficiency. Normally,
methemoglobin is constantly being formed at a low level. CYB5R
is the enzyme reduces it back to hemoglobin. Type 1 CYB5R defi-
ciency affects RBC’s only, whereas type 2 affects all cells. Patients
with type 1 may exhibit baseline normal circulating Methgb frac-
tions, but are predisposed to developing methemoglobinemia
when exposed to oxidant stress.
We report an adult patient who presented with hypoxia and ele-
vated MetHgb fractions suspected to be due to an occupational
exposure. He was subsequently found to have Legionella pneu-
monia and type 1 CYB5R deficiency. Methemoglobinemia in this
case was likely caused by the underlying enzyme deficiency and
the oxidizing stress of his infection.
Case report: A 23 year old male with a history of alcohol abuse
and prior COVID presented with fever and cough three days hav-
ing worked with paint thinner at his job. On presentation, he
was febrile to 100.4F and hypoxic with SPO2 85% on room air.
His chest x-ray showed a right lower lobe consolidation, and he
required 40 liters/min high flow nasal cannula oxygen support.
His blood was noted to be dark brown when it was being drawn
for an ABG, which raised concern for methemoglobinemia.
Analysis showed a methemoglobin level of 27.8% and CoHgb
7.1%. Methylene blue was administered. The methemoglobin
level initially declined to 0.7 %, but then rose to 5%, raising sus-
picion of a congenital enzyme deficiency. Testing was sent for
G6PD enzyme activity, CYB5R enzyme activity, and hemoglobin
electrophoresis. Additional history for potential external exposure
was assessed including environmental exposures, drugs, and diet,
but nothing was found. Test results eventually revealed a homo-
zygous abnormality in the CYB5R3 gene, along with Legionella
pneumonia.
Discussion: Initially, we suspected the patient’s methemoglobin-
emia was caused by exposure to paint thinner, which contains
some oxidant components. However, his exposure was limited,
and occurred in an outdoor area, so significant toxicity was
unlikely. Since the symptoms presented three days after this min-
imal exposure, and then rebounded after methylene blue therapy
raised concerns for an underlying congenital cause. It is possible
that the paint thinner played a role in this susceptible patient’s
methemoglobinemia, but it was more likely due to oxidant stress
from severe pneumonia in the setting of congenital CYB5 reduc-
tase deficiency.

Conclusion: Congenital methemoglobinemia is a rare disease. It
is imperative to consider enzymatic testing to rule out congenital
causes if methemoglobinemia does not resolve expeditiously
with treatment, or when exposure to an external oxidizing agent
is unlikely.

ralsultan@pharmacy.arizona.edu

260. Skeletal fluorosis

Reem Alsultan and Mike Ori

The Arizona Poison and Drug Information Center

Background: Skeletal fluorosis (SF) is a chronic metabolic bone
disease with a world-wide prevalence of 4.8-47.5% based on the
geographical area. Factors that increase risk of SF include excessive
fluoride oral intake from water, prolonged fluoridated gas inhal-
ation, excessive consumption of fluoridated toothpaste. In this case
we discuss skeletal fluorosis after excessive mouthwash use.
Case report: 64 years old male with a history of depression, pul-
monary fibrosis, hepatitis C, and hypothyroidism. He was fol-
lowed by the outpatient clinic for significant unexplained weight
loss. computed tomography scan of chest/abdominal and pelvis
showed diffuse sclerosis of the axial skeleton. Oncological, ortho-
pedic, rheumatologic, and endocrinologic workup was negative.
Further imaging with a whole bone scan showed the possibility
of diffuse radiotracer uptake throughout the skeleton.
Differentials included metastatic disease, metabolic bone disease,
and myelofibrosis or myelosclerosis. After an unrevealing workup,
a urine fluoride level was obtained and it was elevated to 14.40
(normal level¼ 0.20-3.20mg/L). Subsequent investigation discov-
ered use of mouthwash contains sodium fluoride 0.02% (0.01%
w/v fluoride ion). The patient rinsed with mouthwash up to 20
times per day without overt ingestion.
The poison center was consulted. There is no specific treatment
for chronic fluorosis other than discontinuation of the agent.
Repeat fluoride level in 6 weeks was also recommended.
Discussion: There are several types of fluorosis such as dental,
skeletal, and non skeletal. In this case, we discuss chronic expos-
ure to mouthwash containing fluoride that resulted in SF.
Fluoride is mainly absorbed through the gastrointestinal and
respiratory tracts. It can enter the skeleton and have a half-life
up to 7 years. By entering the skeleton, fluoride can alter the
bone strength by either incorporating in the hydroxyapatite crys-
tals as a replacement for the hydroxide ion or by influencing the
bone turnover and increase the osteoblast activity. This increase
risk of osteoporosis and osteocondensation fracture.
Skeletal fluorosis may be asymptomatic in early stage but can
lead to joint pain, lower back pain, stiffness and rigidity in the
joints, and restricted movement of spine. Also, it can cause bone
deformities and increase the risk of fracture. In severe cases, flex-
ion deformities of spine and other neurological complications
may occur. Our patient has no skeletal symptoms findings. Most
cases of SF are diagnosed with radiological finding. Characteristic
imaging finding for SF include diffuse osteosclerosis, osteophyto-
sis, and ligamentous calcifications. In our patient, the CT finding
of diffuse skeletal sclerosis resulted in obtaining fluoride urine
level after ruling out other differential diagnosis such as hyper-
parathyroidism, hyperthyroidism and metastases bone disease.
Conclusion: Skeletal fluorosis is a rare chronic bone and joint
disease. Excessive using mouthwash-containing fluoride with
swish and spit only can result in skeletal fluorosis.

ralsultan@pharmacy.arizona.edu
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261. The introduction of SBIRT training
in substance use disorder education in
emergency medicine curricula

Carrie Dickenson

American College of Medical Toxicology

Background: The Emergency Department is considered a front-
line for the treatment of patients with Substance Use Disorder
(SUD) including opioid use disorder (OUD) and as such, emer-
gency physicians play a critical role in the identification and
treatment of patients with SUD, and in decreasing the cost and
burden of SUD on individuals, families, and society. Despite this,
the training and education on the screening and assessment of
SUDs for most emergency medicine residents is still very limited
and is not standardized. With funding from the Substance Abuse
and Mental Health Association (SAMHSA), ACMT created the
Substance Use Screening Approach in the ED (SUSTAIN-ED)
Classroom, which offers online SUD learning to emergency medi-
cine residents through a 4 hour tailored asynchronous curriculum
utilizing the “screening, brief intervention, and referral to
treatment” (SBIRT) strategies. The training also contains several
modules on the treatment of opioid use disorder, and other
topics such as pregnancy and opioid use. Research question: Can
the development of a SBIRT modeled training on SUD in the
SUSTAIN-ED classroom engage Emergency Medicine residents?
Methods: A four hour asynchronous training was developed by
ACMT on the screening, assessment, and treatment of substance
use disorder. The faculty consisted of 11 medical toxicologists
with expertise in this area. The training was housed in a learning
management system (LMS) which facilitated tracking of all partic-
ipants. Over a two-year period, we recruited 22 emergency medi-
cine residency programs across the United States to participate
in this pilot program. One emergency medicine faculty from
each residency program acted as a site lead to facilitate resident
participation. As part of the grant requirements, test items on
this curriculum were developed for the emergency medicine
board certification exam and were provided to the American
Board of Emergency Medicine.
Results: The program was launched in March 2020 (which hap-
pened to coincide with the onset of the COVID-19 pandemic).
One thousand and ninety-seven residents were eligible to partici-
pate in this program. In total, 556 (51%) of residents completed
the training. Resident completion varied from 15 to 100 percent
depending on the program. An additional 120 (11%) of residents
enrolled in the program are in the process of completing the
training. When asked: “I expect this event to benefit my profes-
sional development and/or practice” over 90% of residents stated
that they agree. When asked: “I will use the information gained
from this event to change my current practice” over 80% of resi-
dents agreed.
Conclusion: More than half of the residents from 22 emergency
medicine programs completed this SBIRT training curriculum.
This occurred despite competing clinical priorities for the emer-
gency medicine resident during the SARS-CoV-2 pandemic. The
residents that completed the training noted a high level of satis-
faction with the content and its applicability to their practice.

carrie.dickenson@acmt.net

262. Knowledge acquisition among
emergency medicine residents after
completion of an asynchronous
substance use disorder training
program

Carrie Dickenson

American College of Medical Toxicology

Background: The training and education on the screening and
assessment of SUDs for most emergency medicine residents is very
limited and is not standardized. ACMT created the Substance Use
Screening Approach in the ED (SUSTAIN-ED) Classroom, which
offers online SUD learning to emergency medicine residents
through a 4hour tailored asynchronous curriculum utilizing the
“screening, brief intervention, and referral to treatment” (SBIRT)
strategies. Twenty-two emergency medicine residencies participated
in this program. Each course contains a pretest and posttest evalu-
ation that residents are required to complete as well as an evalu-
ation through the funders data collection tool.
Methods: The SUSTAIN-ED curriculum consisted of 13 lectures
delivered within 5 courses (substance use disorder 101, screening
and assessment, treatment-opioids, treatment-other treatments,
and other key issues). Pretest and posttest multiple choice ques-
tions were developed for each lecture. Each question had a sin-
gle correct answer. Pretest and posttest scores from those that
completed the training were analyzed.
Results: In total, 556 (51%) of residents completed the training.
For the opioid course, scores increased from 49% on the pretest
to 82% on the posttest. Likewise, the screening and assessment
course scores increased from 51% to 72%, the other treatments
course scores increased from 65% to 85%, the cannabinoids,
stimulants and benzodiazepines course scores increased from
49% to 82%, and the scores for the course on substance use dis-
order 101 increased from 82% to 92%.
Conclusion: An analysis of posttest scores compared to pretest
scores demonstrates that the residents’ knowledge increased
considerably as a result of taking the training. Posttest scores
increased by more than 20% for each course taken. Knowledge
acquisition significantly improved among emergency medicine
residents after the SUD training.

carrie.dickenson@acmt.net

263. Influence of the 2020 novel
coronavirus (SARS-CoV-2) on
toxicology related presentations

Anastasia Engeleit

University of Illinois at Chicago

Background: 2020 presented an unprecedented global health
crisis, novel Coronavirus (COVID19). Growing concerns of the
impact of public health interventions on mental health, changes
in childcare/school attendance, and rapid influx of constantly
changing information on what is truly safe and effective for treat-
ment or prevention of the virus, is hypothesized to influence the
number of toxicology exposures. This study aimed to examine
these aspects of the global pandemic affecting presentations to
a medical toxicology service compared to the previous year.
Methods: Retrospective, single-center, cohort study conducted at
University of Illinois Hospital in Chicago, IL. Data collected from
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1/24/2020-12/31/2020, reflecting the timeline of COVID19 in
Illinois through end of 2020, with 2019 comparison group.
Inclusion criteria were documented medical toxicology consult,
and overdose or other acute intoxication as part of the chief
complaint. Data collection included: demographics, past medical
history, and information related to the patients’ admission. The
primary outcome was the difference in number of medical toxi-
cology presentations in 2020 compared to 2019. Secondary out-
comes included: difference in number of toxicology related cases
due to potential COVID19 treatments, how city/statewide public
health mandates influenced presentations, and the number of
patients requiring psychiatric consultations. All data were ana-
lyzed using descriptive statistics, Chi Squared or Fischer’s Exact
tests for categorical data and Mann-Whitney or T-tests for con-
tinuous data.
Results: Fifty three patients were seen by the medical toxicology
service in 2020, compared to 90 patients in 2019, a decrease in
toxicology related cases between the 2 years. This decrease may
be secondary to multifactorial effects COVID19 had on the popu-
lation. There were less overall psychiatry consults in 2020 versus
2019 (52.8% vs. 64.4%), but a greater percent of patients were
discharged to psychiatric facilities in 2020 than 2019 (32.1% vs
28.9%). There was an increase in accidental ingestions in 2020,
compared to 2019 (18.9% vs 11.1%). A higher level of acuity was
seen in 2020 versus 2019, with 43.4% of patients in 2020 requir-
ing ICU level care versus 30% in 2019. Patients on average had
longer lengths of stay in 2020 compared to 2019, 13.6 days vs
1.2 days respectively. These results suggesting that patients were
not seeking care unless severe or unmanageable symptoms were
developing.
Conclusions: These results reflect COVID-19’s impact on emer-
gency department visits and hospital admissions overall, as evi-
denced by the decreased number of patients seen in 2020
compared to 2019. The patients that were seen had more severe
medical issues compared to 2019, with a higher percent of
patients requiring ICU level of care. It also highlights the COVID-
19 impact on mental health, as more patients required discharge
to psychiatric facilities in 2020. There was also a higher percent
of accidental ingestions in 2020, reflecting more time spent at
home during the pandemic. Overall, this research demonstrates
that the COVID19 pandemic influenced the number and types of
patients seen by a medical toxicology service. This research also
highlights the severity of these patients, both in mental and
physical health, and the amount of healthcare resources needed
by these patients.

engeleit@uic.edu

264. Trends in gamma-
hydroxybutyrate (GHB) and related
compounds use reported to a major
poison control system: a retrospective
review from 2010 to 2020

Garret Winklera, Niels Naimondb, Lee Cantrellc and
Alicia Minnsa

aUniversity of California San Diego, Department of Emergency
Medicine, Division of Medical Toxicology; bUniversity of California
San Diego, Department of Emergency Medicine; cCalifornia Poison
Control System, San Diego Division

Objective: To analyze demographics, outcomes, and trends in
gamma-hydroxybutyrate (GHB) and related compounds cases
reported to a poison control system from 2010 to 2020.

Methods: This was a retrospective review of GHB and related
compound cases reported to a poison control center (PCC)
between Jan 1, 2010 and December 31, 2020. Inclusion criteria
was cases of GHB and related compounds (e.g sodium oxybate,
phenibut, 1,4-butanediol, gamma-butyrolactone). All ages and
both sexes were included. Exclusion criteria were cases that did
not include GHB or related compounds, unknown/questionable
ingestions, remote ingestion without current symptoms, and
incomplete cases. We evaluated generalized outcomes per
AAPCC criteria stratified as no effect, minor, moderate, or major
and deaths. We documented specific symptoms and interven-
tions noted by the poison specialists, intent of ingestion, and
presumed or known substance ingested.
Results: A total of 509 patients were included over the 10-year
period (2010-2020), 153 cases were excluded. There were 341
male cases, 167 female cases, and one unknown gender. The
mean age was 34.2 years old and range was 8 months to 88
years old. The age distribution was 1.6% 0-9 years old (n¼ 8),
4.9% 10-19 years old (n¼ 25), 30.8% 20-29 years old (n¼ 157),
30.3% 30-39 years old (n¼ 154), 21.2% 40-49 years old (n¼ 107),
7.5% 50-59 years old (n¼ 38), 1.6% 60-69 years old (n¼ 8), 0.2%
70-79 years old (n¼ 1), 0.4% 80-89 years old (n¼ 2), and age
unspecified was 1.6% (n¼ 8). There were 35.1% (n¼ 179) major
effect, 39.7% (n¼ 202) moderate effect, 13.4% (n¼ 68) minor
effect, 8.3% (n¼ 42) minimal effect, 3.3% (n¼ 17) no effect, and
one death. Of note, 36.3% (n¼ 185) were intubated and 8.6%
(n¼ 44) were due to withdrawal. Coingestants were involved in
43% (n¼ 222) of reported cases.
Conclusions: A majority (�75%) of our cases resulted in major
or moderate effects, with only one death reported. Of note, 36%
were intubated and 43% involved reported coingestants. Thus,
clinicians should be aware that patients who ingest GHB or ana-
logs may present in extremis, may warrant intubation, and may
be intoxicated with several substances. The peak use is in the
third to fifth decades of life. Withdrawal symptoms with chronic
use were responsible for 8.6% of cases, and on further analysis
was noted to be poorly responsive to benzodiazepines.

gwink3@gmail.com

265. Patterns of naloxone use
reported to the US poison centers

Saumitra Rege, Ryan Cole, Heather Borek and
Christopher Holstege

University of Virginia

Background: As the number of deaths from opioid overdose has
grown over the last two decades, several states have passed laws
expanding public distribution of naloxone. The objective of this
study is to evaluate the trends and characteristics of the cases
reported to US poison centers (PCs) where naloxone was being
recommended or utilized as therapy with focus on the role of
the PCs in making the initial decision on naloxone
administration.
Methods: Exposures where naloxone therapy was
“Recommended and/or Performed” from 2014 to 2020 were
included for the analyses. Patterns of naloxone use reported by
ACH was evaluated in a sub-analysis. Descriptive statistics were
used to analyze the demographic and clinical characteristics of
naloxone reports. Poisson regression models were used to evalu-
ate the trends in the rates of naloxone reports (per 100,000
human exposures). The percentage changes and corresponding
95% confidence intervals (95%CI) during the study period were
reported.
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Results: Overall, there were 182,430 exposures that reported
naloxone therapy to the U.S. PCs during the study period. The
number of naloxone reports increased from 22,275 cases in the
year 2014 to 28,684 cases in 2020. Among these cases, 82.6%
were reported from acute care hospitals and emergency depart-
ments (ACH), with the proportion of such calls demonstrating a
decrease from 85.7% to 75.3% during the study period. In major-
ity of the cases, naloxone was utilized prior to PC recommenda-
tion, both in total cases and cases from ACH (81.2% and 81.8%,
respectively). Females accounted for 50.3% of the cases. Single
substance exposures accounted for approximately half of the
cases. The most frequent reason for exposure among this popu-
lation was suspected suicides (46.5%), with intentional abuse
causing 26.5% exposures. Moderate clinical effects were seen in
46.2% cases, while major clinical effects accounted for 30.2% of
the sample. The case fatality rate in this sample was 1.7% with
3.059 deaths. Drowsiness and lethargy (43.4%) and respiratory
depression (28%) were the most commonly seen clinical effects.
Characteristics of patients and exposures reported from ACH
demonstrated similar patterns. The most frequent opioid
reported for exposures overall and from ACH were heroin (13.4%
and 14.1%, respectively) and oxycodone (7.1% and 11.4%,
respectively), while benzodiazepines (20.1% and 22.5%, respect-
ively) was the most common non-opioid substance causing toxic
exposures. The frequency (28.7%, 95% CI: 19.6% - 36.7%,
p< 0.001) and rate of naloxone reports overall (31.2%, 95% CI:
22.3% - 40.7%, p< 0.001). The rate of exposures reported by
ACH increased by 15.1% (95% CI: 12.1% - 19.7%, p¼ 0.02).
Conclusions: Analysis of calls to U.S. PCs indicated an increasing
trend of naloxone use as therapy prior to any recommendations
from the PCs. The majority of cases demonstrated moderate and
major clinical effects. Calls from ACH decreased, suggesting a
greater use of naloxone in the general population. PC services
can play a key role in ensuring the overall safety and efficacy of
naloxone intervention.

svr5d@hscmail.mcc.virginia.edu

266. Changes in pediatric ocular hand
sanitizer exposures reported to
poison centers during the COVID-19
pandemic

Todd Phillipsa, Sing-Yi Fenga, Shawn Varneyb, Maria
Hinojosab and Mathias Forresterc

aUniversity of Texas Southwestern Medical Center; bUniversity of
Texas Health Science Center San Antonio; cIndependent
Researcher

Background: Due to the SARS-CoV-2 (COVID-19) pandemic that
started in late 2019, recommendations were made that people
clean their hands with hand sanitizer if soap and water were not
readily available. Consequently, hand sanitizer exposures reported
to poison centers increased. Some of these exposures occurred
via the eye. Although generally not considered serious, ocular
hand sanitizer exposures involving children may be of particular
concern to parents. The objective of this study was to describe
pediatric ocular hand sanitizer exposures during the COVID-19
pandemic and compare them to exposures during previous years.
Methods: Cases were exposures to hand sanitizer (Generic codes
0200613, 0200614, 0200615, 0200616) reported to the National
Poison Data System (NPDS) during 2018-2020 where the expos-
ure route was ocular and the patient age was 0-19 years. The dis-
tribution of cases during 2020 was determined for various
factors, and comparisons were made to the previous two years

by calculating the difference in percent change between 2018
and 2020, and between 2019 and 2020.
Results: A total of 1498 pediatric ocular hand sanitizer exposures
were reported during 2020. These data were compared to expos-
ure rates in 2018 and 2019.
Conclusions: The number of pediatric ocular hand sanitizer expo-
sures during 2020 was higher than that during 2018 and 2019.
The highest percentage increases were seen with patients age 0-5
years, males, and exposures that occurred in the public area. The
number of exposures at school declined, possibly because in-per-
son classes were curtailed or cancelled. The percentage increase
was greater for serious cases than for cases that were not serious.

todd.phillips@utsouthwestern.edu

267. The relationship of serum
calcium to markers of ethylene glycol
poisoning: does serum calcium help
make the diagnosis?

Michael Hodgmana,b, Jeanna Marraffaa,b, Brian
Wienerb, Christine Storka,b, Maria Mercurio-Zappalac,
Mary Ann Howlandd, Margaret Maherb, Susan
Wojcika, Arie Francisf and Mark Suc

aUpstate Medical University; b Upstate NY Poison Center,St. John’s
Riverside Emergency Medicine; cNew York City Poison Control
Center; dSt John’s University College of Pharmacy and Health
Sciences; eUpstate NY Poison Center; fSUNY Stonybrook
Emergency Medicine

Background: The diagnosis of ethylene glycol (EG) poisoning
can be challenging. Serum EG concentrations are not routinely
available and empiric treatment for suspected EG toxicity is often
based on surrogate tests including pH, serum electrolytes, anion
gap, and serum osmolality. Hypocalcemia is suggested as a clue
to suspected EG poisoning due to the metabolic transformation
of EG to oxalic acid and subsequent formation of calcium oxalate
crystals. In a previous retrospective study, hypocalcemia was not
a common finding of EG poisoned patients, even in those with
an anion gap metabolic acidosis. The aim of this study was to
further evaluate the utility of serum calcium in patients who
have ingested EG; specifically, to determine the correlation of
serum calcium to markers of EG poisoning (pH and serum
creatinine).
Methods: This was an observational study evaluating all patients
called into two poison control centers (PCCs) from September
2017 through April 2021. Only patients with confirmed blood EG
concentrations (> 5mg/dL) were included. Routine demographic
data were collected. Requested laboratory results from the first
specimens collected at the hospital included: EG blood concen-
tration; total calcium; albumin; ionized calcium; serum creatinine;
serum bicarbonate; blood gas; anion gap; and presence of cal-
cium oxalate crystals in urine. The correlation of initial serum cal-
cium to markers of EG poisoning (i.e., pH and serum creatinine)
was assessed for presence of associations.
Results: There were a total of 80 subjects with confirmed EG poi-
soning in this study. Of these patients, only 51 had both a pH
and total calcium documented and only 53 had both total cal-
cium and creatinine documented for analysis. There were insuffi-
cient cases to compare ionized calcium to pH. There was no
correlation observed between total calcium and serum pH
(Pearson correlation coefficient r¼ 0.012, p¼ 0.850) There was a
modest but not statistically significant correlation between serum
creatinine and calcium (Pearson correlation coefficient r¼ - 0.357,
p¼ 0.088)
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Conclusion: In the setting of confirmed EG ingestion, hypocalce-
mia does not appear to be correlated with pH and creatinine,
markers of EG poisoning. As an observational PCC study, many
cases lacked complete data and some cases of EG poisoning may
have been excluded due to lack of confirmatory EG testing. A
larger, prospective study is needed to make definitive conclu-
sions.

marraffj@upstate.edu

268. Lead toxicity in female buckshot
victim of childbearing age: a
treatment conundrum

Lorraine Colon Cartagena, Carl Wolf and Grace
Williams

Virginia Commonwealth University Health System

Background: Lead toxicity has been described as a complication
seen in victims of gunshot wounds. As fragmented bullets or pel-
lets remain imbedded in the tissue, heavy metals are leached
from the projectile and distributed throughout the body. Here
we describe a case report of a 33-year-old female who experi-
enced a gunshot wound with buckshot to the right elbow, chest,
and abdomen to highlight the effects of lead poisoning and
treatment alternatives in a woman of childbearing age.
Case report: A 33-year-old woman sustained a gunshot wound to
the right elbow, chest, and abdomen resulting in deposition of pel-
let fragments within her elbow joint, soft tissues, chest and abdo-
men. She was managed surgically with an attempt for elbow
reconstruction and complete removal of pellets being unsuccessful
due to presence of innumerable fragmented pellets. One month
after surgery, the patient reported fatigue, irritability, headaches,
vertigo, decreased memory, and concentration. Blood lead levels
were found to have increased to 57mcg/dL from 36mcg/dL three
weeks prior. However, hematologic parameters were within normal
limits. Removal of pellet fragments and preoperative chelation ther-
apy was recommended to prevent manipulation-related increase in
lead levels following surgery. Following chelation therapy, the
patient’s blood lead concentration decreased to 25mcg/dL. Three
months post-surgery, her blood lead levels increased to 48mcg/dL
and chelation therapy was administered due to continuing neuro-
psychiatric symptoms. The patient’s last documented blood lead
concentration was of 32mcg/dL and she continues conservative
management as an outpatient in clinic.
Discussion: While occupational lead exposure guidelines as set by
the American Conference of Governmental Industrial Hygienists
recommends keeping adult workers measured blood lead values
<30mcg/dL; the Center for Disease Control and National Institute
for Occupational Safety and Health recommends 5mcg/dL as the
definition for an elevated blood concentration for adults and chil-
dren. This is relevant because the affected patient is a female of
childbearing age. When absorbed, lead is distributed to all tissues
but approximately 90% is deposited in bone where the half-life is
on the order of years. Studies demonstrate that pregnancy and lac-
tation are associated with increases lead release from the maternal
skeleton when the mother has experienced lead exposure. High
levels of lead in women’s bones at the time of childbirth corres-
pond to lower birth weight, weight gain, and reduced head cir-
cumference and birth length. Treatment in pregnant patients is
focused on removal of the exposing agent as chelating therapy is
contraindicated. Therefore, surgical removal of retained pellets is
an approach to be considered in the setting of lead toxicity sec-
ondary to retained bullet/pellet fragments in women of childbear-
ing age. Although the patient expressed no desire to become

pregnant, she was informed about associated complications of
lead toxicity in pregnancy.
Conclusion: This case report represents a treatment conundrum
in female patients of childbearing age that have chronic lead tox-
icity due to retained lead fragments secondary to gunshot
wounds. This case showcases that although surgical removal of
lead fragments is recommended in this setting, the extent of
fragmented bullets may make this approach a difficult one.

lcoloncartagena@gmail.com

269. The reporting and management
of adverse vaccination events to
COVID-19 vaccines using a dedicated
helpline by a state poison center

Michael Beuhlera, Patricia Beuhlera, Anna Dulaneya,
Catherine Passarettib, Lewis McCurdyb and Rebecca
Remberta

aNorth Carolina Poison Control; bAtrium Health - Department of
Medicine

Background: Vaccines can be associated with adverse effects
which are sometimes severe. These adverse effects need to be
managed and in the case of those that are severe enough, also
reported by the vaccinator to the Vaccine Adverse Event
Reporting system (VAERS). For a large event, this post-vaccination
management and reporting duty requires an organized mechan-
ism with secure record keeping and resources to follow up on
case outcomes and FDA requests. Additionally, while the adverse
event incidence from Phase 3 studies is reported for vaccines,
the incidence of people calling to report adverse effects or
requiring management assistance may vary based on other varia-
bles such as the type of adverse effect or news events. This infor-
mation would be critical for allotting resources for future mass
vaccination events. On 1/8/2021, a vaccine adverse event help-
line was established by a State poison center in cooperation with
its parent healthcare system.
Methods: Retrospective review of one poison center’s database
of exposure cases of three COVID-19 vaccines (Moderna, Pfizer
and Janssen) from the start of line activation and case template
adoption (1/8/2021) until 4/20/2021. Patient’s age, vaccine type,
which vaccine dose (1 or 2), and symptoms were determined by
one trained abstractor; the healthcare system’s electronic medical
record was utilized when data elements were missing. The num-
ber of courses of each vaccine administered by the healthcare
system during that time was obtained from official reports. To
assess the effect of news of the pause on the Janssen vaccine,
the number of Janssen cases reported from 4/13 thru 4/20 was
compared to the number of cases reported from 4/5 thru 4/12.
Results: From 1/8/2021 through 4/20/2021 there were 1639
cases reported with Pfizer representing the most with 930 cases
(0.54%) but Moderna had the greatest percentage (1.44%, chi2

p¼ 0.00). The mean age was 57.8 years and 75.8% of the cases
were females. The most common symptom reported was muscle
aches (38%); nausea (18%), erythema (10%), and pruritus (9%)
were more commonly reported in females. There were 48 VAERS
reports submitted with one follow up case requiring detailed
medical records provision to the FDA. During the period of 4/5/
21 to 4/12/21 there were 47 calls regarding the Janssen vaccine,
this increased 89% over the next week to 89 calls following the
FDA temporary halt to its use.
Conclusions: Poison centers can track reports of symptoms and
manage potential adverse vaccination reactions from a mass vac-
cination event while maintaining a VAERS reporting system. It
appeared that females reported adverse effects by a factor of 3
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to 1, but most reported symptoms were generally the same
between genders. Moderna had the highest rate of reported
adverse events. Cases may increase following events that ques-
tion the safety of the vaccine. For future mass vaccination events,
poison centers may be utilized to provide key elements of the
process.

michael.beuhler@ncpoisoncontrol.org

270. Accidental & non-accidental
ocular exposures during COVID: a
comparative data analysis for a single
state using the National Poison Data
System

Zain Hussaina, Abbas Zaidia and Sarah Watkinsa,b

aTexas Tech University Health Sciences Center El Paso; bWest
Texas Regional Poison Center

Background: Chemical exposure to the orbital and periorbital
areas can cause destructive oxidative damage to the anterior
segment, cornea, & adjacent ocular tissue. Alkaline corrosives are
among the most likely to cause irreversible ocular damage and
blindness due to liquefactive necrosis and subsequent ability to
penetrate through the surface of the eye. Acids such as bleach
and swimming pool chemicals are relatively less safer but still
have potential to inflict harm. Accidental & non-accidental ocular
exposures are characterized in few studies using the National
Poison Data System (NPDS). This study highlights dramatic
changes in incidence rates of ocular exposures as stratified by
age and implicated substances during the COVID pandemic
reported to the poison center network in a single state.
Methods: This retrospective cohort analysis of NPDS data allowed
for comparative analysis of incidence rates during the United
States COVID pandemic as compared to the prior 5 years by uti-
lizing de-identified human ocular exposure calls to the poison
center network in a single state. The COVID timeline is inclusive
of dates ranging from January 1, 2020 to December 31, 2020.
Baseline incidence rates acting as a comparison to the COVID
pandemic are between January 1, 2015 to December 31, 2019.
Results: A total of 6,535 person-years were evaluated in 2020, rep-
resenting an annual rate of 20.3 cases per 1 million residents, as
compared to 31,699 person-years in the prior 5 years (annual rate
19.9 per million). By age, 35.04% (N¼ 2,290) of cases afflicted those
between the ages of 0-19 years, 35.8% (N¼ 2,342) of cases between
20-69 years, and 3.21% (N¼ 210) of cases aged 70þ years. By sub-
stance, bleach (liquid hypochlorite) represented the number one
culprit of ocular exposures during the COVID pandemic, followed
by gasoline, laundry pods, glow sticks, and hand sanitizer (ethanol
based) with incidence rates of 4.06%, 1.79%, 1.55%, 1.44%, and
1.30%, respectively. In the prior 5 years (2015-2019), bleach repre-
sented the 4th most common cause of ocular exposure (1.35%),
while gasoline remained the 2nd most common (2.38%).
Conclusions: During the COVID pandemic, the number one cul-
prit of ocular exposures in our state was bleach, up from 4th

most common in the prior 5 years. In addition, gasoline remains
the 2nd most common agent for ocular exposures during COVID
and the prior 5 years. Pediatric patients and adults aged 20-69
years were at highest risk, and elderly people age 70þ were at
much lower risk. During a viral pandemic, it would be prudent to
educate the public on safe use of household cleaning agents to
help avoid accidental ocular exposure.

srhwtkns@gmail.com

271. Procuring a professional
marketing firm for digital poison
center awareness

Sherrie Pace and Amberly Johnson

Utah Poison Control Center

Background: In the past few decades, people have dramatically
changed the way they access information. Digital advertising suc-
cess has continued to rise compared to traditional methods and
people increasingly access health information digitally. To raise
awareness of poison center services it is vital to increase digital
visibility. The goals of this project were to increase awareness of
the poison control center (PCC) and to increase the PCC social
media engagement and followers. The target audience for this
project was parents of young children in the PCC service area.
Methods: The PCC received a grant to use on digital marketing.
Qualitative data was collected from PCC educators and local
health department educators with experience working with mar-
keting agencies. Understanding others’ experience allowed the
PCC to effectively search for an agency that could best meet the
PCC needs. After identifying a marketing firm, it was vital that
the agency understand the unique focus and needs of the PCC
and project goals before beginning the creative process. This
was accomplished at in-person meetings and email correspond-
ence with the agency. The agency presented ideas including
messaging and images to the PCC for feedback. After adjust-
ments, the creative collateral and timing for the campaign was
approved. The expertise of the agency on what, how, when and
where to advertise was vital and was virtually outside the PCC
expertise. Platforms for promoting the ads were Google,
Facebook, and Instagram. The agency fully managed the cam-
paign and sent weekly reports to the PCC. The ads ran from
November 2019 to June 2020. At the conclusion of the ad cam-
paign, a final meeting with the agency was held and a final
report was provided.
Results: Data for the full date range showed that the ad content
was displayed 5,585,773 on social media, and clicked on 7,585
times. The click through rate (CTR) on average (how well the ads
performed) was 0.14%. The CTR had a relatively steady increase
each month the agency ran the ads. The average cost per click
was $0.74. The PCC had a 329% increase in new Facebook page
likes during the campaign, compared to the same number of
days the previous year. The number of engaged users increased
by 306%, or 5,702 users. The number of people who clicked on
the PCC’s Facebook content was 5,503, which showed a 3,118%
increase when compared to the same time period the previous
year. The ads were displayed on Facebook 1,853,892 times, and
were viewed 124,355 times. There was a 275% increase in PCC’s
post engagement (likes, comments, shares).
Conclusion: Data shows that the digital ads did delivered PCC
information, thus raising awareness of the PCC to a much larger
audience than previous efforts. When determining ways to reach
a target audience, PCC’s should consider using funds to procure
a marketing firm to create and manage digital media campaigns.
Utilizing experts in the marketing field can have a positive
impact on poison center education and help meet education
goals.

sherrie.pace@hsc.utah.edu

272. National surveillance and
prevention strategies for carbon
monoxide exposures
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Mary DerMovsesian, Teresa Dodd-Butera and
Hong Li

Azusa Pacific University

Background: Carbon monoxide (CO) is the leading cause of poi-
sonings globally and the most frequent cause of accidental poi-
soning during pregnancy. In utero, CO exposure can contribute
to adverse pregnancy conditions and fetal demise (Culnan et al.,
2018). At the national level, the Centers for Disease Control and
Prevention (CDC) relies on a network of surveillance sources to
monitor and collect CO exposure and fatality data. The purpose
of this study was to review select surveillance data systems
(1999-2019) and identify available resources and reports of CO
exposures and fatalities.
Methods: A total of 3 national surveillance data systems were
reviewed (1999-2019) for CO-related exposures in the general
population and pregnant women: 1) The American Association of
Poison Control Centers National Poison Data System (NPDS)
which captures and publishes exposure and poisoning data from
its 55 nationwide poison control centers (PCC); 2) The CDC
National Vital Statistics System (NVSS) which captures information
regarding underlying causes of CO deaths; and 3) The US
Department of Housing and Urban Development’s American
Housing Survey (AHS) which reports the number of housing units
with the presence of a functioning CO detector. Specific informa-
tion reviewed in this study included demographic information,
pregnancy status, chronicity, route, and intent of CO exposure,
underlying and multiple causes of death, and presence of func-
tioning CO detectors in dwelling units.
Results: From 1999 to 2019, NPDS reported a total of 314,856
CO exposures, and 1,192 fatalities (30.2% female; no pregnant
women). The top three exposure reasons for fatality cases
included unintentional environmental (50.40%), environmental
(21.3%), and intentional suicide (17.80%). During the same study
period, NVSS reported 31,770 CO-related deaths (23.1% female),
which included 19 pregnant women (73.7% accidental self-poi-
soning, 26.3% intentional poisoning). Exposure reasons for NCSS
reported fatality cases included accidental poisoning (27.6%),
intentional self-poisoning (69.2%), and other causes (3.3%).
According to AHS, at the national level, households with a work-
ing CO detector increased from 30.0% in 2007 to 68.2% in 2019.
As of 2018, only 33 states have CO detector policies for dwelling
spaces, facilities, schools, and community centers .
Conclusions: Over the 21-year study period, CO exposures were
reported in over 300 thousand PCC cases; and over 30 thousand
deaths in the United States. Such significant numbers of CO poi-
sonings and fatalities may be reduced by effective educational
tools and policy guidelines, especially those promoting installa-
tion of functioning CO detector (Graber et al., 2007; The Carbon
Monoxide Poisoning Prevention Act of 2010). The current study
also found reporting discrepancies between select national CO
surveillance sources for exposures, fatalities, and intent in the
general population and pregnant women. A unified national CO
surveillance system would accurately capture the full scope of
CO exposures and fatalities in the general population as well as
in different subpopulations.

bmdm777@gmail.com (Mary DerMovsesian)

273. Assessment of a virtual medical
toxicology rotation based in a poison
control center: how effective is it?

Emma R. Furlanoa, Timothy C. Backusa, Philip C.
DiSalvoa, Rana Biarya and Mark K. Sua

aNew York City Poison Control Center, New York, NY, USA

Background: Medical toxicology (MT) is a core part of the
Accreditation Council for Graduate Medical Education Emergency
Medicine (EM) curriculum. There are multiple toxicology ques-
tions on the American Board of Emergency Medicine certification
examination. We offer a Poison Control Center (PCC)-based MT
rotation designed to teach EM core topics. We present an evalu-
ation of our virtual MT rotation which was developed to comply
with SARS-CoV-2 pandemic restrictions.
Methods: Virtual teaching was conducted via Health Insurance
Portability and Accountability Act compliant secure WebEx
rooms. Participants were enrolled in a 2- or 4-week rotation.
Previously, our PCC had an in-person rotation during which rota-
tors participated in PCC open case follow-ups which were staffed
with a MT fellow, didactics (core lecture series, regional toxicol-
ogy conference, and journal club), and cased-based afternoon
teaching rounds with faculty. We restructured this rotation to a
virtual format. We eliminated case follow-ups and instead pro-
vided small-group teaching from the MT fellows on core topics,
converted to primarily interactive lecture-based discussions after-
noon teaching rounds with MT faculty, and required all partici-
pants to present short individual PowerPoints on assigned MT
topics. Participants still attended didactics virtually. Impact and
effectiveness of the rotation, and utilization of PCCs was eval-
uated with pre- and post-rotation surveys.
Participants were surveyed via email in the first week of their
rotation (“PRE”) and last week of their rotation (“POST”).
SurveyGizmo was the platform used to collect data; participation
was voluntary. This study was determined to be IRB exempt by
our institution. Data are presented as descriptive only.
Results: There were 79 PRE and 68 POST responses collected
from October 2020-May 2021 from 198 participants from 4 differ-
ent states and Canada. Most respondents were EM residents
(71%). This survey also included residents/fellows from Internal
Medicine, Pediatrics, and Pediatric EM. Respondents were primar-
ily PGY-2 (23%) and PGY-3 (34%). 85% of participants reported
seeing a toxicology patient every shift, at least once a week, or
once a month. Pre-rotation, 21% reported they never routinely
contact a PCC, 53% sometimes, and 23% frequently. The partici-
pants reported the main reasons for calling a PCC included case
severity (65%), and uncertainty about case management and
diagnosis (63%). Reasons for not calling a PCC included time
required (18%), and feeling that they could manage the patient
without a consult (37%). Post-rotation 75% felt they would be
“highly likely” and 22% “somewhat likely” to call the PCC for their
toxicology cases.
Based on the PRE, 83% felt “competent” or “somewhat compe-
tent” managing toxicology cases; based on the POST, 97% felt
“competent” or “somewhat competent”. The highest yield parts
of the rotation were ranked as “afternoon teaching rounds with
the faculty” (52%) and “direct fellow interactions” (35%). Finally,
based on the POST, 93% would be “very likely” or “somewhat
likely” to recommend our virtual rotation, with 90% finding the
rotation “very effective” or “effective.”
Conclusion: Based on this survey study, our virtual MT rotation
appears to improve participants’ perception of their competence
in MT and could improve PCC reporting.

efurlano@gmail.com

274. Survey of poison control center
secure healthcare application
messaging services among physicians

Emma R. Furlano, Timothy C. Backus and Mark K. Su
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New York City Poison Control Center, New York, NY, USA

Background: In 1996, the Health Insurance Portability and
Accountability Act (HIPAA) was enacted to protect patient infor-
mation. There are currently limited HIPAA-compliant messaging
applications being used by Poison Control Centers (PCC).(1) We
hypothesized that a PCC healthcare secure application messaging
service could be useful for clinical providers and assessed the
acceptability of such an application if it were to exist.
Methods: We surveyed resident and fellow physicians that com-
pleted a PCC-based medical toxicology rotation from October
2020-May 2021. Survey questions included demographic informa-
tion, current use of HIPAA-compliant messaging systems in clin-
ical practice, and acceptability of a PCC secure application
messaging service. The software used was SurveyGizmo. IRB
exemption was obtained from our institution prior to the survey
and the survey was voluntary. Data are presented as descrip-
tive only.
Results: 79 out of 198 surveyed physicians responded. We found
that most respondents were in their second and third year of
residency (23% and 34% respectively). Participants were from the
United States, representing 4 different states, and several (6%)
were from Canada. 67% of respondents primarily specialized in
emergency medicine (56/79). We found that 18% (14/79) of par-
ticipants noted that “time required to contact the PCC” was a
reason why they did not always contact a PCC to report a poi-
soning case. Of the respondents, 68% (54/79) were already rou-
tinely using a HIPAA-compliant messaging application to request
specialist consultation while working clinically at their own insti-
tutions. 39% (31/79) responded for patients they wanted to
report only and not seek assistance in their medical manage-
ment, a HIPAA-compliant application would “more likely”
improve their interaction with a PCC and 16% (13/79) stated
“somewhat more likely. Additionally, 46% (36/79) and 16% (13/
79) respectively, responded that a HIPAA-compliant application
would “greatly improve” or “somewhat improve” their likelihood
to report cases to the PCC when additional advice was being
sought . One write-in response identified, “time taken is the big-
gest (challenge?) - a chat-based app would be stellar and likely
much easier for asynchronous communication. I call … PCC for
all classic poisonings but would be more likely to report drug
overdoses (which rarely require PCC consults but I do if I have
time for reporting’s sake).” Finally, 94% (74/79) stated that they
had “no concerns” or reservations about contacting a PCC via a
HIPAA-compliant application.
Conclusions: HIPAA compliant messaging applications are widely
accepted and commonly being used at health care facilities but
not at many PCCs.(1) Participants doing a rotation at our PCC
believe that a HIPAA-compliant application would increase their
likelihood to report cases that they were seeking management
advice on and would increase reporting, in general. There should
be widespread implementation of HIPAA-compliant applications
to globally improve reporting of cases to PCCs.

efurlano@gmail.com

275. Pandemic poison center contacts
for COVID-19 vaccines

Sasha Kaisera, Christopher Hoytea, Barry Rumacka,
Julie Weberb, Alvin Bronsteinc and Dan Spykerd

aRocky Mountain Poison and Drug Safety; bMissouri Poison Center;
cEmergency Medical Services, Inquiry Prevention System Branch;
dOregon Poison Center

Objectives: We examined the time course and components of
National Poison Data System COVID-19 vaccine phone contacts
(COVID-vax-contacts) and the number of vaccine doses adminis-
tered (Vaccinations) by manufacturer, by state, and by week. We
wished to determine the relationship of COVID-vax-contacts by
type: information calls (Info) or reports of exposure (Exposure) to
Vaccinations and the change over time (COT-profile) by Health
and Human Services (HHS) multistate region.
Methods: We examined all COVID-vax-contacts by type from
NPDS and Vaccinations data from COVID Act Now for the period
1-Nov-2020 through 15-May-2021 by manufacturer (vaccine), by
day, week, and by region. We examined clinical effects reported
from Exposures by vaccine type and age group. Poison center
contacts via dedicated COVID-19 hotlines were not distinguished
from other contacts.
Results: As of 5/12/2021US residents received 264.7 million vac-
cine doses. Poison centers reported 188,914 COVID-vax-contacts
including 168,043 for a single substance from 11/01/2021
through 05/15/2021. Most (59.1%) were for Medical Information,
35.9% Drug Information, and 3.60% for Exposures. Contacts per
week peaked at 17,184 during the week ending 1/13/2021.
Figure 1 shows the COT-profile of COVID-vax-contacts and
Vaccinations. Amongst the individual HHS regions, single sub-
stance contacts ranged from 92 to 67,640 and Exposures from 27
to 4,186. Figure 2 shows COT-profile of COVID-vax-contacts and
Vaccinations by HHS region normalized to population of 18 y/o
and older. Table 1 shows the percent of Exposures reporting a
Clinical Effect by Vaccine for Clinical Effects reported in >10% of
Exposures and Anaphylactoid reactions (reported for 2 patients
receiving Pfizer and 6 patients receiving Moderna vaccine).
Conclusions: Change over time profiles show the poison center
inquiries peaked early in the vaccination process and declined
over the last 5 months with an increase associated with the
pause in Janssen vaccine distribution. Vaccinations have been
well distributed across the HHS regions. The clinical effects
reported from the Exposures are consistent with the adverse
events reported in the manufacturers’ fact sheets. Poison centers
are a trusted data source who provide information and case
management 24/7. The large number of COVID-vax-contacts and
availability of number of people receiving vaccine provides a
unique opportunity to examine the public health impact of poi-
son centers during a pandemic.

Sasha.Kaiser@rmpds.org

276. Increasing poison center
involvement in critically-ill, non-
toxicological fatalities

Antonia Nemanich and Sean Bryant

Toxikon Consortium

Background: A previous study examining fatalities managed by
our regional poison center (RPC) revealed that we have been
consulted on an increasing number of patients who are severely
ill from likely non-toxicological etiologies. In fact, between 2009-
2019 our RPC experienced a 27% increase in non-tox related
fatalities, while total exposures decreased 13% and tox-related
fatalities decreased 9%. The aim of this study is to characterize
the trends and etiologies of the non-tox related fatalities that
our RPC managed over this time period.
Methods: The password protected National Poison Data System
(NPDS) website (https://www.npds.us/Logon) was retrospectively
queried for fatalities our RPC submitted from 2009-2019. Cases
included were those with relative contribution to fatality (RCF)
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codes 4-6 (probably not responsible, clearly not responsible, and
unknown, respectively). Etiologies and scenarios surrounding
these cases were categorized and described. Descriptive statistics
were used to report trends.
Results: Over the 11-year study period, the majority of fatalities
(140 or 60%) were RCF 6, or unknown. Forty-one cases (18%)
were RCF 4 (unlikely responsible). Fatalities where a toxicologic
etiology was deemed clearly not responsible (RCF 5) increased
significantly over the study period. While there were only 3 such
cases between 2009-2011, in 2019 there were 19 cases, yielding
a 533% increase in this category.
Among cases where a cause of death was confirmed or strongly
suspected, sepsis was the most common, occuring in 35 cases
(15.0%). The next most common etiologies were gastrointestinal
bleeds (11 cases, 4.7%), intracranial hemorrhages (10 cases,
4.3%), and pneumonia/ARDS (10 cases, 4.3%).
Fatalities where no toxicologic exposure was suggested by the
history increased 375% over the study period (4 in 2009 vs 19 in
2019). These consults were most often generated because pro-
viders had very limited history and circumstances suggested a
possible ingestion among many other possibilities, such as a pre-
viously healthy patient found down, or a patient with an unex-
plained metabolic acidosis.
Conclusions: Our RPC has managed an increasing number of
critically ill patients where toxicologic etiology is neither initially
suspected, nor ultimately the presumed cause of death. While
the reason for this is unclear, it may be indicative of evolving
attitudes of health care providers in how they utilize the poison
center, where they see the RPC as a resource in investigating a
complicated, critically ill patient where toxicology is only one of
many possibilities. Further investigation could determine which
type of health care facilities tend to generate these consults.

anemanich@gmail.com

277. Critical access toxicology: rural
and critical access hospital poison
center utilization in Colorado

Lesley Pepina, Anastasia Cornellb and William
Boroughfc

aDenver Health; bRocky Mountain Poison & Drug Safety;
cUniversity of Colorado School of Medicine

Background: Colorado has 32 designated critical access-desig-
nated hospitals (CAH), which serve cities with populations rang-
ing from 591 to 16,532 people. There is a paucity of data
evaluating the usage of Poison Control Centers (PCC) in Rural
and CAH.
Methods: This is a retrospective review of cases called into the
Rocky Mountain Poison Control Center (RMPCC) from Colorado
CAH from 2015 to 2020. CAH were identified as designated by
the Colorado Hospital Association and matched with National
Poison Data System (NPDS) call zip code origination. Descriptive
statistical analysis was performed for age, gender, product type,
exposure effect, treatment and disposition. Categorization of
exposure clinical effect was based on designation at the time of
the call.
Results: Of 6,996 total RMPCC calls received in the 5 years study
period, 538 (7.7%) unique cases originated from Colorado CAH.
Ages ranged from 1-87 years (median 27 years). Female patients
made up 48.3% of cases (50% males, 1.7% unknown). Clinical
effects were observed in 376 (70%) cases, which were classified

as follows: minor 283 (75.2%), moderate 84 (22.3%), and major 8
(2.1%). There was one death (0.2%). Of all calls, “no effect” was
observed in 119 (22.1%) and “unrelated effect” in 24 (4.5%).
Nineteen cases (3.5%) were unable to be followed. Of the 987
reported agents of exposure, the majority of calls were related to
“other non-drug substances” or “miscellaneous unknown drugs”
making up 11% (112) and 10.7% (106) of cases, respectively. Of
known drugs, acetaminophen made up 7% (74) of calls.
In the 376 symptomatic exposure cases, the treatments that
were recommended and/or performed included the following (n,
%): dilution/irrigation (126, 33.5%), benzodiazepines (38, 10.1%),
n-acetylcysteine (19, 5%), alkalization (12, 3.1%), naloxone (4, 1%),
and fomepizole (2, 0.5%). Intubation and vasopressors were
required in 7 (1.8%) and 3 (0.7%) cases, respectively. There was
one case each that required antivenom and hemodialysis.
Discussion: Of the 538 unique cases, 38 (7%) patients were
admitted to a critical care unit. Of those patients, 14 (36.8%) had
minor effect, 14 (36.8%) moderate effect, and 5 (13.1%) had
major effects. One patient died in the ER from “other non-drug
substances.” The NPDS does not allow for characterization of
patients transferred from a CAH to a non-CAH higher level-of-
care for ongoing management.
Conclusions: Between 2015 and 2020, Critical Access Hospitals in
Colorado made up 7.7% of all Colorado-based calls to the
RMPCC. Most of the reported cases had some degree of clinical
effect that resulted in treatment recommendation. Aside from
benzodiazepines and n-acetylcysteine, specific antidote adminis-
tration was rare. Only one death was reported in the 5-year
period observed. It is important to note that NPDS data is limited
by calls received and may not fully reflect all cases presenting to
CAHs. Given the limited resources of CAH, further retrospective
case-specific descriptive statistics and/or prospective data collec-
tion may be of use in understanding the logistical challenges of
treating toxicologic exposures in critical access hospitals.

lesley.pepin@denverem.org

278. Unintentional buspirone
ingestions in children <6 years old

Julie Strauch, Henry Spiller and Alexandra Funk

Central Ohio Poison Center

Objectives: Buspirone is an azaspirodecandione derivative used
as an anxiolytic in adults. There are no studies evaluating unin-
tentional pediatric ingestion. We have evaluated unintentional
ingestion of buspirone ingestion in children <6 years reported to
US poison Centers.
Methods: Retrospective analysis of cases reported to the
National Poison Data System (NPDS) of unintentional single-sub-
stance ingestion of buspirone in children <6 years between the
years 2000 to 2019. Analysis involved descriptive statistics of
demographics and temporal trends.
Results: There were 4109 children with ingestions, of which 2148
(52%) were male. There was a mean of 205 cases per year (range
128-333) with a peak in 2017 and a nadir in 2006. Sixty-two per-
cent (n¼ 2538) children were managed onsite (home) and 37%
(n¼ 1520) were seen in a HCF. 826 children were already in a HCF
and 694 children were referred to HCF. There were 1954 children
with no effect (48%), 438 minor effect (11%), 1535 not followed to
outcome (37%) and 141 confirmed non-exposure or unrelated
effect (3%). There were 41 moderate effect, no major effect and no
fatalities. The primary effects were neurological and GI: CNS (mild)/
drowsiness (n¼ 345), vomiting (n¼ 64), Ataxia (n¼ 28), agitation
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(n¼ 17), other miscellaneous (n¼ 17), dizziness (n¼ 9), nausea
(n¼ 9), tachycardia (n¼ 7), headache (n¼ 4) and CNS (moderate)
(n¼ 4). Over the 20 years there were 2 children with seizures. One
seizure occurred in a 2 month old and the second child with seiz-
ure was an 11 month old, both with unknown amount ingested.
There were no cases of respiratory depression.
Discussion/Conclusion: There is limited data on overdose of
buspirone in adults and no studies on ingestion in children. This
has made triage decisions for unintentional ingestion in children
difficult. Our results of 20 years of cases suggests that uninten-
tional buspirone ingestion in children under 6 years produces
only mild clinical effects. Two rare seizures occurred in children
under 12 months of age. Healthy children with unintentional
ingestion of buspirone can be safely monitored at home with
appropriate follow up.

julie.strauch@nationwidechildrens.org

279. Acute renal failure following
unintentional 2.3% diquat ingestion

Sam Wagner and Craig Smollin

University of California San Francisco

Background: Diquat is an agricultural herbicide that is widely
used given its cheap manufacturing process and minimal envir-
onmental toxicity. It is a bipyridyl compound similar to paraquat
and is corrosive to human mucous membranes. Diquat induces
significant intracellular oxidative stress via uncontrolled free rad-
ical generation, referred to as redox cycling. In addition to multi-
organ damage, diquat specifically causes acute renal failure at
doses exceeding 1 gram. However unlike paraquat, diquat does
not cause pulmonary fibrosis. Ingestions of more than 12 grams
are considered universally fatal.
Case report: This is a single patient case report. A 63-year-old
male with previously normal renal function presented to the
emergency department four days after an unintentional ingestion
of 8 ounces of Spectracide Weed and Grass Killer Concentrate,
containing 2.3% diquat dibromide (5.4 grams of diquat). The
patient mistook the substance for ginger ale. The product also
contained fluazifop butyl 1.15% and dimethylamine 0.77% which
are not known to cause significant human toxicity.
After a brief period of vomiting, he was initially asymptomatic
but developed delayed odynophagia and dysphagia. He was
unable to tolerate oral fluids and had oropharyngeal blistering.
Labs demonstrated acute oliguric renal failure with a BUN of
144mg/dL and a serum creatinine of 14.9mg/dL associated with
an anion gap metabolic acidosis. A serum diquat concentration
could not be obtained. He received one week of intermittent dia-
lysis before ultimately being discharged once able to tolerate
swallowing. An endoscopy was never performed. Experimental
therapies of N-acetylcysteine, ascorbic acid, and corticosteroids
were not recommended due to delay in presentation. His present
dialysis requirements are unknown.
Discussion: Diquat toxicity is rarely reported and most cases
involve ingestions of high concentrations (20%). Diquat herbi-
cides available to consumers are typically lower in concentration
(0.1-2%). To our knowledge, this is one of two reported cases of
diquat toxicity associated with acute renal injury from a low con-
centration product. In addition, this case is unique in that acute
renal failure requiring dialysis occurred; the other reported case
from 1999 never required dialysis.
Therapeutic options for diquat toxicity are limited beyond basic

supportive care and decontamination. Dialysis has unclear effi-
cacy but has theoretical benefit if performed within hours follow-
ing ingestion. N-acetylcysteine and ascorbic acid have been
proposed for their antioxidant effects and are often recom-
mended due to their relatively benign safety profile. Studies on
corticosteroids and deferoxamine show unclear benefit. Massive
ingestion continues to be catastrophic and universally fatal.
Conclusion: We report a case of a low concentration diquat
ingestion leading to oropharyngeal mucous membrane injury
and acute renal failure requiring dialysis.

travel4747@icloud.com (Sam Wagner)

280. Use of activated charcoal for
decontamination in 0 to 5-year-olds
presenting to the emergency
department with poisoning

Elisabeth Canitrot, Lynne Moore, Alexis Turgeon and
Maude St-Onge

CHU de Qu�ebec Research Center, Population Health and Optimal
Health Practices Axis

Background: In our Canadian Province, 31% of calls to the
Poison Center in 2019 were for children aged 0 to 5 years old.
The first decontaminating agent advised in those cases was oral
activated charcoal (AC). However, insufficient data documents or
supports the use of AC in pediatric poisoning. Our main object-
ive was to measure the incidence of AC use and identify its
determinants in a population intoxicated by a carbo-adsorbable
substance. A secondary goal was to compare patient outcomes
according to AC administration.
Methods: We conducted a multicenter retrospective cohort
study using retrospective data collected from health records of
hospitalizations between 2013 and 2016 at three health care
facilities in our Canadian Province. We included all poisoned chil-
dren aged 0 to 5 years old if managed in the emergency depart-
ment (ED) within 12hours of ingestion of a potentially toxic dose
of an AC-adsorbable substance. Children treated by AC before
arrival at the ED were excluded. We calculated the cumulative
incidence of AC administration in our study population. For our
first objective, we used logistic regression models to identify the
main determinants of AC use among baseline characteristics of
the patients, including data on their intoxication and their pre-
existing health status. For our secondary objective, children
decontaminated or not by AC were compared to assess different
outcomes: progression of toxicity (measured by the 12-hour delta
Poisoning Severity Score), intensive care unit (ICU) admission,
hospital length of stay �12hours, and the need for follow-up
after discharge.
Results: Of the 261 subjects eligible for this study, 11 (4%) were
excluded because of CA administration before arrival at the ED.
Of the 250 remaining children, 60 (24%) were treated by oral AC.
Among baseline characteristics collected on arrival in the ED, the
delay between intoxication and ED presentation was the stron-
gest determinant of AC use (p< 0.0001). Children hospitalized
within 90minutes after poisoning were about nine times more
likely to be treated by AC than children who arrived later at the
ED (OR ¼9.4, 95% confidence interval (CI) 4.4-20.1). The use of
prescription medication was associated with a diminution of AC
prescription (OR ¼0.38, 95% CI 0.15-0.95). For our secondary
objective, preliminary descriptive analyses showed no statistical
differences between children for ICU admission or discharge sta-
tus according to decontamination status (p-value >0.05).
Children treated with AC tended to stay longer in the hospital
than their counterparts, but the difference was not statistically
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significant. In contrast, an increase in the 12-hour delta PSS was
significantly associated with the absence of AC decontamination.
Conclusions: About one in four 0 to 5-year-olds intoxicated by a
carbo-adsorbable substance was treated by AC in the ED in our
study population. Following the recommendations for AC use, the
time between intoxication and hospitalization seems to be decisive
in the administration of AC. Comparing the clinical outcomes of pois-
oned children according to decontamination status should allow us
to discuss the pros and cons of using AC in this young population.

elisabeth.canitrot.1@ulaval.ca (Sam Wagner)

281. Predictors of severe outcome
following opioid overdose in children:
a case-control study of a prospective
toxicology surveillance registry

Neta Cohena, Mathew Mathewb, Adrienne Davisa,
Jeffrey Brentc, Paul Waxd, Suzanne Schuha,
Stephen B. Freedmane, Blake A. Frobergf, Evan
Schwarzg, Joshua Canningh, Laura Tortorah,
Christopher Hoytei, Andrew Koonsj, Michele M.
Burnsk, Joshua McFallsl, Timothy J. Wiegandm,
Robert G. Hendricksonn, Bryan Judgeo, Lawrence S.
Quangp, Michael Hodgmanq, James A. Chenowethr,
Douglas A. Algrens, Jennifer Careyt, E. Martin
Caravatiu, Peter Akpunonuv, Ann-Jeannette Geibw,
Steven A. Seifertx, Ziad Kazziy, Rittirak Othongz,
Spencer C. Greeneaa, Christopher Holstegeab, Marit S.
Tweetac, David Vearrierad, Anthony Pizonae, Kim
Aldyl, Sharan L. Camplemanaf, Shao Liaf and Yaron
Finkelsteina, On behalf of the ToxIC North American
Snakebite Study Group
aThe Hospital for Sick Children; bUniversity of Toronto;
cDepartment of Internal Medicine, University of Colorado;
dUniversity of Texas, Southwestern School of Medicine; eAlberta
Children’s Hospital; fIndiana University School of Medicine;
gWashington University; hBanner - University Medical Center;
iRocky Mountain Poison and Drug Center; jLehigh Valley Health
Network; kBoston Children’s Hospital; lUniversity of Texas
Southwestern Medical Center; mUniversity of Rochester Medical
Center; nOregon Health & Science University; oSpectrum Health -
Michigan State University; pArkansas Children’s Hospital; qUpstate
Medical University; rUniversity of California at Davis; sUniversity of
Missouri- Kansas City School of Medicine; tUniversity of
Massachusetts Medical School; uUniversity of Utah School of
Medicine; vUniversity of Kentucky; wAtrium Health Carolinas
Medical Center; xUniversity of New Mexico; yEmory University
School of Medicine; zVajira Hospital, Navamindradhiraj University;
aaUniversity of Houston College of Medicine; abUniversity of
Virginia; acToxikon Consortium; adUniversity of Mississippi Medical
Center; aeUniversity of Pittsburgh School of Medicine; afAmerican
College of Medical Toxicology

Objective: To explore predictors of severe outcomes (i.e., inten-
sive care admission [ICU] or death) in children who present to
hospital with an opioid overdose.
Methods: In this multi-center prospective cohort study of all
pediatric patients (0–18 years) presenting to one of 38 sites affili-
ated with the American College of Medical Toxicology’s
Toxicology Investigators Consortium (ToxIC), and who received a
bedside consultation by the respective medical toxicology ser-
vice, between August 2017 and June 2020. We collected relevant

demographic, exposure, clinical course, disposition, management,
and outcome data. Employing a multivariable logistic regression
analysis, we conducted a case-control study to explore predictors
of severe outcomes. Cases were children who had severe out-
come; controls were those without a severe outcome.
Results: Of 165 (87 females, 52.7%) eligible children, 89 (53.9%;
“cases”) were admitted to ICU or died during hospitalization from
hypoxic-ischemic brain injury secondary to respiratory depression
(i.e., severe outcomes); 77 (46.1%; “controls”) did not experience
a severe outcome. Seventy-five children (45.5%) were intoxicated
by opioids prescribed to family members. Exposure to fentanyl
(adjusted OR ¼3.7, 95% CI 1.1 to 11.9; P¼ 0.02) and age �10
years (adjusted OR 2.0, 95% CI 1.0 to 3.7, P¼ 0.03) were inde-
pendent predictors of severe outcomes. Infants up to 12 months
of age were more likely than older children to present to the
emergency department with severe respiratory depression- bra-
dypnea (86.4% vs. 46.2%, P< 0.01), documented hypoxia (59.1%
vs. 23.1%, P< 0.01), and tended to present with lower Glasgow
Coma Scale (GCS) score (GCS �8; 51.4% vs. 32.8%, P¼ 0.057);
Infants were more likely to receive naloxone (72.7% vs.
49.7%, P¼ 0.03).
Conclusions: In children who present to hospital with an opioid
overdose, exposure to fentanyl compared with other opioids is
associated with an almost four-fold increased risk of ICU admis-
sion or death, and age �10 years with more than double the risk
compared with younger children. Intoxicated infants present
sicker and are more likely to receive antidotal therapy.
Prevention efforts should target those risk factors to mitigate
poor outcomes of opioid overdose in children.

yaron.finkelstein@sickkids.ca

282. Changes in poisonings treated at
emergency departments during the
COVID-19 pandemic

Rodolfo Trinidada and Mathias B. Forresterb

aNorth Texas Poison Control; bIndependent Researcher

Background: Since the start of the COVID-19 pandemic in 2020,
United States (US) emergency department (ED) visits not related
to COVID-19 have declined, particularly for certain populations
and certain types of illness or injury. A portion of poisonings are
managed in EDs. The objective of this study was to identify poi-
sonings treated at US EDs in 2020 and compare them to 2019.
Methods: Data were obtained from the National Electronic Injury
Surveillance System (NEISS), a database of consumer product-
related injuries collected from the EDs of approximately 100US
hospitals. (According to the NEISS manual, product-related
includes all poisonings to children under 5 years of age. Only
certain poisonings among older individuals are included.)
National estimates are calculated from the database records
based on the sample weight assigned to each case based on the
inverse probability of the hospital being selected for the NEISS
sample. Cases were injuries reported to the NEISS during 2019
and 2020 where the diagnosis code for poisoning (68) was docu-
mented in the Diagnosis or Diagnosis_2 data fields. The
Diagnosis_2 field was only added to the NEISS database in 2019,
so previous years could not be included in the study. The esti-
mated number of poisonings reported during 2020 was com-
pared to the estimated number reported during 2019.
Results: An estimated 252,492 poisonings were treated at EDs
during 2020, a decrease of 2.9% from 2019 (n¼ 260,147). [In
comparison, an estimated 10,994,077 total product-related inju-
ries were treated at EDs during 2020, a decrease of 18.3% from
2019 (n¼ 13,464,372).] The estimated number of poisoning
patients in 2020 age 0-4 years decreased 10.3% (66,745 in 2019,
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59,837 in 2020), 5-12 years decreased 12.7% (3,373 in 2019, 2,943
in 2020), 13-19 years decreased 20.1% (9,060 in 2019, 7,238 in
2020), and 20 years or older increased 0.8% (180,935 in 2019,
182,340 in 2020). The estimated number of poisonings in 2020
that occurred at home decreased 0.3% (151,674 in 2019, 151,172
in 2020), at other public property or place of recreation or sports
decreased 11.5% (35,820 in 2019, 31,700 in 2020), on a street or
highway increased 6.6% (9,088 in 2019, 9,686 in 2020), and at
school decreased 62.5% (2,207 in 2019, 828 in 2020). The esti-
mated number of poisoning patients in 2020 who were treated
and released or examined and released without treatment
decreased 5.7% (190,111 in 2019, 179,247 in 2020) while those
who were treated and admitted for hospitalization (within same
facility), treated and transferred to another hospital, held for
observation (includes admitted for observation), or died
increased 7.3% (61,545 in 2019, 66,051 in 2020).
Conclusion: While all product-related injuries treated at EDs
declined by 18.3% in 2020, the number of poisonings decreased
only by 2.9%. Poisonings involving children declined while those
involving adults remained level. Poisonings that occurred at most
locations decreased with the greatest percent decline observed
for poisonings that occurred at school. While the number of poi-
soning patients who were treated and released declined in 2020,
the number of patients with more serious management (e.g.,
hospitalized) increased.

rodolfo.trinidad@phhs.org

283. Impact of the TikTokTM Benadryl
VR

challenge on frequency and severity
of adolescent diphenhydramine
ingestions

Abigail Sharpea,b, Ryan Feldmana,b and Amy Zosela,c

aWisconsin Poison Control Center; Milwaukee, WI; bFroedtert & the
Medical College of Wisconsin; Milwaukee, WI; cThe Medical
College of Wisconsin; Milwaukee, WI

Background/Objectives: Diphenhydramine, a first-generation
antihistamine, is used to treat allergic reactions, taken in self-
harm attempts, and taken recreationally to incite euphoria. In
May 2020, the first cases of diphenhydramine overdose directly
related to a video posted on social media platform TikTokTM

were reported. This video challenged viewers to take a large
amount of diphenhydramine and document their experience. At
this time, the impact of social media platform challenges on fre-
quency of ingestions in adolescents reported to United States
(US) poison centers is unknown. The primary objective of this
study was to determine if the frequency of adolescent diphen-
hydramine ingestions in the US, as reported to National Poison
Centers, changed after the TikTokTM Benadryl Challenge was
introduced. The secondary objective was to determine if a
change in severity, defined by symptoms, treatments delivered,
and overall medical outcome, also occurred.
Methods: This was a national, multi-center, retrospective study
of adolescent patient cases with a primary ingestion of diphen-
hydramine reported to any poison control center in the US.
Deidentified data from the National Poison Data System was
obtained from January 2010 to December 2020. Data from
January 1, 2010 – December 31, 2019 was used to determine
exposure trends prior to the TikTokTM challenge. Data from
January 1, 2019 – December 31, 2020 was then compared to
evaluate if an acute increase in exposures or severity occurred
during the time around the challenge. All patients aged 10-19
years old were included. Intravenous diphenhydramine and con-
firmed non-exposures were excluded. The primary outcome was

incidence of oral diphenhydramine ingestions in patients 10-19
years old. Secondary outcomes included incidence of agitation,
seizures or seizure-like activity, prolonged QTC (QTC >500), pro-
longed QRS (QRS >120), arrhythmias, benzodiazepine or physo-
stigmine administration, and medical outcome. This study was
deemed to be non-human-subjects research by the Institutional
Review Board.
Results: A total of 46,121 diphenhydramine cases over the 10-
year period were reviewed. Incidence increased steadily from
1,949 cases in 2010 to 5,247 cases in 2019. No acute increase in
incidence of diphenhydramine ingestions was noted between
2019 and 2020 (N¼ 5,247 versus 5,495) or between early 2020
(January – May; N¼ 2299) and late 2020 (June – December;
N¼ 3196). Of the secondary outcomes, only a significant differ-
ence in incidence of agitation, and subsequently benzodiazepine
administration, was noted (p¼ 0.011 and p¼ 0.0011, respectively)
between 2019 and 2020. Significantly fewer patients were fol-
lowed by poison centers in 2019 than 2020, due to exposures
being deemed as either nontoxic or having minimal clinical
effect (p¼ 0.027 and p¼ 0.014, respectively). More patients were
also determined to have a moderate clinical effect from ingestion
in the 2020 cohort (p¼ 0.0019). Interestingly, however, despite
no difference in those with a severe effect, more deaths were
reported in 2019 than 2020 (N¼ 8 versus 1; p¼ 0.016).
Conclusions: Frequency of adolescent diphenhydramine cases
did not increase significantly following the TikTokTM Benadryl
challenge. However, cases were more likely to be followed by
poison centers and deemed moderate in severity, with more
patients requiring benzodiazepine administration compared to
previous years.

arsharpe@wisc.edu

284. Hemolysis from subcutaneous
deoxycholic acid injections

Abigail Sharpea,b, Mary O’Keefea,b, Ryan Feldmana,b

and Jillian Theobalda,c

aWisconsin Poison Control Center; bFroedtert & the Medical
College of Wisconsin; cThe Medical College of Wisconsin

Background: Deoxycholic acid (DCA) is an endogenous bile acid
that emulsifies fat within the lower gastrointestinal tract to
improve intestinal absorption. This emulsification property allows
DCA to dissolve adipocyte cell membranes. While currently only
FDA-approved for the reduction of submental fat, DCA has been
evaluated for reduction of fat in other areas. This formulation
contains DCA 10mg/mL with benzyl alcohol preservative, in 2mL
vials. DCA can also be obtained by interested individuals from
unregulated sources to aid in targeted adipose tissue loss.
Unsupervised use of unregulated DCA possesses significant
health risks due to potential contamination of the product,
inappropriate dosing, and inappropriate use. We describe a case
of hemolysis following excessive subcutaneous injections of DCA
into the abdominal tissue, in a patient using unregulated DCA.
Case report: A 28-year-old male presented to the emergency
department with gross hematuria, tinnitus, and abdominal pain.
He reported purchasing DCA and benzyl alcohol online, mixing
10 grams in 500mL, and injecting the mixture subcutaneously
into his abdomen to induce lipolysis. The night prior the patient
reported injecting 50mL of the mixture, five times more than he
was previously administering, in five different areas of the abdo-
men. Thirty minutes later he developed maroon-colored urine.
Physical exam revealed indurated abdominal tissue, with palp-
able hematomas and tenderness. Urinalysis showed proteinuria
(protein 100mg/dL), with a large amount of blood but no red
blood cells detected. Total bilirubin was elevated at 1.5mg/dL,
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alanine aminotransferase was 36 units/L and aspartate amino-
transferase was 55 units/L. Lactate dehydrogenase (LDH) was ele-
vated at 656 units/L and haptoglobin was undetectable(<8mg/
dL). The patient was admitted and hematology was consulted. A
peripheral blood smear was normal and direct antiglobulin test-
ing was negative for antibodies against red blood cells. Initial
hemoglobin and hematocrit were 16.7 g/dL and 45.3%, and
remained stable throughout hospitalization. The patient was dis-
charged after two days without complication and instructed to
cease further injections of the DCA product.
Discussion: The safety of DCA injections has previously been
studied and supported in multiple Phase III trials, case reports
and case series. Reports following FDA approval also reinforced
the relative safety of these injections when managed by a med-
ical professional. Typical maximum dosing for the FDA-approved
indication of submental fullness is a total of 10mL. Adverse
events include mild to moderate injection site reactions, includ-
ing pain, swelling, numbness, bruising and induration, dysphagia,
and marginal mandibular nerve paresis. However, unsupervised
use of non-FDA approved formulations of DCA come with add-
itional unknown risks to patients. Benzyl alcohol, typically associ-
ated with neurologic effects with intrathecal administration, has
also been implicated in case reports and laboratory studies of
hemolysis and may have contributed to this case. Our patient
presented with hemolysis from self-injection of a 5-fold overdose
of DCA.
Conclusion: Unsupervised use of unregulated DCA for aesthetic
benefit can lead to hemolysis after subcutaneous injection when
used without medical supervision. Providers should be aware of
the potential for medically unsupervised use of DCA and the
potential risks associated with it.

arsharpe@wisc.edu

285. Methanol in hand sanitizers: a
poison center pediatric nightmare

Ted Gray, Jon Cole and Samantha Lee

Minnesota Poison Control System

Background: In July 2020 the U.S. Food and Drug Administration
(FDA) discovered serious safety concerns with numerous hand
sanitizers contaminated with methanol. Methanol is a toxic alco-
hol that is not an accepted ingredient in hand sanitizers as it may
cause acidosis, blindness, and death when ingested. As little as
one teaspoonful of methanol 70% in a small toddler could cause
serious harm. This posed a difficult dilemma for many poison cen-
ters when it came to triaging inadvertent pediatric ingestions,
especially in light of an increase in exposure calls due to COVID-
19 and a growing list of methanol-contaminated hand sanitizer
products. For these reasons, a regional poison center (PC) began
referring children sent to emergency department (ED) for any
hand sanitizer exposure with an ingestion greater than a taste or
unwitnessed ingestion unless product safety information was
obtained from the hand sanitizer manufacturer or the product
was purchased prior to the COVID pandemic. The FDA list of
unsafe hand sanitizers was also utilized.
Methods: This is a retrospective evaluation of hand sanitizer
ingestions in pediatric patients <6 years old reported to a
regional PC from January 1 2020 to March 1 2021. We performed
a search of unintentional ingestions using the AAPCC generic
codes for hand sanitizers (200613, 200614, 200615, 200616). We
reviewed the management sites of these cases (managed on site
or already in/enroute or referred to health care facility HCF). We
compared the level of HCF care (treated/evaluated and released
from the emergency department, admitted to non-critical floor
or critical care unit, refused referral, or lost to follow-up) and the

medical outcomes of these patients. Cases from 2018 and 2019
were reviewed as a pre-COVID comparison.
Results: There were 634 cases identified in 2020-2021 (COVID
years); of these cases, 12.5% were referred in to the healthcare
facilities (HCF) by the PC in comparison to 0.8% in 2018-2019. Of
those 109 cases managed in HCF during COVID, 65% were eval-
uated/treated and released from the emergency department
(ED), 18% admitted to noncritical care, 0.9% admitted to critical
care, and 15.6% were lost to follow up; in comparison to 2018-
2019, only 21 cases were managed in HCF and were all treated
and released from the ED. No serious outcomes were observed
in the patients managed in HCF .
Conclusion: There was a substantial increase in the number of
pediatric hand sanitizer exposures managed in a HCF during the
COVID-19 pandemic years. Despite the increase in exposure calls,
no serious outcomes were observed. Poison centers should con-
tinue to be vigilant in the management of pediatric hand sani-
tizer ingestion and utilize resources such as the FDA unsafe list
of hand sanitizers or reach out to manufacturers for product
safety information.

samantha.lee@hcmed.org

286. Equine pergolide exposure in
toddler resulting in hospitalization

Rachel Brandt, Chris Sweat, Samantha Lee, Bradley
Carlson, Rebecca Lange and Jon Cole

Minnesota Poison Control System

Background: Pergolide is a synthetic ergoline dopamine agonist
used in equine veterinary medicine to treat pituitary pars inter-
media hyperplasia or equine Cushing’s Syndrome. It is a D2 (and
D1) agonist with actions similar to bromocriptine for use as an
antiparkinson agent. Pergolide was withdrawn from human use
in 2007 by the FDA due to risk of serious valvular heart disease,
but remains available in the veterinary market. We present a
case of pediatric exposure to pergolide.
Case report: A previously healthy 3-year-old girl presented to
the emergency department with acute delirium, mydriasis, tachy-
cardia, diaphoresis and episodes of emesis after playing outdoors
behind her residence near a horse stable. No witnessed inges-
tions were known at that time. The child was admitted to the
hospital overnight for observation, gradually clearing her symp-
toms over approximately 12hours after presentation. On the fol-
lowing day the patient’s mother was informed by one of their
horse boarders that an 8mg tablet of PrascendVR (pergolide,
available from Boehringer Ingelheim for equine use) was lost
near the stable where the child was playing on the day she
became ill .
Discussion: Toddler ingestion of veterinary products continues
to occur on occasion in the United States. We were unable to
locate any previous reports of pediatric overdose or toxicity from
pergolide in the literature. Poisoning in humans has caused GI
disturbances, hypotension, dyskinesia, diaphoresis, somnolence,
and agitation; and in adults doses from 7 to 60mg have caused
palpitations, hypotension, ventricular extrasystoles and agitation.
Thus a single veterinary 8mg tablet represents a significant risk
to a child if not kept out of their reach. The child’s symptoms
cleared much sooner than perglolide’s half-life of 27hours might
suggest.
Conclusion: Pergolide toxicity should be part of the differential
when a child presents with altered mental status, diaphoresis
and GI disturbance and may have been near where horses are
kept. A single equine tablet represents a significant risk to chil-
dren in the case of an exploratory ingestion.
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287. Implementation and evaluation
of Project ECHO# for Specialists in
Poison Information (SPIs)

Suzanne Doyona, Jeanna Marraffab and Kathy Harta

aUConn Health; bUpstate New York Poison Center

Background: It is established that adult learners learn differently:
they understand why something is important; have the freedom
to learn their own way, on their own time; learn via experiencing;
and learn best when the environment is positive and encourag-
ing. Project ECHO# is suitable for adult learners across all med-
ical disciplines. The ECHO# model uses a virtual meeting
platform (e.g. ZoomVR ) to facilitate case-based discussions (experi-
ential learning) among participants. It focuses on the needs of
the learners and provides an opportunity for collaborative shared
decision-making via an “All teach, all learn” approach. To our
knowledge, Project ECHO# has not been utilized for Specialists
in Poison Information (SPI) education. This pilot study aimed to
look at the feasibility of implementing Project ECHO# among a
group of SPIs from different poison centers and evaluate the
impact on self-reported clinical knowledge and perceived self-
efficacy in managing acutely poisoned patients.
Methods: Four poison centers participated in this project (CT,
MA/RI, Northern NE (Maine), Upstate NY). SPIs were encouraged
to attend via repeat emails and flyers. The ECHO# sessions
occurred monthly starting January 2021. Each session included a
short (15-20minute) didactic presentation followed by a 75-
minute case-based discussion. A 13-question anonymous survey
was sent to all 68 participating SPIs after five ECHO# sessions.
Results: A total of five monthly ECHO# occurred with a total of
115 attendees (average 23 attendees per session). Each session
was 1.5 hours. SPIs progressively increased their active participa-
tion over time.
Twelve SPIs completed the survey: 83.33% of respondents agreed
or strongly agreed that participation in ECHOVR aided in the
development of clinical knowledge in assessing poisoned
patients; 100% of respondents agreed or strongly agreed that
they have acquired new knowledge because of Project ECHOVR ;
83% of respondents agreed or strongly agreed that collaboration
with SPIs from other poison centers was beneficial to their
practice.
Conclusion: This is the first successful implementation of Project
ECHO# for SPIs. In all, the majority of SPIs who participated felt
they gained new knowledge and increased self-efficacy. The
Project ECHO# model complements other more traditional lec-
ture-based teaching models; it offers yet another effective way to
learn and provides a forum in which SPIs can meet and collabor-
ate with their peers from other poison centers.

sdoyonmd@gmail.com

288. Massive aripiprazole overdose in
a toddler

Nicholus Warstadta, Emma Furlanoa, Sanjay Mohana,
Eric Gibbsb, Jennifer Shenkerb, Mary Ann Howlandc,
William Chianga and Silas Smitha

aRonald O. Perelman Department of Emergency Medicine, NYU
Grossman School of Medicine; bDepartment of Pediatrics, NYU

Grossman School of Medicine; cSt. John’s University, College of
Pharmacy & Health Professions

Background: Aripiprazole is an atypical antipsychotic with
unique receptor binding properties that, when taken in thera-
peutic doses, has a favorable safety profile compared to other
antipsychotics. Extrapyramidal symptoms and QT prolongation
are rarely observed in therapeutic use. In pediatric overdose, pro-
longed lethargy is commonly described, as well as occasional
extrapyramidal symptoms. Cardiovascular effects in pediatric
patients appear to be rare, without reported arrhythmia or car-
diac death.
Case report: A 21-month-old male presented to the emergency
department with lethargy in the setting of an unwitnessed inges-
tion of 26 aripiprazole 2mg tablets, which were prescribed for
another household member, approximately 6 hours prior to pres-
entation. The patient’s vital signs were: heart rate, 151/min;
blood pressure, 144/92mmHg; respiratory rate, 28/min; rectal
temperature, 36.1�C; room air oxygen saturation, 98%; weight,
12.2 kilograms; venous blood glucose, 147mg/dL. On initial
evaluation, the child was lethargic but arousable to tactile stim-
uli, with decreased bowel sounds. The remainder of the physical
exam was unremarkable, specifically without rigidity, tremor, clo-
nus, spasticity, or urinary retention. Initial laboratory analysis,
including venous blood gas, complete blood count, electrolytes,
hepatic panel, and creatine kinase, were normal. Serum acet-
aminophen, salicylate, and ethanol concentrations were
undetectable. The initial electrocardiogram showed sinus tachy-
cardia, with QRS and QTc (corrected with Rautaharju method)
intervals of 70 and 240ms, respectively. ST depressions were pre-
sent in the anteroseptal leads, although further cardiac workup
with serial cardiac enzymes and echocardiography was unremark-
able. He was admitted to the PICU, where he experienced
approximately 36hours of lethargy, followed by 24-36hours of
irritability associated with upper extremity spasms and tremors,
which resolved without intervention. Hyperreflexia was present
in the bilateral patellar tendons, although no clonus was elicited.
Aripiprazole and dehydro-aripiprazole serum concentrations
measured 46hours after reported time of exposure were
266.5 ng/mL and 138.6 ng/mL, respectively (therapeutic concen-
tration of aripiprazole and metabolite are not well established).
Concurrent medical workup was unremarkable, and the patient
returned to neurologic baseline and was discharged approxi-
mately 72 hours after exposure.
Discussion: Neurologic toxicity, particularly lethargy, has been
reported as a defining feature in case reports of pediatric aripi-
prazole overdose. In this patient, one day of sedation was fol-
lowed by 36hours of tremors, spasms, and hyperreflexia. While
cardiac toxicity, particularly QT prolongation, is a known side
effect of many antipsychotics, our case report, to our knowledge
is the first to describe transient ST segment depressions in a
patient following aripiprazole overdose, though no prior ECG was
available for comparison and the clinical implications remain
uncertain as further cardiac workup was unremarkable.
Conclusion: Pediatric providers should be aware of the potential
for several days of neurologic effects of aripiprazole overdoses in
children. Management of pediatric aripiprazole overdose is sup-
portive. Families with children should be counseled on the
potentially severe effects of unintentional aripiprazole overdose
at the time of prescription to enact safe storage to mitigate the
possibility of unintentional ingestion.

sanjay.mohan@nyumc.org

289. A fatal overdose of colchicine in
an adolescent
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Joshua Trebacha, Phil DiSalvoa, Molly Boydb, Andres
Craneb, Ariel Daubec, Jaclyn McKinstry, Rana Biarya

and Mark Sua

aNew York City Poison Control Center, Department of Health and
Mental Hygiene; bAlbany Medical Center Department of
Emergency Medicine and Medical Toxicology; cNYU Grossman
School of Medicine, Department of Pediatrics, Division of Pediatric
Critical Care, NYU Langone Health

Background: Colchicine is a potent inhibitor of microtubules
that interferes with cellular mitosis and intracellular transport
mechanisms. Management of patients with colchicine overdose
is extremely challenging to clinicians because of colchicine’s nar-
row therapeutic index and lack of an effective antidote. Although
typically prescribed to adults for gout, pericarditis, or COVID-19,
colchicine is occasionally ingested by children in overdose and
results in significant morbidity or mortality. We describe an ado-
lescent who presented to the emergency department following
an acute overdose of colchicine with a persistently detectable
blood colchicine concentrations for at least 7 days following the
ingestion.
Case report: An adolescent with no known significant past med-
ical history presented to the emergency department 24hours
after an intentional overdose of an unknown amount of colchi-
cine. The patient had profound nausea, vomiting, abdominal
pain, and diarrhea. The initial vital signs were: BP, 102/71mm Hg;
HR,121 beats/minute; Respiratory Rate, 14 breaths/minute;
Temperature, 97.9�F (36.6 C), O2 Saturation, 96% (room air).
Laboratory tests drawn at 24 hours post-ingestion (hospital day
1) were notable for a white blood cell (WBC) count of 27,000/
mm3 with negative salicylate and acetaminophen concentrations.
Around 30hours post-ingestion, the patient developed acute
hypoxic respiratory failure, altered mental status, and cardiogenic
shock. He required endotracheal intubation and multiple vaso-
pressors for hemodynamic support. After nasogastric tube place-
ment, 50g of activated charcoal was administered. An
echocardiogram demonstrated global decreased systolic function,
with an ejection fraction of 38%. Around 34hours post-ingestion,
the patient experienced a bradycardic cardiac arrest followed by
return of spontaneous circulation and was initiated on both
extracorporeal membrane oxygenation (ECMO) and continuous
renal replacement therapy (CRRT). The WBC count dropped pro-
gressively to a nadir of 0.6/mm3 on hospital day 8; serum tropo-
nin I rose to a peak of 3.71ng/mL on hospital day 8. Exchange
transfusion was attempted on hospital day 6 but was discontin-
ued after the patient developed hypotension. Despite the above
interventions, the patient died on hospital day 8. The patient’s
blood colchicine concentration on hospital day 1 (�30hours post
ingestion) was 12ng/mL. Subsequent values sent on hospital
days 5 and 7 were 11ng/mL, and 9.5ng/mL, respectively.
Discussion: Colchicine remains one of the most feared drugs in
overdose because of its severe toxicity and lack of an effective
antidote. Despite interventions such as activated charcoal, ECMO,
and exchange transfusion, colchicine remains highly lethal. Other
therapies for colchicine toxicity are virtually nonexistent.
Colchicine-specific antibodies are not commercially available but
represent the only other potential therapy that could limit such
devastating toxicity.
Conclusion: Significant colchicine overdoses are often cata-
strophic and lead to significant morbidity and mortality. Because
of its widespread use to treat various inflammatory disorders, we
believe that pediatric colchicine exposures could increase in fre-
quency. Although rare, pediatric providers should be aware of
the significant risks associated with acute colchicine overdose.

jtrebach@gmail.com

290. Evaluating resources utilized by
poison centers for pediatric
guanfacine exposures

Jennifer Ross and Christopher Holstege

Division of Medical Toxicology, University of Virginia

Background: Guanfacine prescriptions for pediatric attention-def-
icit/hyperactivity disorder have steadily increased, leading to a
rise in accidental guanfacine exposures in the 0-12 year age
group reported to poison centers. Due to a prior lack of FDA
approval for young children, numerous medical resources recom-
mend referring all pediatric guanfacine exposures into the emer-
gency department (ED) for evaluation and monitoring. However,
data reveals that the majority of pediatric exposures have mild
to no adverse effects. Children in this age group are often started
on guanfacine therapy at home without issue. Due to the chang-
ing landscape of pediatric guanfacine use, we sought to evaluate
the resources used by each of the U.S. poison centers and to
determine whether current guanfacine referral guidelines are
consistent.
Methods: Each of the 52 individually-funded U.S. poison centers
were contacted via email, provided a brief description of the pro-
ject, and asked the following questions.
Does your poison center have a center-specific written referral
guideline for pediatric guanfacine exposures?
If you do have one, can you send it by replying to this email and
attach the guidelines?
If you do not have one, what are your specialists in poison infor-
mation (SPIs) utilizing as a source to determine the need for
referral following a pediatric guanfacine exposure (e.g.,
Micromedex, Lexicomp, other)?
Poison centers could reply with more than one answer if their
staff utilized multiple resources. All responses have been kept
anonymous with results reported only in aggregate form. This
project was reviewed by the Institutional Review Board and
determined to be exempt.
Results: Of the 52U.S. poison centers, 37 responded with infor-
mation about their pediatric guanfacine referral guidelines. The
majority (89%) endorsed using either Micromedex or
webPOISONCONTROL. These resources vary in recommendations;
Micromedex refers in all pediatric exposures except for double
doses in children prescribed guanfacine over age 6 years, and
webPOISONCONTROL refers children based on age and dose (in
mg) of guanfacine ingested. Three centers reported using
Lexicomp or the Lange handbook. Twenty-five centers (67%) use
a single resource or guideline. Twelve centers (32%) endorsed
having a center-specific guideline. The guidelines used by centers
do not provide consistent recommendations, and vary from refer-
ring all children exposed into the ED, referring in based on symp-
toms regardless of amount ingested, or referring in based on
amount ingested by weight.
Conclusions: This study confirmed that there is not a unified
approach to the use of referral guidelines for pediatric guanfa-
cine exposures. Additionally, there are a multitude of available
resources for SPIs and toxicologists, often with varying referral
recommendations. This lack of national consensus can create
confusion for poison center staff, including fellows-in-training.
We propose that poison centers develop a national referral
guideline for pediatric guanfacine exposures to assure that a
standard approach is used among all 52 poison centers. Clinical
judgment on behalf of the SPIs and toxicology team is always
important, but a uniform approach to guanfacine exposures can
help reduce variations in recommendations and ultimately
improve communication between poison centers, professionals,
and the public.
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291. Implementation of an outpatient
weaning program for infants with
neonatal opioid withdrawal
syndrome (NOWS)

Tiffany Smitha, A. Min Kangb and C. Luke Petersonb

aBanner - University Medical Center Phoenix; bUniversity of
Arizona College of Medicine - Phoenix

Background: Chronic opioid exposure in mothers during preg-
nancy is increasingly common. Whether due to prescription or
recreational use, it will lead to neonatal opioid withdrawal syn-
drome (NOWS) in the newborn. Based on the severity of symp-
toms in the infant, pharmacologic treatment may be started with
an opioid agonist. Typically, initial treatment occurs in a neonatal
intensive care unit (NICU) and infants are often not discharged
home until one or two days after the agonist is completely
weaned off. This was the practice at our institution in April 2019,
when, in cooperation with our NICU, an outpatient weaning pro-
gram, named "EARLY OWT", was implemented. After stabilization
in the NICU, infants selected to participate were discharged
home with prescriptions to continue liquid morphine and fol-
lowed up in clinic with nurse navigator and physician encoun-
ters. Infants who had completed weans in the NICU were also
referred to the clinic for a follow-up after hospital discharge. We
assess some outcomes of the program as a quality improvement
project.
Methods: Records of infants seen through this program from
inception through April 2021 were analyzed and descriptive sta-
tistics were compiled. NICU time savings were estimated based
on the assumptions typical of the practice in our NICU: wean of
0.02mg every two days to a final dose of 0.02mg/kg and dis-
charge two days after final wean.
Results: Fourteen infants were evaluated for the weaning pro-
gram and ten infants were accepted. Five of the mothers were
on methadone and four were on buprenorphine and each con-
tinued the medication after delivery. The remaining mother used
recreational fentanyl during the pregnancy and the infant was
discharged home with a foster family. An estimated 120 total
NICU days (median ¼8; range 4 – 36 days) were saved in this
program. The median number of clinic visits was 6.5 (range 3 –

28). Morphine weans were also continued to a lower dose than
would otherwise have occurred in the NICU. There were no hos-
pital readmissions or deaths during weans. The most common
non-NOWS issues were oral candidiasis and poor weight gain.
There was one death approximately one month after completion
of a wean, reportedly from Sudden Infant Death Syndrome
(SIDS). Six other infants were seen in the clinic for follow-up,
either after completion of a wean, or after discharge from the
nursery following an initial observation period. One infant from
this latter group was readmitted to the NICU from the clinic for
pharmacologic treatment and is included in the program data.
There was a period of one year without patients while the pro-
gram was paused for CoVID-19.
Conclusions: An outpatient NOWS program was able to facilitate
early NICU discharges for infants being treated with agonist ther-
apy, with consequent savings in NICU days. Participants success-
fully completed morphine weans as outpatients without any
hospital readmissions or deaths. Half of the mothers participated
successfully despite the demands of daily methadone dosing for
themselves.
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292. Unintentional ethylene glycol
ingestions in children

Antonia Nemanicha and Sean Bryanta,b

aToxikon Consortium; bCook County Health

Background: Toxic alcohol poisoning may result in severe acide-
mia, end organ dysfunction, and ultimately death. Pediatric expo-
sures create angst not only in the patient’s caretaker, but also in
the clinician at the bedside and medical toxicology consultants.
Previous work from our regional poison center (RPC) revealed
that most pediatric unintentional methanol exposures are benign
and do not require alcohol dehydrogenase (ADH) blockade or
hemodialysis. The aim of this study was to quantify the fre-
quency and severity of unintentional ethylene glycol (EG) inges-
tions in young children, and to characterize the measures
employed in managing these patients.
Methods: All EG cases in patients less than 6 years of age
reported to our RPC over a 19 year period (January 1, 2002
through December 31, 2020) were retrospectively queried.
Inclusion criteria were unintentional ingestions where EG concen-
trations were obtained. Frequency of treatment with fomepizole,
ethanol, and hemodialysis was searched. Additionally, transfer to
a higher level of care was recorded.
Results: Twenty-nine cases met inclusion criteria. EG concentra-
tions were undetectable in 25 cases (86%). Among the 4 cases
with detectable concentrations (2.5, 9.9, 12, and 14.9mg/dL) no
patient was symptomatic or acidemic. None of these EG concen-
trations warranted treatment with ADH inhibition or hemodialy-
sis. However, as EG concentrations were pending, fomepizole
was administered in 20 cases (one case received 2 total doses)
and ethanol was administered twice (one case also received
fomepizole). Hemodialysis was never utilized. Over half (15) of
the patients were transferred to a higher level of care.
Conclusions: Only 14% of cases in this series had detectable EG
concentrations and none of them required antidotal therapy or
hemodialysis. However, the majority of cases (69%) were treated
with ADH inhibition and over half (52%) were transferred to insti-
tutions with pediatric intensive care units and the ability to per-
form hemodialysis. These measures proved to be unnecessary
during the 19 year period. Unintentional EG ingestions in typical
pediatric patients may warrant nothing more than repeat labs
(electrolytes, pH) over time to ascertain the development or
degree of toxicity.
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293. Pediatric beta-adrenergic
antagonist ingestions reported to the
National Poison Data System,
2000-2020

Christopher Watsona,b, Michael Monuteauxa and
Michele Burnsa

aBoston Children’s Hospital; bBeth Israel Deaconess Medical Center

Background/Objectives: Beta-adrenergic antagonists (BAA) are
commonplace, and small quantities are described as potentially
lethal when ingested by children (“one pill can kill”). We seek to
describe demographics, clinical characteristics, and rate of serious
outcomes amongst pediatric patients with reported BAA
ingestions.
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Methods: Retrospective review of United States patients <20-
years-old with acute single-agent BAA ingestions presenting to a
healthcare facility between January 2000 and February 2020 for
whom a Poison Control Center (PCC) was consulted. Data was
abstracted from the National Poison Data System (NPDS).
Medical outcomes were assessed by the NPDS scale of no effect,
minor effect, moderate effect, major effect, and death. No effect
and minor effect were combined. Per NPDS, minor effects are
“minimally bothersome,” moderate effects suggest need for treat-
ment but are “not life-threatening,” and major effects are “life
threatening or result… in significant residual disability.” All
NPDS fatality narratives were reviewed.
Results: 35,436 cases were identified, of which 10,650 (30.1%)
were <2-years-old and 18,505 (52.2%) were between 2-5-years-
old. Amongst those <6-years-old, 29,089 (99.8%) of ingestions
were unintentional. For patients 13-19-years-old, 2,996 (76.2%) of
ingestions were intentional. 26,391 (74.4%) of patients had no/
mild effects. 6 patients (0.1%)< 2-years-old and 19 patients
(0.1%) 2-5-years-old had major effects. 2,316 (8.8%) of patients
with no/mild effects were admitted to a critical care unit.
Of all cases, 1,460 (4.1%) had hypotension, 4,403 (4.0%) had
bradycardia, 991 (2.8%) had drowsiness/lethargy, and 600 (1.7%)
had vomiting. 119 (0.3%) developed hypoglycemia. 15 (0.3%)
propranolol ingestions experienced seizures and 35 (0.7%) experi-
enced cardiac conduction disturbances. Regarding sotalol inges-
tions, 8 (2.3%) experienced conduction disturbances.
Amongst all patients, 12,499 (35.3%) received activated charcoal
and 364 (1.0%) underwent lavage. 3,839 (10.8%) received intra-
venous fluids, 362 (1.0%) received glucagon, 69 (0.2%) received
vasopressors, and 40 (0.1%) received high-dose insulin. Eight
underwent CPR.
There were four fatalities, all of whom were intentional inges-
tions in patients >10-years-old, and all four sustained cardiac
arrest in the pre-hospital setting. Four received vasopressors,
three glucagon, two high-dose insulin, and two lipid emulsion
therapy. Two deaths were attributed to propranolol, and two to
b1-selective agents.
Conclusions: Reported BAA ingestions in this multi-year national
pediatric population caused infrequent toxicity, and no fatalities
resulted from an unintentional ingestion. Despite canonical
teaching, the frequency of true hypoglycemia was low in this
population. Propranolol is known to prolong the QRS interval
and induce seizures, however this occurred infrequently.
Furthermore, while sotalol prolongs the QTc interval, that was
also an uncommon event. Therapeutics beyond decontamination
and intravenous fluids were rarely required. 8.8% of patients
were admitted to a critical care unit despite having no or mild
effects, which suggests an opportunity for cost savings if children
with unintentional ingestions can instead be observed in an
emergency department or general pediatric floor. Future investi-
gation is warranted into the risk of clinically-significant illness fol-
lowing reported pediatric BAA ingestion.
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294. Toxicity from accidental
consumption of delta-8-
tetrahydrocannabinol gummies in two
pediatric patients

Harmony Yourish, Andrew Micciche, Rachael
Westover, Matthew Scanlon, Carin Malley and
Michael Lynch

University of Pittsburgh Medical Center, Division of Medical
Toxicology

Background: Delta-8-tetrahydrocannabinol (D8-THC) is a psycho-
active isomer of Delta-9-tetrahydrocannabinol (D9-THC), which is
commonly referred to as THC. Both compounds are agonists at
cannabinoid receptors and have physiologic and psychotropic
effects, with D8-THC recognized as being less potent. The
molecular structures differ on the location of a double bond.
Substances that contain less than 0.3% D9-THC and are derived
from hemp are legal under federal law, with D8-THC currently
falling under that designation.
Case series: A three-year old male and a five-year old female,
both previously healthy siblings from the same household, pre-
sented to the emergency department with parents for evaluation
of altered mental status approximately twelve hours after pre-
sumed large D8-THC ingestions. The parents, who legally pur-
chased two bags of D8-THC gummies (each bag containing
450mg of D8-THC in total), discovered both previously unopened
bags to be empty. Upon presentation to the emergency depart-
ment, both children were brought to resuscitation bays as they
were noted to be stuporous. Physical examination of both chil-
dren revealed them to be minimally reactive to vigorous physical
stimuli with sluggishly reactive and mydriatic pupils. The 5-year
old patient was moderately bradypneic at times. Laboratory tests
including a CBC, CMP, venous blood gas, ethanol level, salicylate
level, and acetaminophen level were all unrevealing. Basic urine
drug screens were positive for THC only. Comprehensive urine
drug screens were positive for THC and caffeine metabolites.
Naloxone was initially administered to both children without
appreciable response.
Both patients were admitted to the pediatric intensive care unit
for monitoring. The 5-year old female required high-flow nasal
canula for a total of 14hours after admission for persistent bra-
dypnea and hypoxia. The mental status of both patients grad-
ually improved and they were discharged uneventfully on
hospital day 3 following social work and child advocacy
clearance.
Discussion: Unintentional THC poisonings in pediatric patients
are dangerous and potentially life threatening. D8-THC-containing
products are widely available over the counter in many states
and are not currently considered illegal under federal law based
on provisions established in the Agricultural Improvement Act of
2018. Additionally, the rates of unintentional cannabis ingestion
in children have increased in states where medical and recre-
ational cannabis are now legal. These products often do not
have child-proof packaging and are attractive to minors given
the colorful appearance of both the packaging and candies
themselves.
Conclusion: We present two cases of accidental D8-THC gummy
consumption in pediatric patients leading to prolonged toxic
encephalopathy requiring ICU admission. One patient developed
respiratory depression and required supplemental oxygen. Due
to a current lack of federal regulation, D8-THC products are read-
ily available online and over-the-counter and may constitute a
growing number of exploratory pediatric ingestions.
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295. One lick could kill? Symptomatic
tetrahydrozoline exposure after child
licks eye-drop container
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Background: Tetrahydrozoline is an alpha-2 receptor and imida-
zoline receptor I-1 agonist that is frequently found in redness-
reducing eye drops. Consumption of tetrahydrozoline-containing
products can cause bradycardia, hypotension, and sedation.
Case report: A healthy 11-month-old female presented to the
emergency department for evaluation of altered mental status.
Approximately 30minutes prior to onset of symptoms, the
patient licked the exterior of an expired VisineVR tears bottle but
did not remove the cap. Her mother immediately retrieved the
bottle but noticed that while the cap was intact, there was crys-
talized material around it. Over the next hour, the patient
became increasingly somnolent and was difficult to arouse,
which prompted the family to give her a dose of acetaminophen
and seek medical attention. Workup, including basic urine drug
screen, blood counts, metabolic panel, and COVID-19 and influ-
enza testing, was unrevealing. Patient was initiated on empiric
meningitis treatment and transferred to a tertiary care pediatric
hospital.
On arrival, the patient’s vital signs were as follows: heart rate 104
bpm, blood pressure 112/ 66mmHg, and rectal temperature
36.0C. She was found to be lethargic but arousable to tactile
stimuli, though she would rapidly fall back to sleep after 5-
10 seconds. Rapid MRI of the brain was negative, and abdominal
ultrasound was negative for intussusception. Comprehensive
urine drug screen was sent for liquid chromatography time of
flight mass spectroscopy (LC-qTOF) analysis. The patient was
admitted to the observation unit overnight with toxicology and
neurology consultations.
The patient’s mental status returned to her baseline by the fol-
lowing morning. Her LC-qTOF urine drug screen was positive for
acetaminophen and tetrahydrozoline.
Discussion: This case report demonstrates the known effects of
tetrahydrozoline ingestion in the pediatric population but also
provides unique insight into an uncommon form of exposure.
Expired liquid medications are more unstable than their solid
counterparts, especially eye drops, because of the solvents
required for their formulation. Additionally, eye drops contain
preservatives to prevent bacterial growth. Over time, these
liquids can evaporate and leave behind a crystalized substance; it
is possible this concentrated solid contains increased amounts of
the active ingredient. In this case, the crystals likely contained a
significant quantity of tetrahydrozoline, which is known to pre-
cipitate toxicity in children. Alpha-2 and imidazole agonist inges-
tion is cause for immediate referral in the pediatric population
due to rapid onset of bradycardia, bradypnea, hypotension, and
somnolence. Therefore, prompt recognition and referral after
these exposures are paramount, as systemic toxicity may ensue.
Conclusion: Crystalized liquid medications, including tetrahydro-
zoline eye-drops, can cause toxicity if ingested, especially in the
pediatric population.

malleyck@upmc.edu

296. All set without Chemet
VR
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challenge of treating a pediatric
exposure to lead paint during a
shortage of succimer
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Neavyna,b and Karen Simonea,b

aMaine Medical Center; bNorthern New England Poison Center

Background: Ingestion of lead particulates from older housing
remains a common source of lead exposure in the United States.
Oral DMSA (succimer) is a first-line therapy for patients requiring

chelation due to its efficacy and safety profile. As a result of a
recent nationwide supply shortage of succimer, difficult clinical
decisions are now being made regarding how to allocate this
scarce resource. This report emphasizes the importance of bowel
decontamination and rapid serial blood lead levels prior to con-
sidering chelator agents.
Case report: A 30-month-old female was admitted to the hos-
pital for a blood lead level (BLL) of 57mcg/dL. The patient’s BLL
was 21mcg/dL 3 months prior and lead paint from her family’s
new residence was the likely source of exposure. The family
acquired safe housing with the help of the state lead program
during the admission. The patient’s mother reported the patient
had increasing fatigue for 2-3 weeks prior to presentation and
poor appetite for the previous 9 months. On hospital presenta-
tion, the patient appeared asymptomatic with no neurologic or
gastrointestinal symptoms. Her lab workup was notable for iron
deficiency anemia. An abdominal x-ray showed radio-opaque
particles in her abdomen, and whole bowel irrigation (WBI) was
performed with polyethylene glycol for 24hours. Repeat imaging
showed no residual radio-opaque particles, and the patient was
discharged to a safe living environment with iron supplementa-
tion. Due to oral succimer shortage, chelation was held while the
team evaluated several other pediatric lead exposure cases and
determined the most appropriate allocation of this rare resource
to the region. The patient remained removed from the source of
exposure and BLL measurement was performed within one week
from admission and again at day #14 and two months post-WBI.
BLLs resulted at 40mcg/dL, 38mcg/dL, and 32mcg/dL, respect-
ively. The patient remains in good health and no further treat-
ment was required except for iron supplementation.
Discussion: Treatment recommendations for asymptomatic chil-
dren with BLLs 45mcg/dL to 69mcg/dL include consideration for
chelation with succimer. This case presented a challenge due to
lack of adequate succimer supply while assessing multiple poten-
tial candidates for chelation at one time. Alternative chelators
that could have been considered include calcium disodium
EDTA, d-penicillamine, and DMPS, which are all less ideal due to
administration concerns, side effect profile, cost, and availability.
In this instance, the patient trended below the threshold for che-
lation within one week of WBI and a positive outcome was
achieved without the use of succimer.
Conclusion: This case highlights the importance of WBI and
exposure source control as the primary treatment for elevated
lead levels. The extenuating circumstances that led to the lack of
chelation in this case suggests that it may be time for clinicians
to re-evaluate the practice of inpatient chelation of elevated BLLs
in patients without encephalopathy. We should practice respon-
sible prescribing of orphan drugs that are at risk of severe short-
age, as well as address the historical trend of constantly being
without appropriate supply of these scarce resources.

CWilkosz@mmc.org

297. Weaken me softly:
hypermagnesemia from chewable
saline laxatives due to exploratory
ingestion in a child

Hsiao-Ting Regelman, Nathan Kunzler, Ryan Fuchs
and Jon Cole

Minnesota Poison Control System

Background: Magnesium hydroxide is commonly found in over-
the-counter preparations for relief of gastrointestinal symptoms.
It has a relatively low oral bioavailability, and should not cause
hypermagnesemia from therapeutic use. However, risk of
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hypermagnesemia remains high when large amounts are con-
sumed, especially from exploratory pediatric ingestions of formu-
lations that are flavored and made easy for ingestion. We report
a case of symptomatic hypermagnesemia in a pediatric patient
after he consumed DulcolaxVR SoftChew, which contains 1,200mg
magnesium hydroxide per chew, and is labeled for use in 4 years
and older.
Case report: A mother of a 4-year-old boy weighing 18 kg called
to the Poison Center because he ate 20 DulcolaxVR SoftChew
some time prior to the call. He had at least 2 episodes of loose
stools, and 3 episodes of emesis. He seemed lethargic and said,
“Mommy, this is not my house.” The child was referred to a local
emergency department for further assessment. Initial vitals
showed a heart rate of 105 beats/min, blood pressure of 92/
58mmHg, 22 respirations per minute, and normal saturation on
room air. Initial serum magnesium level was 4.2mg/dL, pCO2 of
42 on venous blood gas, and serum creatinine of 0.5mg/dL. The
evaluating team reported he was more alert, but had mild hypo-
reflexia on exam. With this information, the Poison Center recom-
mended intravenous calcium administration and following serial
serum magnesium and venous blood gas. He received 60mg/kg
IV calcium gluconate and was transferred to a tertiary pediatric
center. Repeat serum magnesium level was 3.6mg/dL before
transfer.
On admission to the pediatric hospital, he remained alert and
hemodynamically stable despite persistent diarrhea and mild
hyporeflexia (1 of 4 patellar reflexes bilaterally). Serum magne-
sium was 3.2mg/dL at that time; serial pCO2 measurements
were within normal limits. Electrocardiograms never showed car-
diac dysrhythmias and lowest serum bicarbonate was 23mmol/L.
No additional doses of calcium gluconate were given. About
24hours after, serum magnesium level was 2.3mg/dL. Diarrhea
and hyporeflexia resolved, and the child was subsequently
discharged.
Discussion: It is estimated that 61mg/kg of elemental magne-
sium can raise the serum magnesium level by 0.5 mEq/L.
Therefore, the 24gm of magnesium hydroxide consumed in our
case, which is equivalent of 577mg/kg of elemental magnesium,
can potentially raise serum magnesium level by 4.7 mEq/L.
Hypermagnesemia can mimic calcium blockade, leading to
muscle weakness, manifesting hyporeflexia and respiratory
depression from a hypokinetic diaphragm. The main treatment
modality is intravenous calcium administration, but exact dosing
regimen, especially in the pediatric population, is unclear. Our
case received 60mg/kg of calcium gluconate 10%, which is indi-
cated to treat hemodynamic instability of calcium channel
blocker toxicity, and had successful resolution of hyporeflexia.
Conclusion: Symptomatic hypermagnesemia may occur from
exploratory ingestions of chewable saline laxatives. Pleasantly fla-
vored preparations may facilitate larger exposures in children.
Consequently, such preparations should be stored safely out of
the reach of children. Symptomatic hypermagnesemia in this
case was managed successfully with a single dose of intravenous
calcium gluconate.

hsiao-ting.regelman@hcmed.org

298. Can single dose pediatric
ingestions of sulfonylureas be
managed at home?

Ruby Hoang, Courtney Temple and Shana Kusin

Oregon Health and Science University

Background: Sulfonylureas are a class of oral anti-glycemic medi-
cations that act as insulin secretagogues by stimulating insulin
release from pancreatic beta cells. These medications have been

worrisome for delayed and prolonged hypoglycemia in acciden-
tal pediatric ingestions. While published guidelines often recom-
mend a 24-hour hospital observation period, the Oregon Poison
Center has historically managed select patients at home to
reduce resource utilization. The objective of this study is to
describe management and outcomes of home-managed pediatric
sulfonylurea exposures and to determine characteristics of certain
ingestions that may be appropriate for home monitoring.
Methods: This is a retrospective chart review of pediatric (�5
years) sulfonylurea ingestions reported to a single poison center
over a 19-year period (2002 – 2020). 493 individual cases were
reviewed for age, quantity of ingestion, witnessed or unwit-
nessed ingestions, disposition, hypoglycemia (<60mg/dL), and
severe events including seizures or coma. Cases where all missing
pills were found or where another agent was identified were
excluded.
Results: 477 cases met inclusion criteria. The majority of inges-
tions occurred in children age 13-24 months (326, 68%).136
(29%) cases were initially managed at home. Of these, 105
(77.2%) were ingestions of �1 tablet, with 61 (45%) being wit-
nessed and 44 (42%) unwitnessed. In unwitnessed ingestions,
pills were either missing with a suspected ingestion, or the
ingested pill could not be definitively identified. The remaining
ingestions had an unknown quantity or were �1 tablet.
Additional characteristics determining appropriateness of home
monitoring included parental comfort with monitoring for hypo-
glycemia, proximity to a health care facility (HCF), access to a
glucometer for blood glucose monitoring, and SPI gestalt. 125
(92%) of these cases were successfully monitored at home, with
11 (8%) ultimately referred to a HCF. Factors determining need
for referral included: development of signs concerning for hypo-
glycemia (child became symptomatic with lethargy, shakiness or
diaphoresis), hypoglycemia measured on glucometer (<60mg/
dL), large fluctuations in glucose levels after meals, or parental
concern for adequate home monitoring. Of those referred, 4% (5)
developed uncomplicated asymptomatic hypoglycemia, with two
requiring octreotide. None experienced serious adverse events,
seizures, or coma.
Conclusions: In this retrospective, single poison center chart
review, we report 136 cases of pediatric sulfonylurea ingestions
with initial home monitoring, the majority of which were success-
fully monitored at home without any reported adverse events.
11 cases “failed home monitoring,” as defined by referral to a
healthcare facility; of these, 5 developed hypoglycemia, and
none experienced serious adverse events. Our findings suggest
that it may be possible to monitor select pediatric sulfonylurea
ingestions at home with low risk. Limitations of the study include
its retrospective nature and the lack of pre-defined criteria or a
specific protocol for recommending at-home monitoring. Future
prospective studies might define characteristics predictive of suc-
cess with managing some of these patients at home, leading to
decreased HCF utilization and costs.

rub.hoa@gmail.com

299. So you think you know what
happened? Using ICD codes to
evaluate pediatric emergency
department opioid encounters: are
they accurate?

Jennifer Plumba, Nicholas Weaverb, J. Samuel
Plumbc, Corey Davisd, Erin Frattoa and Michael D.
Johnsona
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Background: Over 80,000 Americans lost their lives to an over-
dose in 2020. Most of these deaths, which have increased by
more than 400% since 2000, are opioid-related. Numerous nonfa-
tal opioid exposures and events occur annually, causing high lev-
els of morbidity as well as billions of dollars in health care
expenditures and other costs. Effective tracking and evaluation of
opioid overdose morbidity and mortality is necessary for identifi-
cation of trends, education needs, and appropriate interventions.
Use of International Classification of Disease (ICD) diagnosis
codes for analysis of overdose events has been shown to be
fairly specific but insensitive in general Emergency Department
(ED) settings. The positive predictive value of ICD codes has not
been well evaluated in a pediatric population nor has there been
comparison between ICD-9 and ICD-10 codes in this population.
Objective: To evaluate the positive predictive value of ED diag-
nosis codes in correctly identifying opioid overdoses and related
events in a pediatric population
Methods: A retrospective chart review of patients 0-18 years
seen in 16 EDs across one regional healthcare system from 2014
through 2020. Patients were initially identified by ICD-9 and ICD-
10 discharge codes (codes for opioid use, opioid abuse, opioid
dependence, opioid withdrawal, poisoning by opioid, adverse
effect of opioids) and then followed by manual chart review.
ICD-9 and ICD-10 codes were compared for relative accuracy
as well.
Results: 1198 patients were identified by an ICD code indicating
opioid overdose or exposure, opioid dependence, opioid with-
drawal, and/or for opioid detoxification/treatment needs. Of
these, manual chart review determined that 407 (34%) did not
have a clinical presentation consistent with the coded event.
ICD-9 codes were more effective at identifying opioid events in
the younger population (0-5 yrs), and were more accurate than
the newer ICD-10 codes (76.7% v. 62% accurate, z¼ 4.7635,
p<.0001). Image 1 shows the number of cases broken down by
age and by opioid exposure identified after chart review. Image
2 compares ICD-9 and ICD-10 code results.
Conclusions: Accurately identifying patients who have experi-
enced an opioid overdose or opioid related event is crucial in
monitoring the impact of the current opioid crisis on the pediat-
ric population. This review of one health system found large dis-
crepancies between ICD codes indicated in discharge data and
actual overdose events identified by independent chart review.
There is less accuracy since the introduction of ICD-10 codes
near 2016. Utilizing only ICD codes to quantify opioid exposures
and events has unexpectedly low positive predictive value. Given
the necessity of accurate information to track and appropriately
respond to this continuing crisis, changes in coding practices
and in diagnosis code clarity are urgently needed.

Jennifer.Plumb@hsc.utah.edu

300. The young in the midst of the
opioid crisis: 2014-2020 pediatric
opioid events in the emergency
departments of one regional
healthcare system

Jennifer Plumba, J. Samuel Plumbb, Corey Davisc,
Nicholas Weaverd, Jacob Zimmerlia, Erin Frattoa and
Michael D. Johnsona

aUniversity of Utah Department of Pediatrics; bUtah Naloxone;
cNetwork for Public Health Law; dPrimary Children’s Hospital

Background: Overdose is the leading cause of injury death in
the United States, and this state has been as high as 4th nation-
ally for overdose deaths. Toxicologic ingestions are common in
children and opioids are among the most dangerous ingestions.
Recent national data showed that pediatric hospitalizations for
opioid poisonings nearly doubled from 1997-2012, and pediatric
ICU admissions for opioid exposures increased 47% between
2012-2015.
Objective: To describe the characteristics of children seen for
opioid-related events or conditions in the Emergency
Departments(EDs) of a large regional U.S. healthcare system.
Methods: We systematically collected demographic and clinical
data from the electronic medical records of patients 0-18yrs seen
in any of the 16 EDs in one healthcare system using ICD9/ICD10
coding for opioid poisoning, opioid abuse, opioid withdrawal, or
opioid dependence from 2014-2020. This healthcare system
accounts for approximately 55% of the ED care in this state.
Results: 1198 patients were identified by ICD codes and
66%(791) of those were confirmed by chart review as experienc-
ing an opioid-related event. The age distribution is bimodal, 33%
0-5yrs and 62% 13-18yrs (Image 1). 55% were female. 92% of
exposures occurred in the home (immediate or extended family)
and only 0.4% occurred in school settings (two exposures seen
at one school in a singular event where no naloxone was
required). Events were concentrated in the state’s urban and sub-
urban population center(Image 2). For medication exposures,
over 80% of substances were not the patient’s: 74%family,
19%self, 5%friend, 1%pet. The substance breakdown is presented
in Table1. In 36%, the exposure was a self-harm attempt.
Naloxone was administered en-route to or while in the ED in
27%. 30% were admitted for behavioral health treatment and
52% were hospitalized for medical stabilization. 21% of those
admitted to a medical service required ICU-level care. There were
2 fatalities (16,18yrs). 130(16%) patients presented requesting
detoxification, recovery treatment, and/or with opiate withdrawal
symptoms. All of these were 14-18yrs and 60% were discharged
from the ED with placement in a detox, treatment setting, or
with an outpatient referral. This is an improvement from 2014-
2016 data (38%). Notably, only 4 (3%) were started on buprenor-
phine in the ED.
Conclusions: Children with opioid related ED visits in this single
large regional healthcare system had a bimodal age distribution,
mostly ingested medications belonging to family members,
ingestions occurred largely in the home, and 52% were admitted
for further medical or behavioral health care. These results sup-
port redirecting anticipatory guidance to include screening for
opioids in the home, education on the risks of opioid exposure
in children, and access to naloxone rescue kits in homes with
opioids and children present. Increased access to detox and/or
recovery services and to ED access to buprenorphine (medication
assisted treatment) for adolescents are also needed. Initiation of
buprenorphine in ED settings is becoming standard in many ED
settings, this pattern is not being seen with pediatric patients in
this geography. Further evaluation of how current overdose pre-
vention and treatment access strategies can target those at risk
is necessary, with attention paid to the pediatric population.

Jennifer.Plumb@hsc.utah.edu
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301. Caustic ingestions: acidic vs.
basic ingestions

Michael Levinea, Caroline Thomasb, Evan Schwarzc,
Neta Cohend, Dazhe Caoe, Sameer Pathanf, Ari Filipc,
Yaron Finkelsteind and Stephen Thomasg,h

aUniversity of California, Los Angeles; bSouthbank International
School; cWashington University School of Medicine; dThe Hospital
for Sick Children; eUT Southwestern; fHamad General Hospital;
gBarts & The London School of Medicine, Queen Mary University
of London; hHamad General Hospital; Weill Cornell Medical
College in Qatar

Background: Caustic agents are commonly encountered in clin-
ical practice. In theory, alkali agents can cause more severe depth
of injury because of their ability to cause liquefactive necrosis, in
contrast to the coagulative necrosis in acidic ingestions. Despite
some data that asymptomatic exploratory ingestions in children
with alkali agents can be safely managed with observation alone,
there is some debate if that is an adequate approach for acidic
ingestions. This study sought to determine if acids and bases
pose similar risk with regards to developing symptoms or severe
ingestion
Methods: This retrospective, multicenter study evaluated caustic
ingestions occurring between 1 January 2014 through 31
December, 2020 at 9 locations in three countries. Subjects were
identified via search of ICD 9 and ICD 10 diagnosis. Symptoms
were defined as the presence of pain, dysphonia, drooling, or
need for intubation (other than for an EGD). Patients were con-
sidered to have non-significant injuries if an esophagogastroduo-
denoscopy (EGD) was performed and grade 0, I, or IIa lesion was
present, or if follow-up information is noted at least 30 days after
the initial injury and the patient had no surgical interventions at
that time. Subjects were excluded if there was a mix of caustic
ingestions (acid and a base ingested), or if the agent was
unknown.
Results: A total of 197 subjects were identified who met inclu-
sion criteria, with a median (IQR) age of 17 (3-30) years.
Ingestions of acidic substances were less common than inges-
tions of basic substances (14.7% vs. 85.3%). Symptoms were pre-
sent in 97 (51.3%) of cases. One month follow up data or EGD
was available for the majority (80.2%) of subjects. Among acidic
ingestions, 20/27 (74.1%) had symptoms, compared with 77/162
(47.5%) of basic ingestions; compared with bases, acids were
1.56 times more likely to produce symptoms (95% CI 1.2-2.1).
Significant injury was noted in 6/132 (4.55%) of basic ingestions,
and 2/26 (7.7%) of acidic ingestions; p¼ 0.6. There was no differ-
ence in the rate of performing an EGD between caustic or acidic
substances.
Discussion: In this study, we did not find any significant differ-
ence between acidic and basic ingestions. While it is possible
there is a small difference, in order to have an 80% power to
detect a significant difference, using these same percent risk
identified in this study, and adding in the standard add-in of
10% for loss of follow-up, drop-outs, etc., a total of 2029 subjects
would be needed.
Conclusion: In this study, we failed to identify a clear difference
between acid and basic ingestions, with regards to clinically sig-
nificant injuries. The number of subjects needed to determine if
any small difference is present, would be large, and practically
impossible to perform.

michaeldlevine@gmail.com
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