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nmg/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 30 minutes. Addition of

Patrick Ng, Dennis Lovet?, Maria Castaneda a second equivalent of STM consumed 57.7% of the start-

; ing AHC.
Crystal Pere% Joseph Maddr? and Vikhyat Bebarta Conclusions: The intent of this experiment was to establish that

“Brooke Army Medical Cenftinited States Air Force 59th thiols react with the cobalt complexed inside a porphyrin ring,
Medical Wing, Clinical Investigations & Research S@ppitet] _ such as hydroxocobalamin or aquohydroxycobinamide, and the
States Air Force 59th Medical Wing, Science & Technology; stoichiometry of the reaction. In the case of HOC, only the reac-
dUnited States Army Institute of Surgical Reséahetied States i i i indicati i

- y 9 tion with equimolar SHS gave a clear indication that a reaction
Air Force En route Care Research Center, USAISR, 59th MDW/Sad occurred and only one-half of the HOC had been converted.
University of Colorado Denver The reactions using AHC and either SHS or STM proceeded to

40-44% conversion.
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 \jghesheema Afi® and Darcy Rohft
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- ) ) o
ectly. Elucidating the mechanism of action will complement Background: The diagnosis of ethylene glycol poisoning can be
in vivo studies testing the efficacy of these compounds for challenging due to the limited availability of routine testing. The
potential use as countermeasures for certain toxins. To assess théoxic metabolite of ethylene glycol (glycolic acid) is known to
mechanism of action, we designed an in vitro study. falsely elevate lactate levels. Several published reports have dem-
Methods: Hydroxocobalamin (HOC): In a 250mL Erlenmeyer flasienstrated the effect of glycolic acid on lactate assays on different
equipped with a stir bar, 100 milligrams of hydroxocobalamin Platforms used in clinical labs. The knowledge gap of the con-
was dissolved in 200mL of water. Dilute sodium hydroxide was centrations of glycolic acid that results in significant interference
added to the solution, to adjust to physi0|ogic pH (70_75) To with these platforms is not well studied. A difference in the
this solution, an equimolar amount of either sodium hydrogen mMeasured lactate on two platforms, or lactate gap, has been sug-
sulfide (SHS) or sodium thiomethoxide (STM) was added under ested as another screening modality to expedite treatment in
fume hood, placed on a stir plate and mixed. At 30 minutes, a case of Eg poisoning. Earlier studies have shown a significant
sample was taken from the solution and analyzed via LC/MS toa@mount of lactate gap between the platforms used in institu-
detect if sulfur complexed with hydroxocobalamin and if so, in tions. However, the concentration at which the lactate gap is sig-
what molar ratio. Aquohydroxycobinamide (AHC): In a 20mL scin-nificant between Radiometer ABL 800, Beckman AU 480, Roche
tillation, vial equipped with a stir bar, 70-100 milligrams of aquo- Cobas €502, and i-STAT platforms was unknown. The principles
hydroxycobinamide was dissolved in 5mL of water. To this and enzymes used by the platforms are spectrophotometry using
solution, a solution containing a precise amount of either SHS or@ lactate dehydrogenase (LDH) method (Radiometer ABL 800);
STM was added under a fume hood. The volume of the solution Photometrically using lactate oxidase and peroxidase method
addition was determined to afford the addition of a full equiva- (Beckman AU480); colorimetrically using specific enzyme lactate
lent of thiol over 30 minutes. The system was placed on a stir oxidase and peroxidase (Roche Cobas c502); amperometrically
plate and mixed. At 10-minute intervals, a sample was takenusing lactate oxidase immobilized on a biosensor (Abbott i-
from the solution and analyzed via LC/MS to detect if the sulfur STAT). Herein, the purpose of this study was to evaluate the
complexed with aquohydroxycobinamide and if so, in what dose-response effect of glycolic acid on lactate assay platforms in
molar ratio. the clinical labs. A secondary objective was to determine if the
Results: Reaction with a single equivalent of SHS consumed sufficient lactate gap might be a useful tool for evaluating pos-
50.9% of HOC after 30 minutes. Analysis at 330 minutes showedible ethylene glycol poisoning.
no significant further reaction occurred (13.092g/mL to 12.952

patrickcngl@icloud.com
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predicted VICC with an AUC-ROC, 0.98 (95%CI:0.96-1.00;cut-point
Methods: This study has been reviewed by the Institutional 1.4mg/L: sensitivity 89%, specificity 98%). All patients with throm-
Review Board (IRB) and it has been determined that it is exemptbotic microangiopathy or acute kidney injury had a D-Dimer
from IRB review. Herein, we tested the effect of different concen->4mg/L after 3h, except two patients who only had a D-dimer
trations of glycolic acid (0.01-46mM) on the lactate assay bywithin 2h.
using central lab and the point of care (POCT) analyzersConclusion: Our study supports an early quantitative D-Dimer
Radiometer ABL 800, Beckman AU480, Roche Cobas ¢502, Abbdér diagnosis of VICC in snakebite patients, optimally 2-4h for it
i-STAT. Furthermore, we compared the significant bias in theto be diagnostic and sufficiently early for antivenom administra-
samples in the spiked versus unspiked serum samples on all thetion within 6h. A D-dimer <4mg/L at 6h excluded snake-bite
quantitative platforms. associated thrombotic microangiopathy and acute kidney injury,
Results: Measurement of lactate with increasing concentrations complications of VICC.
of glycolic acid on Beckmann AU480 did not show any significant
bias. However, Radiomett_ar ABL 800, _Roche Cobas ¢ 502, ano_l : geoff.isbister@gmail.com
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 0.06 mM (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 ¢ 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- Christopher Pitottf, Sabrina Kaplaf, Anne-Michelle
tions of glycolic acid resulted in significant bias which could Ruhévd, Brian WolK and Christopher Hoyté on

result in misdiagnosis. Our results demonstrate a positive biashehalf of the North American Snakebite Study
from glycolic acid that becomes more pronounced at increasing Group

glycolate concentration and would result in an increasing lactate

gap between platforms. Falsely elevated lactate levels could®RMPDSDenver Health Emergency MedicifiexIC North

result in misdiagnosis if the clinicians are unaware of interfer- American Snakebite Study Gré@nner University Medical

ence. Center PhoenifDepartment of Emergency Medicine, Loma Linda
University, CA, USRpcky Mountain Poison and Drug Safety

mali3@metrohealth.or . . . .
@ 9 Background: Equine F(ah, crotalidae antivenom became avail-

able in the United States in late 2018. Previous studies have eval-
uated this F(ab), 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-
Geoffrey Isbister noms for rattlesnake envenomation in comparison to single
agent therapy.
Methods: Hospital visits for identified rattlesnake envenomations
. . L ) ) i with complete data were extracted from the 2018-2020
Objgctlve: The t_aarly_ |dent|f|ca_t|on of snakeblte_ patients with sys- Toxicology Investigators Consortium North American Snake Bite
temic envenoming is essential for early antivenom treatment, Registry. Data were divided into four therapy groups: Fab-only,
including early detection of venom induced consumption coagul- F(ab),-only, Fab-first, and F(alp-first. Descriptive statistics were
opathy (VICC). We investigated the diagnostic accuracy of Dygjjized, and comparisons performed with chi-squared, t-test or
dimer for' detection of VICC and complications. _ Wilcoxon tests when appropriate. Dosing equivalents (DE) are
Methods: We reviewed all patients from the prospective (ecorded as a 10:5 vial correction for F(3b and Fab antivenoms.
Australian Snakebite Project (ASP;2005-2018), in which a quantitazesyits: The registry contained 279 patients given antivenom.
tive D-dimer was measured. Bite time, clinical effects and Iabora-,:ab_omy therapy occurred in 100%, 43.6%, and 27.5% of cases in
tory investigations were extracted. Cases were classified as nonog1g 2019 and 2020 respectively. Only 4 states utilized Pab
envenomed snakebites (normal controls), envenomed without (AZ, NM, CO, CA). Combination therapy accounted for 30.9% and
VICC, envenomed with VICC and VICC with thrombotic microan3» 54 of 2019 and 2020 cases. Only 6 cases of Bgdirst com-
giopathy or acute kidney injury based on defined clinical and pination therapy were identified and 3 had early adverse reac-
laboratory criteria. The predictive performance of a quantitative tjgns. 159 Fab-only, 60 F(ap-only, and 54 Fab-first cases were
D-dimer in diagnosing envenoming, with and without VICC was jjentified with median (IQR) durations of antivenom therapy 14.5
tested using area under the receiver-operating-characteristic (0-26), 6.9 (0-17.3), and 16.1 (8.7-23.1) hours, respectively. The
curve (ROC-AUC). _ _ duration of F(ab)-only therapy was significantly shorter than
Results: There were 1316 snakebites: 761 envenomed patients,aither Fab-first (< 0.01) or Fab-only ( 0.03) with 38 patients
562 with VICC and 199 with envenoming but no VICC. 1ozggetting maintenance dosing in the Fab-only group.
patients had a D-dimer available within 6h post-bite. Plots of the ogpjtalization was less than 48hours in 69.9% of patients but
median D-Dimer versus time showed that.95% of patients with this was not significantly different between groups. Signs of
VICC had a D-Dimer4mg/L by 4h post-bite and 95% of non- post-hospitalization serum sickness occurred in 3.2% of Fab-only,
envenomed patients had a D-dimer< 2mg/L during the first 6h g 705 F(aB,-only, and were not recorded in Fab-first. Post-hospi-
post-bite. A D-dimer within 6h post-bite predicted VI.CC with an igjization antivenom was given in 5 cases, all in the Fab-only
AUC-ROC, 0.96 (95%CI:0.94-0.97), and a cut-point of 1.5Mgloyn Rehospitalization occurred in 3.1% of Fab-only, 3.3% of
gives a sensitivity of 89%_and specmqty of 98% In patients v_\/lth F(ab)-only and 7.4% of Fab-first. Median DE (IQR) required for
normal coagulation studies, a D-dimer within 6h post-bite jjtig] hospitalization were 2.4 (1.2-3.6) Fab-only, 1.8 (1-2.5)

Clinical Toxicology Research Group, University of Newcastle



CLINICAL TOXICOLOGY 1039

F(ab),-only, 2.8 (2.2-3.8) Fab-first. Adverse reactions occurred iseen was in one patient from a baseline of 1.07 to 1.32 in for the
13.0% of Fab-first cases vs 2.5% of Fab-only and 3.33% Tf{(ab550 mcg/mL concentration. Increases in concentrations to supra-
only (p< 0.01). Outside hospital transfers were reported in 72.2%physiologic levels resulted in a non-linear increase in INR. There
of the Fab-first group vs 37.7% Fab-only ¢ 0.01), and 61.7% was a statistically significant increase in INR at 2000 mcg/mL for
F(ab),-only. Late thrombocytopenia (platelets< 120 K/mn?) was the Stago analyzer (#:0.030) and at 4000 mcg/mL for both ana-
recorded in 22% of Fab-only vs 3.3% of F(adonly (p< 0.001) lyzers (p<0.0001).

and 9.3% of Fab-first (g 0.05). Late coagulopathy (prothrombin Conclusion: At therapeutic concentrations, the in vitro interfer-
time >15sec) and hypofibrinogenemia (fibrinogenc 170 mg/dL)) ence of NAC appears to not affect INR measurement.

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(ah, and Fab was more
likely associated with early adverse events and outside hospital
transfers though characterization was limited by the rarity of
F(ab)-first therapy. F(aB,-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- Grant ComstocR, Christopher Hoyt&, Mark YaremS,

Faisal.Minhajl@gmail.com

cytopenia, coagulopathy, and hypofibrinogenemia. Richard Dart, Barry Rumackand Daniel Spyket
®Rocky Mountain Poison and Drug SafBmyison and Drug
cpitotti@gmail.com Information Service, Alberta Health SenfiResky Mountain

Poison and Drug Informatidiyniversity of Colorado School of
MedicinefOregon 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-

Faisal Minhaﬁ, James Leonary Hyunuk Seun@, lysis was limited to 2 large datasets containing exclusively over-

. dose data, bringing into question the generalizability of the
Wendy Klein Schwartz Bruce Andersof and findings. We expand upon prior work by utilizing a large, multi-

Joshua King source pharmacokinetic (PK) dataset that combines data from

#aryland Poison Center, University of Maryland School of overdose cases with intensively sampled PK data from random-

PharmacyPUniversity of Maryland School of Pharmacy ized controlled trials (RCTs) to better characterize APAP half-life
predictors.

Background: Previous literature suggests a laboratory interfer- Methods: We examined 21,848 APAP concentrations from 6,657

ence of n-acetylcysteine (NAC) with prothrombin time (PT) andcases admitted to hospital or participating in RCTs comparing
the international normalized ratio (INR). Early publications APAP preparations or supratherapeutic doses. We initially
focused on this interaction in the setting of an acetaminophen Selected cases with 3 or more measured [APAP] and excluded
overdose and evaluated the INR of patients receiving intravenous!ast concentrations which were below the level of quantitation
NAC. However, there is limited literature describing the concen- (BLQ) which left 3,952 cases. We carried out 8,443 linear regres-
tration-effect relationship of NAC to INR measurement in the Sions, beginning with the last 3 levels and iteratively repeating
absence of acetaminophen-induced hepatotoxicity at therapeutic OUt to the last 20 levels. We then selected the best linear regres-
NAC concentrations. The purpose of the Study is to quantify the Sion fOfl each of the 3,952 cases. Of thgse, 2,466 cases had best
degree of interference of NAC on INR values at therapeutic con-regression p-value <0.05 and comprised our PK dataset.
centrations correlating to each infusion of the regimen (ex. bag Outcome measures included max aminotransferases (AST, ALT),
1: 550mcg/mL, bag 2: 200mcg/mL, bag 3: 35mcg/mL, doublemax INR, and max bilirubin. Data Whlgh were Iog-normally dis-
bag 3: 70mcg/mL) and at supratherapeutic concentrations tributed were log transformed. Predictors of half-life were

in vitro. selected by stepwise multiple regression with p-value thresholds
Methods: Blood samples were obtained from 11 volunteer sub- of 0.1 to enter and 0.05 to leave. R-squared, the fraction of the
jects. Each blood sample was transferred into vials containinghalf-life variability described by the model (rsqr) was reported.
0.3 mL buffered sodium citrate 3.2% and spiked with various con- LogWorth and Pvalue were used to assess the statistical contribu-
centrations of NAC for final concentrations of 0, 35, 70, 200, 550tion of each predictor. All data handling and analyses were via
1000, 2000, and 4000 mcg/mL. The samples were centrifuged>AS JMP 16.0.1.

and tested to determine PT and INR on two separate machines:ReSUnS: Acceptable PK data were available in 18 studies, includ-
Siemens CS-2500 and Stago SN1114559. We would require i89 15 overdose studies and 3 RCTs. The analysis dataset
sample size of 6 to achieve a power of 80% and a level of signifi-included 11,308 [APAP] from 2,466 cases (2,369 from overdose
cance of 1.7% (two-sided), for detecting a mean difference of 0.4studies, and 97 from RCTs). The RCT population yielded 840
between pairs, assuming the standard deviation of the differen- [APAP], averaging over 8 [APAP]per case. Median [min,max] APAP
ces to be 0.2. Differences between INRs at varying concentrationdalf-life was 3.7 [1.09, 62.17] hours, 7 patients received liver
were determined by a one-way ANOVA with mu|t|p|e Compari_ _transplant_atlon and t_herg were 14 deaths. Only 554 cases were
sons. Ana|yses were performed using Graphpad Prism 9.0.0. |nclude_d in the mgltlvarlate model as putqome measures We.re
Results: Participants included 11 hea|thy Subjects: 8 males, 3n0t L.Jnlyerstally available. The best multivariate model for half'llfe
females, median age 30 years (range 258). Mean and standard Prediction included peak aminotransferases, [APAP], and [biliru-
deviation INR for the control samples were 1.10+0.09 forbin] (n%2554, rsqr%.0.46, p < 0.0001). Patient historical data,
Siemens and 1.00+0.07 for Stago analyzers. There was no cliniédcluding age, and presence or absence of co-ingestions contrib-
ally significant difference noted for any of the therapeutic con- uted relatively less or not at all to the final model.

centrations (35, 70, 200, or 550 mcg/mL). The largest INR increase
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Conclusions: The incorporation of robust APAP PK data from Results: A total of 373 patients met inclusion for the study. Of
additional overdose and RCT settings expands upon our abilitythose, 135 cases were treated with standard dose IV NAC, 121
to predict APAP half-life. Consistent with prior studies, historical cases treated with PO NAC, and 117 cases treated with high
data such as demographics, pre-existing medical conditions ordose IV NAC. The risk of developing hepatotoxicity was not stat-
quantity of ingestion were either minor contributors or non-con- istically significant between the high dose IV NAC (OR 1.05, 95%
tributory to half-life prediction. Outcome data along with the CI 0.52— 2.09) or oral NAC (OR 0.69, 95% CI 0:33.46) when
peak APAP concentration remain central in predicting half-life. compared to standard dose IV NAC. When adjusted for APAP
However, our analysis found INR to be a less significant predictorproducts, APAP ratio, initial elevated AST/ALT, and treatment
than previously described, while transaminases and bilirubin within 8 hours, there remained no difference in treatment regi-
were comparatively greater contributors. This broadened and mens and risk of developing hepatotoxicity.
inclusive population PK study improves our understanding of the Conclusion: This is the first study to compare all three NAC regi-
physiologic contributors governing APAP half-life and may ultim- mens in the setting of acute massive acetaminophen ingestion.
ately allow for early prediction of outcome in the future Our findings suggest that high dose IV NAC does not decrease
the odds of developing hepatoxicity in this patient population.

grant.comstock@rmpds.org
jlewis@calpoison.org

Justin Lewi€, Mia Lin?, Edgardo Mendoz§ Leslie

Laf, Timothy Albertsor? and James Chenoweth Colin Therriaul®®, Daniel Nogeé&®, Jeanne Ruff,
3California Poison Control System - Sacramento Division; Devin Ramafl, Matthew Hudsorf, Richard Wan§

bDepartment of Pharmacy Services, UC Davis 196@18F School  and Arthur Chang
of PharmacyDivision of Medical Toxicology, UC Davis Medical Centers for Disease Control and Prevention National Center for
Center Environmental HealtAEmory Universit§Centers for Disease
Control and PreventiofSouthern Nevada Health District
Background: The use of N-acetylcysteine (NAC) remains the
standard of care for treatment of acetaminophen (APAP) tOXiCity Background: Liver injury can have numerous eti0|ogies_
and overdose. Currently, there is growing evidence to suggestToxicological causes are often considered after infectious, auto-
that massive acetaminophen overdose is associated withimmune, metabolic, and genetic causes have been eliminated.
increased hepatotoxicity despite timely administration of NAC. There have been multiple prior outbreaks of toxic hepatitis,
This raises the question as to whether an increased dose of intrathough not all of them have had a causative agent identified.
venous (IV) NAC should be used in the setting of massive APARve present a cluster of suspected toxic hepatitis cases among
ingestion. This study aimed to evaluate the rate of hepatotoxicity patients with exposure to a commercially available alkaline water
after massive APAP overdose treated with 3 different NAC treat-product.
ment regimerjs. ) Cases:During 11/23/2020 to 12/4/2020, a regional health depart-
Methods: This was a retrospective cohort study conducted by ment was notified of five cases of severe acute hepatitis of
electronic medical record chart review of cases reported to aunknown etiology in patients aged 7 months to 5 years. These
statewide poison control system between 2007 and 2020. jnitial patients presented with complaints of vomiting, poor oral
Inclusion criteria: Single substance APAP or APAP combo agenhtake, and fatigue. Clinical investigation noted elevated hepatic
ingestion; acute massive APAP ingestion (defined as APAP conransaminases, hyperbilirubinemia, and coagulopathy. All patients
centration at least 2 times the Rumack-Matthew 150 nomogram); were transferred to a pediatric liver transplant center. Despite
received one of the three NAC regimens: standard dose IV NACgxtensive workup no cause was identified. During hospitalization
standard dose oral (PO) NAC, or high dose IV NAC (150 mg/kg l\he patients received antibiotics (5/5), antivirals (5/5), vitamin K
loading dose followed by 50mg/kg infusion over 4hours fol- (5/5), cryoprecipitate (3/5), fresh frozen plasma (3/5), and n-ace-
lowed by 200mg/kg infusion over 16 hours). Exclusion criteria: tylcysteine (1/5). One patient required intubation due to enceph-
multi-substance ingestions; unknown time of ingestion; AST/ALTa|0pathy and need for airway protection. Two patients
not recorded; chronic or staggered ingestions; received both IV ynderwent liver biopsy; both showed non-specific hepatocyte
and PO NAC, AST/ALI1000 U/L prior to treatment, presentation ballooning without necrosis, while one biopsy also showed
to the emergency department>24hours post ingestion. Data marked macrovesicular steatosis and mild eosinophilia. All
collected: age, sex, APAP product (APAP alone vs. combinatioBatients showed rapid clinical and biomarker recovery (mean
product), time since ingestion, APAP concentration, initial AST/13 4 days from onset of symptoms to hospital discharge). Review
ALT, whether NAC was started within 8hours post ingestion, of medical records and further exposure history obtained by the
whether hepatotoxicity developed (defined as AST/AL¥1000U/  regional health department revealed that all case patients
L), and medical outcome. An APAP ratio was determined tojngested a specific brand of commercially sold alkaline water.
standardize the APAP concentration for different times by divid- The mean time from first Consumption to Symptom onset was
ing the concentration by the corresponding value on the 94 months; all patients consumed the product up to the time of
Rumack-Matthew 150 nomogram line. ANOVA was used for nor'symptom onset. No other common exposures or epidemiologic
mally distributed continuous variables, Kruskal-Wallis test for|inkages were identified.
non-normally distributed variables, and chi-square for categorical piscussion: Thus far, a public health investigation identified 11
variables. The risk of hepatotoxicity was evaluated using multi- probab|e cases of severe new-onset hepati’[is of unknown eti-
variate logistic regression model with standard dose IV NAC asplogy as of 5/11/2021 (patients aged 7 months- 71 years),
the base variable for comparison between dosing regimens. 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- 0.555-0.652) for ICU admission; 0.666 (95% CI 0.632-0.700) and
dice and altered mental status.) Laboratory results showed evi-0.609 (95% CI 0.572-0.645) for a hospital length of stay
dence of marked liver injury with hepatocellular predominance, 12hours; and 0.569 (95% CI 0.519-0.620) and 0.529 (95% CI
often with severe coagulopathy. A third biopsy from an adult 0.477-0.582) for follow-up after discharge. The AUC of the PSS
patient showed a pattern of macro and microvesicular steatosis.was significantly higher than the PELODS €0.0001) for all out-

All currently identified probable case patients recovered without comes. Inter-rater reliability was good for the initial PSS and
requiring liver transplant. Current data raises concern for a hep-moderate for the 12-hour PSS with weighted Kappa coefficients
atotoxin that can cause variable findings on biopsy; however, the of 82% and 77%, respectively.

multi-agency investigation is ongoing and an identifiable causa- Conclusions: For children aged 0 to 17 years old presenting to
tive agent has yet to be discovered as of 5/11/2021. Currently,the ED within 12 hours of ingestion of a potentially toxic dose of
the manufacturer has recalled the product and the investigation an activated charcoal-adsorbable substance, PSS seems to be a
continues, seeking to identify additional cases and a potential better prognostic tool than PELODS for measuring the severity
agent or contaminant. and progression of the intoxication, with good inter-rater reliabil-
Conclusions: The identified common source of alkaline water ity. However, its discrimination performances remain poor.
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.

elisabeth.canitrot.1@ulaval.ca

ctherr2@emory.edu . . .
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-

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

CHU de 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 chiddcondition.
Recently, the Poisoning Severity Scoi®SS) was developed to

evaluate the severity of poisoning. However, this tool is insuffi-
ciently validated in children where the genericPediatric Logistic

Organ Dysfunction ScoréPELODS) 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 12 hours of ingestion of a potentially
toxic dose of an activated charcoal-adsorbable substance. Th

PSS and PELOD scores were measured on arrival at the ED al

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%%40.002). 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%, g 0.001). The largest rate of increase in sus-

él)ected suicides among children occurred in the ages between

and 12 years (109.3%, 95% Cl: 71.6%, 155.3%;00002).
gnificant increases were also seen in the 13 to 15 year age

again 12 hours later. Logistic regression was used to estimate therange (30.3%) and the 16 to 19 year age range (18.1%). Major

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 measure
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 an

the 12-hour delta PSS were respectively 0.690 (95% confidenc:g/esents the actual number of suspected suicide attempts by
|

interval (Cl) 0.649-0.732) and 0.626 (95% CI 0.581-0.670) for h
pital admission; 0.649 (95%CI| 0.601-0.697) and 0.604 (95%

effects were seen in 2.9% of cases with the rate increasing by

169.2% (95% CI: 29.8%, 96.7%< ©.001). There were 276 deaths
CEuring the study period. The three most common substances

eported 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%<p0.001).
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-
inuing to rise and are extending into younger populations. The
PDS is dependent on voluntary reporting and the data underre-

tentional ingestion. Pediatric populations have easier access to
er-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 attributedConclusions: HPC consultation was independently associated
to suspected suicide cases occurred in children ages 10 to 12with significantly lower odds of death. HPC patients also had
years, however increases occurred in even the youngest popula-shorter hospital stays and incurred lower total charges. While the
tion analyzed (ages 6 to 9 years). This data demonstrates signififinancial findings among admitted patients were statistically
cant rises in cases of self-poisoning among all pediatric agerobust, the reduction in mortality was of narrow statistical signifi-
groups, suggesting that the pediatric mental health crisis is wor- cance, perhaps due to the relatively low number of deaths over
sening. To our knowledge this is the first study revealing such the 4-year study period. Despite this caution, we believe this is
significant increases in suspected suicide cases trending into theone of the few studies to directly associate patient benefits with
younger pediatric populations. Appropriate mental health screen- poison center intervention. The availability of the poison center
ings and interventions need to be initiated in these young age increases access to specialty consultation, decreasing health care
groups in order to prevent further rises in suicide rates. inequities regardless of demographics or location.

jennyross513@gmail.com alvin.bronstein@doh.hawaii.gov

Amanda Korenoski, Meredith Talak and Michael
Lynch

. . . . Pittsburgh Poison Center
Alvin Bronstein and Daniel Galanis 9

Hawaii Department of Health Objectives: The objective of this study was to extrapolate survey
results submitted by individuals who called Pennsylvania poison
Background: Demonstrating the benefits of poison center (PC) centers to calculate estimated emergency healthcare cost avoid-
consultation is challenging. We linked a statewide hospital billing ance, reflected by charges, attributable to Pennsylvania poison
database with PC cases to assess the impact on patient mortalitycenters.
length of stay, and hospital charges. Methods: An online survey was e-mailed to callers who con-
Methods: Hawaii Poison Center (HPC) data were deterministicallytacted one Pennsylvania poison center with an exposure-related
linked to hospital data using personal identifiers, demographic question and did not require emergency treatment at a health-
and temporal data over 2013 to 2016. We used diagnoses fromcare facility. Participants were asked what they would have done
the 2012 Consensus recommendations for national and state pohad there not been a poison center. Results were extrapolated to
soning surveillanceInjury Surveillance Workgroup 7. Adverse all Pennsylvania poison control center calls that did not require
reactions were excluded. The final sample contained 10,54Zhealthcare facility management. Estimated healthcare cost avoid-
records, including 3,086 HPC linked cases. Analyses comparesince was calculated by multiplying published charge estimates
patient demographics, length of hospital stay, charges, and hos-by the number of callers who would have chosen each alterna-
pital outcomes. Multivariate logistic regression estimated relative tive! If the chosen alternative required additional healthcare
odds of death in hospital, or death combined with discharge to costs, those were factored in as cost avoidances (e.g. a primary
hospice, after adjustment for covariates. care physician refers a patient to the emergency department)
Results: Although 90% of the 3,086 HPC exposures occurred inbased on available literaturé:® Individual costs were totaled to
patients’ “own residencé, most (86%) HPC contacts originated in calculate a single dollar amount of charge avoidance.
a “health care facility. The average age of HPC patients was sig-Results: Between February 2016 and December 2020, 2,446 sur-
nificantly lower than non-HPC patients. Two-thirds (66%) wereveys were completed from surveys sent to 14,062 e-mail
under 35 years of age, compared to 40% of the latter. HPCaddresses, for a response rate of 17.4%. Without access to a poi-
patients were more likely to be female, present to the more son center, the top alternatives callers would have chosen were:
rural-based hospitals in Hawaii, Kauai, and Maui counties, anctontact their primary care physician (42%), go to the emergency
have Medicaid or other income-qualifying insurance. HPCdepartment (17%), call 911 (9%), or go to urgent care (6%).
patients were significantly less likely to have multiple presenta- Additionally, 17% of callers stated they would do an internet
tions for acute drug poisoning over the study period (23.4% vs. search and 6% would wait for worsening of symptoms. In 2020,
27.5% of non-HPC patients). Non-HPC patients were more likelfennsylvania poison centers received 62,829 exposure calls that
to be discharged from the emergency department (61.2% vs.were not managed at a healthcare facility. Extrapolating the data
55.7% of HPC patients), but were also significantly more likely tofrom the survey and other publications to the calls received in
die (1.0% vs. 0.4%) or to die or be discharged to hospice (1.4%2020, the estimated healthcare charges avoided by poison center
vs. 0.6%), compared to HPC patients. utilization totaled $62,724,700.
Results: Approximately one-third of HPC patients were hospital- Conclusions: Based upon published data of healthcare utilization
ized for one day, compared to 27% of the non-HPC patients.and charges, as well as surveys of more than 2,400 individuals
Non-HPC patients were significantly more likely to be hospital- who called a Pennsylvania poison center, the estimated annual
ized for a week or more. On average, HPC patient hospitalsavings in healthcare charges attributable to Pennsylvania poison
charges were $8,000 less than non-HPC patients, and significantlgenters is over $62 million. These data do not include the 23%
less likely to be in the highest quartile ($28,000 or higher), com- of callers who stated they would wait for symptoms to worsen
pared to non-HPC patients (19%, vs. 28%, respectively). Odds ajr perform an internet search for information, which can lead to
death were significantly lower, by 48%, among HPC patients, indelays in care or accessing inaccurate information. This estimate
multivariate analysis controlling for age group, gender, level of does not include reductions in hospital lengths of stay, increased
care and multiple presentations. Results were similar for death orefficiency, and quality of care that centers provide.The survey
discharge to hospice, with a 43% odds reduction among HPCused did have a low response rate compared to some industry
patients compared to non-HPC patients. standards, though efforts were made to improve response ratés.
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.edAmanda Korenoski)

Stephanie T. Weids Laura Veach, William McGilt
and Jeffrey Brerft

) ] ) &WVake Forest School of Medicine Addiction Research and Clinical
Kevin Baumgartnet, Bridget Galafi, Jeannie Kell§ Health ProgranfWake Forest School of Medicfivgnalco
and Evan Schwafz ResearchUniversity of Colorado School of Medicine

AVashington University School of Medicine, Department of ) ) ) .
Emergency Medicif@ashington University School of Medicine, Background: Relying on urine drug screen (UDS) immunoassay

Department of Psychiatfyyashington University School of results to screen for substance use in traumatically injured
Medicine, Department of Obstetrics & Gynecology 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. latrogenic medications given by the treating team
were documented and excluded from the total FN count.
egrosstab analyses were conducted for UDS versus LC-MS out-

SL BUP using a protocol incorporating TD BUP. Thirty-five cas !
were transitioned from opioids administered by clinicians during comes o establish the types and rates of FN results. We further
dichotomized the results by creating a variable for

their hospitalization; of these, 8 were receiving methadone prior . : e . S .
to the transition. Six cases were transitioned from illicit opioids intentionality” (intentional injuries by self or others versus acci-

used prior to hospital presentation. For patients receiving pre- dental injuries). A series of crosstabs with crude odds ratios was

scribed opioids in the hospital, the median MME on the day prior conducted which considered intentionality by substance class
to TD BUP placement was '63 8 (range 0-900, IQR 153.8): tgd demographics. Variables found statistically significant by Chi-

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

median MME on the day of TD BUP placement was 34.5 (rang quare were submitted to logistic regression.

. : Its: 100 urine samples meeting inclusion criteria were ana-
0-600, IQR 65.3). In other words, patients could continue to esu : ; !
receive full agonists while being induced on SL BUP with a trans-lyzed Psychoactive FNs were detected in 56/100 samples, with

dermal patch. In 38 cases, the transition occurred successfully}scelurgi?ft farsggc?r?\furllsc’:r:[?ro?ﬁ‘;ilpsygggagg\t/iﬁ s;bf;anciélazs:es
nearly all patients tolerated this well without significant with- 9 (P y gabap , B13), p

drawal and remained on buprenorphine through their hospital- ceutical opioid agonists (N412), antihistamines  (primarily

ot . diphenhydramine, N¥10), and phenethylamines (primarily
ization. In two cases, the patients refused further doses of S : : )
BUP after their first, and in one case, the patient opted to switchLbUpmp'on’ N¥s3). Nonpsychoactive FNs were detected in 70/100

: .~ samples, with the most common being nicotine (¥233), caffeine
to methadone instead of SL BUP shortly after the transition . X
period. In general, patients tolerated the traﬁsition well. (N223), acetaminophen (N222), and antidepressants (M12).
Discussion: Our series, the largest yet reported, is consistent t%fsteelghlt) prt@?ﬁ;”gﬁ:‘“;&ﬂ?;g%r'nglLijgtz(i '?S(E/h)e gr?wshaert]gmazlr?:s
with prior small series and reports that demonstrate the utility of -/ Y - o P 0), amph .
TD BUP in transitioning patients from full agonist opioids to SL o(:?)?gingn? /oglglldss) éﬁg % g)élnr\ll\zgt;?nnoi(;::rESIdoe{)%dZ) f\c/)vrerlentfonljlr? dna;)llty,
BUP during inpatient hospitalization. Patients on large total opi- p740. ps0. y

oid doses, including several patients on methadone, were able to &?gs(?/lfrlir:bht;s v?/gs sggtfgcallryé disé?icglcoafnithte-l;l};]ii) ngﬁtmbl;naltcl)oqstﬁ:f
transition successfully to SL BUP using our TD BUP protocol with- o > 0U.4%0 P . y Dy 10gIS
regression: cannabinoids, amphetamines, and severity of injury.

out significant withdrawal symptoms. Consistent with previous literature, positive urine testing for can-
Conclusions: TD BUP is a valuable tool to assist in SL BUP induc: P P 9

tion in inpatients who are receiving opioids for medical purposes nabinoids was associated with positive urine testing for opioids,

o iy T -~ but not for benzodiazepines or alcohol.
or who recently used illicit opioids. Increased utilization of this S . . .
strategy would decrease one barrier to buprenorphine induction Conclusions: These data show that UDS testing has a high fail-

in hospitalized patients. 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
baumgartner.k@wustl.edu 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
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patients with problematic use of other substances. These includebe important predictors of oxycodone misuse. Tailored interven-
medications and illicit substances like cannabinoids and amphet-tions and risk-screening measures to optimize oxycodone pre-
amines that were associated with deliberate self-inflicted injury scribing may be key in limiting the misuse and diversion of this
or assault. Expansion of SBIRT appears to be particularly needepgain medication.

for tobacco products, prescription analgesics, and misuse of

over-the-counter antihistamines in this patient population. svrisd@hscmail.mec.virginia.edu

stweiss2@gmail.com

Saumitra Rege, Kawai Tanabe, William Goodrich,
Moira Smith and Christopher Holstege Michael Toce
University of Virginia Boston Childres Hospital

Background: Drug overdoses continues to be a public health cri- Background: Benzodiazepines are frequently used in combin-
sis with 70,630 U.S. fatalities in 2019. Approximately two-thirds ofation with opioids, and have been implicated in fatal and non-
these deaths (66%) involved a prescription or illicit opioids. fatal opioid-overdoses including in adolescents and young adults,
Synthetic opioids accounted for 72.9% of opioid-involved over- where misuse in combination with opioids is more likely to result
dose deaths in 2019. The objective of the study is to characterizein overdose. This is of particular concern seeing that 2.8% of ado-
the risk markers of oxycodone misuse using the nationally repre-lescents and 6.3% of young adults report a prescription for ben-
sentative U.S. National Survey of Drug Use and Healthzodiazepines or tranquilizers between 2015-2016, despite a
(NSDUH) data. narrow range of approved indications. In September 2020 the
Methods: The 2019 NSDUH public use data were analyzed. Thé&=DA issued a safety communication and revised the Boxed
respondents were classified into two groups, past year oxy-Warning to increase awareness of the serious risks associated
codone misusers and non-misusers, based on the screeningwith use of this drug class and improve safe prescribing practi-
questions. The prevalence of selected demographic, clinical facces. With this in mind, the objectives of this study were as fol-
tors and substance use and abuse, including prescription medica-lows:

tions, was assessed descriptively for the two population groups

using cross tabulated frequencies and chi-square tests. Logistic 1. Describe temporal trends in adolescent and young

regression models were used to identify predictors of oxycodone adult benzodiazepine prescribing and overdose
misuse adjusting for covariates. Adjusted odds ratios (OR) and 2. Describe polysubstance overdoses involving
corresponding 95% Confidence Intervals (Cl) were calculated benzodiazepines

Results: Overall, the 2019 NSDUH survey comprised of 56,136 3. Determine rates of appropriate use of benzodiaze-
respondents, of which 4,359 respondents (7.7%) reported using pines, based on FDA-approved indications

oxycodone products over the last year. Furthermore, 770 4. Determine rates of co-prescription of opioids and
respondents reported misuse, accounting for 17.6% of the total benzodiazepines

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%,<@.001), and . . .
Hispanic (16.3% vs 13.4%,<00.001). Suicide ideation was much Methods: We performed a retrospective cross-sectional analysis

more frequent in oxycodone misusers (19.8% vs 10.19,0f adolescents (13-18 years) and young adults (19-25 years) who

p< 0.001). The prevalence of use and misuse of other substancek€ceived a benzodiazepine prescription or experienced a benzo-
in the previous year was significantly higher in the oxycodone didzepine overdose between 1/2008 and 12/2019. Prescribing
misusers. Previous year marijuana use (OR: 1.90, 95% CI: -1.4fnd overdose data was obtained from a large commercial insur-
2.57) was a significant predictor of oxycodone misuse while mor-2NCe company with over 83 million members, including over 18
phine users were 40% less likely to misuse oxycodone (OR: 0.6@nillion children. FDA-approved benzodiazepine prescribing indi-
95% Cl: 0.37% 0.98). Similarly, hydrocodone use reduced the riskCations were obtained from Micromedex; for an individual to

of oxycodone misuse by 64% (OR: 0.36, 95% Cl: 0-2850). Self- have an approved indication for a benzodiazepine prescription,
reports of obtaining the oxycodone from sources other than the they must have had an approved ICD-9/10 code in the preceding

doctors increased the risk of oxycodone misuse by 96% (OR3-Months. ICD-9/10 codes were used to identify benzodiazepine
1.96, 95% Cl: 1.38 2.81). Hispanics (OR: 1.34, 95% CI: 1.02 oyerdo_ses, as well a_s_polysqbstance overd_oses including a benzo-
1.55) had a significantly higher probability to misuse oxycodone. didzépine ~and opioid, stimulant, ~cocaine, andfor alcohol.
Oxycodone misuse was significantly more likely among misusersPescriptive  statistics, including frequencies and rates were
of other opioids including morphine (OR: 5.19, 95% CI: 1.62 calculated.

15.12) and buprenorphine (OR: 2.42, 95% CI: 1.125.25), Results: Between 2008 and 2019, 74,539 (17.8 per 1,000 sub-
Previous year benzodiazepines misusers (OR: 2.44, 95% Cl:-1.68cribers) adolescents and 246,760 (40.2 per 1,000 subscribers)
3.67), stimulant misusers (OR: 2.68, 95% Cl: L.7Z121) increased Y0Und adults received at least one benzodiazepine prescription.
the risk for oxycodone misuse in the past year. Males (OR: 1.60} "€ Prescribing rate for adolescents peaked in 12/2015 at 3.8 per
95% Cl: 1.1 2.14) and individuals receiving medications for 1000 Subscriber-months and in 8/2013 for young adults at 13.1
mental health treatment reported a higher risk of oxycodone Per 1,000 subscriber-months. Over the course of the study, only
misuse (OR: 1.46, 95% CI: 1.02.09). 26.6% of benzodla;eplne prescriptions (2_3.8_% _adolescent; 27.2%
Conclusions: The current study indicated a high prevalence of YOung adult) were linked to an approved indication. 12.5% of all
oxycodone misuse. Our study highlighted risk factors associatedP€nzodiazepine prescriptions (11.2% adolescent; 12.8% young
with misuse of oxycodone, including gender and race. Use and adult) were co-prescribed with an opioid, although this practice

misuse of other substances, including other opioids, appear to trénded down over the course of the study.



CLINICAL TOXICOLOGY 1045

There were 1,659 and 3,510 benzodiazepine overdoses in thaeasons for the decline are likely multifactorial, but the recent
adolescent and young adult groups, respectively. Overall, 520COVID-19 pandemic may have been a factor on the decline
(10.1%) benzodiazepine overdoses involved an opioid, 320 (6.2%between 2019 and 2020. The highest proportion occurred during
involved alcohol, and 137 (2.7%) involved a stimulant Overdosethe summer, particularly August. Since the new school year in
rate peaked in 10/2016 at 4.4 per 100,000 subscriber-months forthe US typically starts in August or September, this may repre-
in adolescents and in 7/2016 at 5.7 per 100,000 subscribersent adolescents obtaining required vaccinations before starting
months in young adults. school. While almost one-third of the patients visited a doctor or
Conclusions: Benzodiazepines continue to be prescribed to ado- emergency department, few patients were hospitalized. Only a
lescents and young adults frequently with the vast majority of small fraction of the adverse events were classified as serious.
prescriptions having no documented FDA-approved indication. Note that a report to VAERS only confirms that the reported
The co-prescription of benzodiazepines with opioids is common adverse event occurred sometime after the vaccine was given
although decreasing. Polysubstance benzodiazepine overdosesand does not prove that the identified vaccine(s) caused the
occur nearly 20% of the time, with opioids and alcohol being the adverse event described. No proof that the event was caused by
most frequently encountered co-substances. Additional work is the vaccine is required in order for VAERS to accept the report.
needed to examine the association between harm reduction

strategies (e.g., PDMPs) and benzodiazepine overdoses. sing-yi.feng@utsouthwestern.edu

michael.toce@childrens.harvard.edu

Sing-Yi Fend, Mathias Forrestét and Kelly Hogué® David Loughran

3T Southwestern Medical Cerftierdependent ResearéNorth Rutgers New Jersey Medical School
Texas Poison Cent¥arkland Hospital _ o )
Background: Acute aluminum toxicity is encountered rarely in

Background: It is recommended that adolescents receive a var- clinical practice but carries a high risk of morbidity and mortality.
Due to decreased clearance, patients with renal failure have an

iety of vaccinations, such as for influenza, meningococcal diseasei,n ; d sk for sianificant central nerv tem (CNS) neur
and human papillomavirus. However, adverse effects may bencreased risk for significant central nervous system (CNS) neuro-

experienced after vaccination. The objective of this study is to toxicity. While medical advances have reduced chronic aluminum

describe vaccine adverse events among adolescents reported tofXPosure in these patients, they are still at risk for toxicity from

the United States (US) Food and Drug Administration (FDA). acute- aluminum exposure, sut_:h as alum bladder irrigation.
Methods: Data were obtained from the Vaccine Adverse Case:An 87-year-old man with prostate cancer and end-stage

Reporting System (VAERS), a national database that contain€nal disease (ESRD) on hemodialysis was admitted for radiation-

reports of adverse events following vaccination. Reports are C|as_|nduced hemorrhagic cystitis and pneumonia. He underwent

sified as serious if one of the following outcomes is reported: bladder irrigation with a solution containing 30 grams of alum

death, life threatening illness, hospitalized, prolonged hospitaliza- (2luminum potassium sulfate) for his bleeding. Approximately
tion, or disability. Cases were all vaccine adverse events with &+ N0Urs later he was noted to be acutely encephalopathic. His
report received date during 1991-2020 and a vaccination date vital signs and bagc laboratory tegt results were unremarkable. A
during 1991-2020 where the AGE_YRS field value range was 139t blood aluminum concentration (BAC) resulted four days
19. The distribution of cases was determined for selected @€l at 14lmcg/L (reference range:<60mcg/L for dialysis
variables. patients). ,

Results: A total of 45,953 vaccine adverse events among adoles-325€d on the patiens acute mental status change and elevated
cents were identified. The number of adverse events increasedAC Né received intravenous deferoxamine (DFO) 10mglkg over
from 256 in 1991 to 4,466 in 2007 then declined to 2,120 in & tWo-hour period followed by four hours of hemodialysis eight
2019 and 1,483 in 2020. The distribution by season was 8,347'0urs after infusion completed. His BAC following the first
(18.2%) in December-February, 8,991 (19.6%) in March-Magidministration of DFO before dialysis was 537mcg/L. A concen-
15,937 (34.7%) in June-August (including 6,716 or 14.6% i ration obtained shortly after dialysis was 279 mcg/L. This regi-

August), and 12,678 (27.6%) in September-November. The patien’en Was repeated daily for a total of four infusions and four
age was 6,416 (14.0%) 13 years, 6,377 (13.9%) 14 years, 6, Syalysis sessions. BACs during this treatment period were meas-
(13.7%) 15 years, 7,174 (15.6%) 16 years, 7,429 (16.2%) 17 yel d serially; they rose after each DFO infusion and improved
7,684 (16.7%) 18 years, and 4,598 (10.0%) 19 years; 29,385c" €ach dialysis session. . .
(63.9%) of the patients were female, 14,940 (32.5%) male, an¢t" the sixth day after initiating chelation therapy and hemodialy-
1,648 (3.6%) unknown sex. The most reported vaccines were'S the patients mental status was significantly improved despite
17,522 (38.1%) human papillomavirus, 11,001 (23.9%) meningdl@Ving a persistently elevated BAC of 249mcg/L. Based on the
coccal, 7,641 (16.6%) influenza, 5,313 (11.6%) varicella, 5,1P8Uents clinical improvement he began a schedule of weekly

(11.2%) diphtheria/pertussisitetanus, and 5,119 (11.1%) hepatiti)” O infusions at a lower dose of 5mg/kg weekly with his routine
A. The most reported symptoms were 5946 (12.9%) dizzines$ialysis schedule. Nine days after beginning chelation therapy
5,691 (12.4%) headache, 5,483 (11.9%) pyrexia, 4,507 (9.8%) sY€ patient was back to his baseline mental status. His blood alu-
cope, 4,364 (9.5%) nausea, 3,284 (7.1%) pain, 3,159 (6.9%) inj@xnum concentration at that time was 189 mcg/L. .

tion site erythema, 3,114 (6.8%) injection site pain, and 2,714DIScussion: Alum bladder irrigation can cause acute aluminum
(5.9%) vomiting. An emergency department or doctor visit was ©°XICity in patients with ESRD. This case uniquely documents ser-
reported in 14,516 (31.6%) of the cases. The case was classifiéaI pre- and post-DFO infusion BACs with intercurrent hemodialy-

as serious in 3,327 (7.2%) of the cases; these included 2,44%5. As the patieris CNS burden ultimately fell below a toxic

(5.3%) where the patient was hospitalized and 119 (0.3%) deathsreshold, with each infusion it appears that aluminum was

Conclusions: The number of vaccine adverse events among ado- mqb'ilized into the bl(.)Od frpm qther compartments. Diligen_t and
lescents increased during 1991-2007 and then declined. TheEfficient 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 -31.2%); diphtheria/pertussis/tetanus- 2,638 during 2018, 2,707
elevated BACs despite clinical improvement consistent with during 2019, 1,464 during 2020 (-44.5%, -45.9%).
acute-on-chronic aluminum exposure. Conclusions: Adverse events excluding COVID-19 vaccine alone
Conclusion: Alum bladder irrigation in patients with ESRD carries reported to VAERS declined by approximately 35% in 2020 when
a risk of acute aluminum neurotoxicity. Resolution of neurotox- compared to 2018 and 2019. Declines were observed for all age
icity in this patient coincided with conclusion of a rigorous regi- groups and genders and all of the most common vaccines,
men of DFO chelation followed closely by dialysis. Trending BACslthough the decline was lower for the influenza vaccine.

during treatment revealed a pattern of increase following DFO
suggesting mobilization from tissue compartments and reduction

after hemodialysis. kelly-hogue@phhs.org

david.e.loughran@gmail.com

Kelly Hogué' and Mathias Forrestet
Kelly Hogué and Mathias Forrestéet North Texas Poison Cenbémgependent Researcher
3North Texas Poison Cenbémpependent Researcher

Background: Since the start of the COVID-19 pandemic in 2020,

. . " . to reduce the risk of COVID-19 infection, the Centers for Disease
Background: Many public health activities changed during the Control and Prevention has recommended that people wash

COVID-19 pandemic starting in late 2019. Among these changes

was an at least temporary decline in vaccinations. As a conse-their hands often with soap and water, or hand sanitizer if soap

quence, a decline in adverse events reported to the Vaccineand water are not available, and clean and disinfect frequently

Adverse Event Reporting System (VAERS), a national database th@uched surfaces daily. However, such recommendations from
contains reports of adverse events following vaccination, might p.Ubl'C he_alth agencies and the medlg may result_ IN INjuries asso-
be expected. The objective of this study was to characterize vac-.c'ate(.j with these products. The. ‘?bl‘?c“"e of this stu.dy was to
cine adverse events reported to VAERS during the COVID-19 pa dentify cleaning product-related injuries treated at United States
demic and compare them to exposures during previous years. Us) emergency departments (EDs) in 2020 and compare them
Methods: Cases were adverse events reported to VAERS with &° prewoys years. . . S
vaccination date of 2018, 2019, or 2020 where the report etho_ds. Data were obtained from the National Electronic Injury
received date was during that same year or the two months Surveillance System (NEISS), a database of consumer product-
afterward. Reports involving only a COVID-19 vaccine wer elated injuries collected from the EDs of approximately 100 US

excluded because preliminary analysis indicated that COVID-14'0SPitals. National estimates are calculated from the database
vaccine only reports accounted for 13,476 (35.9%) of the 37,54 ecords based_ on the Samp.'.e weight a55|gned to each case
total 2020 reports and the COVID-19 vaccine was not availablg?@S€d on the inverse probability of the hospital being selected

; i : for the NEISS sample. Cases were injuries reported to the NEISS
during 2018 and 2019. The distribution of cases during 2020 was’;" . .
determined for various factors and comparisons made to the pre- during 2018-2020 that involved bleach (product code 0956-non-

vious two years by calculating the percentage difference COSMetic bleaches), other cleaners (product codes 0930-house-
between 2020 and 2018 and 2019 (percent change betweenNold ammonia, 0945-pine —oil cleaning and disinfectant
2018 and 2020, percent change between 2019 and 2020). preparations, 0951-toilet bowl products, 0953-abrasive cleaners,
Results: A total of 24,066 adverse events were reported during 99>4-general purpose household cleaners), detergents (product
2020, a 35.6% decrease compared to 2018%B7,344) and 34.8% codes 0934-dishwasher detergents, 0949-laudry soaps or deter-
decrease compared to 2019 (#:36,935). The distribution by two- 9€NtS, 0976-not specified detergents, 0979-dishwashing liquid,
month period was January-February - 3,778 during 2018, 4,6579983'Soaps exc.IL.Jdlng Iauqdw soaps or detergents), or hand sani-
during 2019, 4,176 during 2020[{10.5%; -10.3%); March-April _tizer (hand sanitizer mentioned in the narrative field). The esti-
5,262 during 2018, 5,487 during 2019, 2,075 during 2020 (-60.6%nated number of injuries reported during 2020 was compared
-62.2%); May-June - 6,038 during 2018, 5,564 during 2019, 2,324 the estimated numbers reported during 2018 and 2019.

during 2020 (-61.5%; -58.2%); July-August 6,779 during 2018, . esults: An estimated 19,092 bleach injuries were reported dur-
6393 during 2019, 4,719 during 2020 (-30.4%; -26.20)'9 2020, a decrease of 7.2% from 2018 ¥20.571) and 0.0%
September-October— 11,183 during 2018, 10,610 during 2019, om 2019 (n¥219,206). An estimated 21,035 injuries to other

9,283 during 2020 (-17.0%: -12.5%): November-Decembet, 304 cleaners were reported during 2020, an increase of 12.9% over
during 20131 4,2251 during 2019,)1’490 during 2020 (-65.4%2018 (n¥218,625) and 14.0% over 2019 {n18,452). An esti-

ftriby 1t : mated 41,353 detergent injuries were reported during 2020, a

-64.7%). The age distribution was 0-5 years4,836 during 2018, ' ’
4,256 o?uring 20919, 3,163 during 2020 ()-/34.6%' -25.7%)'96—12 yeaE?Cfease of 32.1% from 2018 {#:60,939) and 23.8% from 2019
~ 1,695 during 2018, 1,823 during 2019 i182 du’ring 2020n1/454,283). An estimated 1,204 hand sanitizer injuries were
(_30i3% -35.20); 13-19 ilea{—SZ 204 duringyzo’w 2,070 during reported during 2020, an increase of 144.0% over 2018%93)
2019 1.463 durinb 2020 (-36 204 -29 3%)b29earsY— 24933 dur- and 149.9% over 2019 (#.482). Of the estimated bleach-related
ing 2018. 23.939 during 2019 15080 during 2020 (_39.5%injuries, in 2020 14,980 were reported to have occurred at home,
-37.0%). The sex distribution was male 11,205 during 2018, & decrease of -1.9% over 2018 {415,271) and an increase of
10,795 during 2019, 7,113 during 2020 (-36 5’%. -34.1%); fema]e 2.0% over 2019 (#414,684); 484 of the estimated bleach-related

' . no ; A 207 A injuri ted to have occurred at other locations in
22,998 during 2018, 22,692 during 2019, 14,307 during 202dMur'es were repor
(-37.8%, -37.0%). The distribution by most common vaccines wa 020, aldecrease of 24'9% from 2.0.18.%645) and 48.4% f“’”?
herpes zoster— 13,615 during 2018, 13,785 during 2019, 7,099 019 (nv4939). Of the estimated injuries to other cleaners, in
during 2020 (-47.9%, -48.5%); influenza9,936 during 2018, 8,397 2020, 14,523 were reported fo have occurred at home, an
during 2019, 8,313 during 2020 (-16.3%, -1.0%); pneumococeal increase of 11.9% over 2018 (412,980) and 17.8% over 2019

5,895 during 2018, 4,735 during 2019, 3,257 during 2020 (_44.70/0(’n1/412,323); 1,874 of the estimated injuries to other cleaners
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were reported to have occurred at other locations in 2020, a common calls to poison centers, it is imperative that the poison
decrease of 1.0% from 2018 #:1,892) and 25.7% from 2019 center be aware of institutional variations for IV NAC administra-
(n¥42,521). tion so they can adequately perform follow up care and recom-
Conclusion: The estimated number of other cleaner and hand mendations.

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.

theresa.matoushek@ssmhealth.com

kelly.hogue@phhs.org

Adrienne Hughe§, Robert Hendricksofy Kim Aldy?,
Alison Meyr?, Sharan Camplemdh Stephanie
Jedediah Vanc® Theresa Matoushékand Rebecca Abston®, Alex Krotulsk, Barry Logafi®, Alexandra

Tominack Amaduccf, Anthony Pizor, Paul WaQ, Jeffrey
aSouthern lllinois University Edwardsville School of Pharmacy;  Brenf and Alex Maninf, On behalf of the ToxIC
PMissouri Poison Center Fentalog Study Group

) ) 30regon Health and Science Univer3yerican College of
Background: Acetaminophen overdose is a frequent call to the Medical Toxicolog§Center for Forensic Science Research and
nation’s poison centers. ACCOfdlng to the American Association Education at the Fredric Rieders Fam”y Found%[ﬁms Labs;
of Poison Control Centers (AAPCC) 2019 annual report, IV admirf_ehigh Valley Health Netwdtlniversity of Pittsburgh School of

istration of the antidote, N-acetyl cysteine (NAC), is used 10 timesyiedicineUniversity of Colorado School of Medidiicahn
more often than oral dosing. The only FDA-approved dosing for School of Medicine at Mount Sinai

IV administration is a 21-hour, three-dose regimen delivered in 3
separate IV bags comprised of a loading dose and two mainten-B
ance doses. Each IV bag has a different NAC concentration, witr&
flow rates the same at the bedside to deliver the bag over a pre-
determined time. Recently, d'single-bad 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 statés poison center. Each hospita 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 recorde |
on a spreadsheet and then evaluated to identify variations

ackground: A growing number of novel psychoactive substan-
es, 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 Toxicologys 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-
ctive substances and their metabolites. Cases with etizolam and
ubromazolam identified in biologic samples were reviewed.

) Results: Between 10/6/20 and 3/9/21, 141 biological samples of
among .the regmens. patients suspected of opioid overdose were analyzed from 5 clin-
Results: Of the 127 hospitals approached for the survey, 29 hos- ical sites encompassing 4 states (Missouri, Oregon, New York,

pital pharmacies could not be reached and three declined to par- and Penns ; : :

- . ; ylvania). The median age of subjects was 41.9 years
ticipate. Of the 95 responding hospitals, 90 (94.7%) have a . 9E.RQ)- QN0 : ; _
standardized regimen for IV NAC: Nearly half of these Y2, (range: 25-69); 80% were male. Etizolam was detected in 10 sam

0, I 0, 1
46.6%) follow the FDA approved 3-bag regimen, and half %46, ples (7%) and flubromazolam in 2 samples (1.4%). Etizolam was

e ~_confirmed in all states except Missouri and flubromazolam was

51.1%) use a variation of the 1-bag, standard 3% concentration :
: X ' ; tected only in Oregon. Oregon had the most ex res overall
regimen. Two hospitals (2.2%) use a 2-bag regimen. Of the 4 detected only in Oregon. Oregon had the most exposures overa

hospitals using the 1-bag regimen, 40 recommend a mainten 74 5).
) X g ' “In all 10 cases with confirmed presence of etizolam, at least 1
ance infusion rate of 12.5 mg/kg/hr over 20 hours, whereas 5 hos- b

X X opioid was also identified in biological samples (methadone
pitals use 14 mg/kg/hr and one hospital uses 15mg/kg/hr. All 46 ; :
hospitals use the usual loading dose of 150 mg/kg over 1 hour. (nv:6), Fentanyl (¥23), heroin (r¥42), buprenorphine (ril).

- : - A s - Flubromazolam, was detected in 2 samples, both from Oregon.
The vast majority of hospitals allow phy_5|C|an d!scret!on_for dis- Methamphetamine (n/4) and amphetamine (/23) were also
continuing NAC therapy, rather than having specific criteria. . ¢ommonly detected. The primary reason for the exposure was
Conclusion: The management of acetaminophen overdoses is in

flux. leavi hwork of he hospitals i intentional in all 10 cases, the most common being misuse/abuse
ux, leaving a patchwork of treatments across the hospitals in a 1, 5) No patients received flumazenil. Naloxone was adminis-

single state. It is now not so much the case that the poison cen- ore4”in 7 cases. The most common indications for naloxone
ter suggests a NAC dosing regimen to a hospital, but that the ;. inistration were depressed level of consciousness Yib),

Eoison center asks tk;]e hospita(lj what regimen theyf arﬁ using. reqpiratory depression clinically (#:3), decreased oxygenation
ecause acetaminophen overdoses are some of the mOSt(n1/41), and decreased expired carbon dioxide ¢41). In 5 cases,
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the response to naloxone was known: No response ¥al), cannabis to control symptomatology. As availability of cannabis

increased respiratory rate (#2), improved level of conscious- products expands across the United States, patients with LVADs
ness (rnv4), iatrogenic withdrawal precipitated (¥21). In 3 cases, should be counseled on the effects that cannabis may have on
3 or more doses of naloxone was administered. One patient wasthe maintenance of anticoagulation with warfarin.

intubated for acute respiratory failure non-responsive to nalox- Conclusion: Cannabis use can cause a supratherapeutic INR in
one. The primary reason for the exposure was intentional in allLVAD patients on guideline directed anticoagulation therapy

10 cases, the most common being misuse/abuse ¥5). Nine with warfarin.

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.

Christopher.w.meaden@gmail.com

hughesad@ohsu.edu
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
Christopher W. Meadefy Scott Stewar?, David acute salicylate poisoning from oral ingestion accounts for
Silbelb, Bruce Ruck Lewis Nelsofi and Diane roughly 3-5% of all drug intoxications, chronic salicylate toxicity
Calelld 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).
Background: As of April 2021, medical and/or recreational can- Her respiration rate was 28, with a blood pressure of 114/76,
nabis is Iegal in all but 6 states. With its aVallablllty ianeaSing heart rate of 120 bpm’ and 96% @ saturation on 2L of Q. A
across the United States, prOViderS must be aware of potentialnon_productive Cough had worsened over the past 5-7 days_ She
interactions with narrow therapeutic index medications, such as had a past medical history Significant for coronary artery disease
Warfarin, due to the metabolism of D9-THC byCYP450PatlentS with two past STEMIs, COPD with mu|t|p|e past exacerbations,
on warfarin, inClUding those with left ventricular assist devices hypertension7 chronic heart faiiure7 and |0ng_standing chronic
(LVAD), require strict maintenance of a therapeutic INR and carpain. A 1 to 2 pack per day smoker, her medication list also
develop bleeding complications because of this drug-drug included alendronate, pantoprazole, Spiriva, Advair, zopiclone,
interaction. ) _ _ _ and Tylenol #3 and #4 for her pain. The patieist status contin-
Case: A 67-year-old woman with an extensive cardiac history yed to worsen despite treatment for an acute COPD exacerba-
requiring placement of a LVAD, rheumatoid arthritis, and chronic tion and CHF, and blood gas revealed a pH of 7.41, a PC®
pain presented to the ED for evaluation of an INR that was dis- 15, an HC@ of 10 and an anion gap of 22, with a normal osmo-
covered on routine outpatient warfarin monitoring. An INR meas- |gr gap. Acetaminophen and ethanol levels were normal, but sali-
ured in the ED was 8.3. Her prescribed warfarin dose was 3mgcylate levels were 5.62mmol/L. The patient mentioned that she
daily and her INR was subtherapeutic at 1.5 two weeks prior, atsometimes took 81mg ASA daily but denied overdose.
which time she received a one-time additional dose of 1mg of |nterestingly, the patient complained of tinnitus for the past sev-
warfarin. She denied Changes in diet or recent alterations to her eral Weeks’ and nausea, Vomiting and diarrhea in the preceding
regular medications (lisinopril, metoprolol, spironolactone, parox- days. As the patienis respiratory distress worsened her mental
etine, aspirin, gabapentin, cyclobenzaprine, pantoprazole, oxy-state deteriorated, she received 3 amps of NaHgOwas intu-
codone, levothyroxine, and metformin). Several months prior, the pated, and referred for urgent hemodialysis. It was later deter-
patlent had a S|m|lar epISOde W|th an INR Of 11.1. Aftel’ furthel’ mined that she had been appiying |arge amounts of a methyi
history, the patient disclosed using THC-containing cookies in thesalicylate rubefacient (RUB A53%) over large portions of her
last week for her pain. The amount of product consumed varied pody to control her neuropathic pain.

based on her pain severity. She endorsed similarly using THC edipjscussion: Case reports exist that detail concentrated topical
bles in relation to the previous episode of supratherapeutic INR. salicylic acid preparations. However, there are few case reports
The patient was counseled to cease the use of THC containingthat demonstrate chronic salicylate toxicity in an elderly individ-
products, and her warfarin was held until her INR was backyal from over-use of topical methyl salicylate pain relievers.
within therapeutic range at 2.9. She continues to have variation salicylate poisoning is often missed in elderly patients, due to
in_her INR when using THC containing products and is followed cjinical overlap with symptoms of concomitant diseases such as
weekly for strict monitoring of her anticoagulation status. COPD and congestive heart failure. As salicylates are primarily
Discussion: Cannabis and warfarin can interact to cause a supra-excreted by the kidneysl age related decline in renal function
therapeutic INR; however, no such case reports describe thisnay contribute to chronic toxicity. While prescription-grade sali-
interaction in a patient with an LVAD. Appropriate anticoagula- cylic acid preparations may contain anywhere between 3-10%
tion in patients with an LVAD is critical to preventing device saiicyiic acid, common rubefacients can contain anywhere
thrombosis while avoiding major bleeding complications. Present petween 18% to 30% methyl salicylate are available freely over
guidelines recommend anticoagulation using warfarin with a the counter. As many common pain medications (including non-
goal INR of 2-3 and other novel anticoagulation agents are not steroidal anti-inflammatories, opioids and muscle relaxants)

currently recommended. Unfortunately, this complex patient should be used with caution in elderly patients, they may turn to
population may have comorbidities that prompt the use of

3Rutgers New Jersey Medical Schbaickensack University
Medical Center
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available topical over the counter medications as d‘'safé¢ Another subset of packages contained illustrations and written
alternative. branding (e.g.,“Sour Dies€l and “Moneybag Runt?) but no add-
Conclusions: Methyl Salicylate-containing rubefacients may itional text. These imply verbal identification of package contents
cause chronic salicylate toxicity that can be overlooked in the between distributor and consumer, as well as branding of a par-
elderly patient. Physicians should be aware of the potential risksticular product. These are distinct from packages with no design
for salicylate poisoning in such patients. 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.

ryan.chuang@albertahealthservices.ca

AdamBlumenbergMD @gmail.com

Adam Blumenberg
Columbia University Medical Center Department of Emergency

Medicine Elizabeth Silvet and Douglas Algref®

¥ansas Poison Control CerffBruman Medical Center/University

Background: Marijuana is a schedule 1 substance that cannot be . . .
of Missouri-Kansas City

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. Background: Non-native (exotic) snake envenomations are
Since the Obama administration released th€ole Memorandum uncommon in the United States with approximately 30-50 cases/
in 2013, federal authorities generally do not prosecute intrastate Year. These accounted for 1% of envenomations reported to
marijuana commerce. This is similar to the Dutch poliogyedoog- US poison centers from 2015-2018, with cobra species making
beleid in which marijuana is explicitly illegal, but tolerated by Up the majority of exotic bites. Monocled cobra envenomation
enforcement policy. States where marijuana is legal prohibit pur- (Naja kaouthig has been described previously in literature and is
chase by minors and mandate strict regulation of packaging characterized by rapid local tissue injury and neurotoxic effects.
labels. In states where marijuana is illegal, package labeling isCase report: A 35-year-old male bitten by his pet monocled
designed at the discretion of marijuana distributors. On March 31 cobra (Naja kaouthig on his right forearm presented to an emer-
2021, New York State legalized marijuana for sale and consumpgency department within 15minutes complaining of arm pain.
tion. Now that New York has legalized marijuana, the state will Exam: BP 113/54mmHg, HR 114 bpm, RR 20, temperature 35.4
likely regulate and standardize packaging requirements. ThisCelsius, and oxygen saturation 92% on room air. Swelling, and a
study assesses various marijuana package labels during the peripurpuric area 2cm in diameter was evident at the bite site and
legalization period in New York City. the patient started to become Q|aph0ret|c and pale. The patient
Methods: From December 2020 until April 2021, sidewalks in the developed tremors and was given lorazepam and morphine. By
Washington Heights neighborhood of New York City were 3hours post-envenomation he had difficulty speaking, facial par-
inspected for discarded packaging materials suspected to pe alysis, increased secretions, and was intubated. Antivenom was
marijuana containers. Packages were collected for study if anlocated at a local zoo and the patient was transferred. Five vials

olfactory assessment indicated marijuana residue. of neuro polyvalent cobra antivenin were administered 8 hours
Results: A total of 20 packages were included and their labels POSt-envenomation with minimal response, prompting another 5
underwent thematic assessment. vials given an hour later (which was not relayed to the poison

Several packages were labeled as originating from Californiacenter nor documented on the MAR). Patiefst respirations

Many of these were compliant with California regulations for improved overnight and he was extubated the next morning at

marijuana labeling. Labels included container contents (cannabis),hour 20 post-envenomation. Extremity weakness was noted on
a triangular warning logo, company name, website, weight, P65 €xam and another 5 vials were administered (24 hours post-
warning, child warning in English and Spanish. Some packagesenvenomation) with significant improvement. At 40hours post-

were child resistant. This group of packages appears to have anvenomation the poison center was contacted by a different
legitimate Californian origin imported by unknown methods to regional poison center and informed they were contacted dir-
New York. ectly by a provider on the team and had been providing recom-

Other packages implied Californian origin by including the state mendations for the patients course. Neither poison center was
designation “CA’ adjacent to the state-specific triangular mari- aware the other one was involved. The patient was discharged
juana logo but lacked all or some mandated warning labels. 72hours post-envenomation without residual effects. No symp-
Particularly illustrative are packages labelletiGorilla Glug and toms of serum sickness were reported during follow-up.

“Fire OG, which are marketed as California products but are Discussion: This case describes classic toxicity ofidgja kaouthia

noncompliant with Californian label regulations, suggesting €nvenomation complicated by management challenges and
counterfeit merchandise. documentation issues. There was significant confusion over the
Some packages suggest |||ega||ty by appropriating nationa”y rec- total number of vials of antivenom administered. The MAR onIy

ognized non-marijuana related brands. In addition to‘Gorilla documented 10 vials of antivenom, however progress notes dis-
Glue’ a national adhesive brand that is not affiliated with mari- cussed 15 vials of antivenom administered. The second 5-vial

juana production, packages in this category includéloket and a dose was not documented via the MAR. The zoo confirmed that
depiction of “Rick and Morty from the titular movie and televi- 15 vials were utilized based on what was returned. Additionally,

sion show, respectively. It is unlikely that legal intrastate mari- the inadvertent involvement of two poison centers-both com-
juana businesses with a tenuous standing under federal drug law Pletely unaware and believing they were the only ones manag-
enforcement would utilize branding that would attract attention ing the case-is a unique scenario and highlights an issue of
from a national company. According|y7 it appears this group multlple prOVIderS receiving different information and prOVIdlng

exploits nationally recognized trademarks to sell an illegal prod- different management recommendation. This may result in con-
uct. 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- Nathan Kunzler. Robert Cole Pueringer and
ferent poison centers. L T
P Benjamin Willenbring

esilver@kumc.edu 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
Ophir Lavon and Eyal Lapid of take home and s_elf-in(_:iqc_tion protocols, par_‘[icu!a_rly 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
Obijective: The study was alm_ed_to evalpate promethazine use Department (ED) after ingesting 24/6mg of a buprenorphine/
and adverse outcomes in hospitalized patients. _ naloxone co-formulation, which she had been prescribed in the
Meth_od_s: A smgle center retrospective chart review of patients past for opioid use disorder. On the day of presentation, she
hospitalized during _2017-2018 and treat_ed W|th_ promethazine reported subjective withdrawal symptoms and took 8/2mg of
was conducted. Medical records were retrived using a computer- b nrenorphine/naloxone followed by an additional 16/4 mg after
|zeq query. Exc_lusmn criteria included mechanlc_ally ventilated gpq experienced worsening withdrawal symptoms. She felt her
patients and patients who were already treated with prometha- \yithdrawal was worsening and presented to the ED. Initial vital
zine regularly before admission. Primary outcomes included in-gjgns were: temperature 36.4 degrees centigrade, heart rate 86
hospital post-exposure events: worsening delirium, mechanicalyeats per minute, blood pressure 142/111 mmHg, respirations 37
ventilation, sudden loss of consciousness, cardiac arrhythmlasper minute, and oxygen saturation 97% on room air. She was
and mortality. Demographic and clinical data were collected and g\ 4ated by a medical toxicologist and noted to have piloerec-
subjected to comprehensive statistical analysis including uni- and tion, agitation, confusion, abdominal pain and cramping, mydria-
multi-variant regression. , , , sis, and subjective feelings of severe withdrawal. She was
Results: 200 patients were included in the final analysis. Average 5qministered 1000 mcg intravenous (IV) fentanyl over the first
age of patients was 79 years; 53% were male. Average CharlSoR 5poyrs, then over the following 18 hours received 12.5mg IV
comorbidity index was 4.12. Main hospitalization causes wereqroperidol, 0.2mg oral (PO) clonidine, 2mg intramuscular (IM)
respiratory impairment (20%) and mf_ect!ons (18%). Main '“d'ca'lorazepam, 7mg IV Lorazepam, 60mg IV ketamine, and a dexme-
tion for promethazine was acute agitation (73.5%). In averageyetomidine IV infusion. By the following morning her symptoms
promethazine was administered on day 6 of hospitalization naq improved, her vital signs normalized, and she was no longer
(median was day 5). Average duration of stay was 10.5 daySyperiencing subjective withdrawal symptoms. She was dis-
(median was 8 days). Mortality rate was 14%. In 18% of patient:narged on hospital day 3 after declining a buprenorphine
significant blood pressure changesX20mmHg) before and after quction.
drug ad[)nlnlstratlpn were recozded. Delirium worsened in 11% pjiseyssion: This case highlights the difficulty of treating opioid
and 5.5% experienced fall. 2% of patients developed cardiac,yithqgrawal precipitated by buprenorphine. Despite large doses
arrhythmia and 1.5% were ventilated within 12 hours post admin- ot 5 )| opioid agonist (which is often suggested in literature
istration. Concomitant treatment with benzodiazepines, oxygen around this topic), our patients withdrawal symptoms were not
saturation in room air below 95% and pulse above 87/min were ~qontrolled. In this case the use of multimodal sedation was
significantly associated with a higher incidence of adverse out- effective but did require an ICU admission. This case serves to
comes in promethazine treated patients. _ _ highlight one of the risks of buprenorphine self-induction. It also
Conclusions: Hospitalized patients treated with promethazine gemonstrates that consideration of a broader range of treatment
have hlgher in-hospital morbldlw gnd mortality pompared to his- 1 odalities for buprenorphine-induced withdrawal may be
tory and literature data. Causality is unclear. It is assumed that as,aeded than what has been traditionally considered.
high risk patients with prolonged hospitalizations have higher cqnciysion: In this case our patient likely began a self-induction
chance to develop acute agitation secondary to advanced illness hefore she was clinically in withdrawal which led to precipitated
and clinical deterioration, promethazine is sometimes used t00 ithdrawal. Her symptoms were severe, and while some have
loosely to suppress the secondary psychoactive state without suf-g qested that in such cases large doses of buprenorphine may
f!C|ent prior assessment._Thls potential unwary medlcatlon Prac-pe yseful, 24mg of self administered buprenorphine did not
tice may mask clinical signs and delay diagnosis and treatmentimprove her symptoms. Ultimately, large amounts of full opioid

of the_underline cause of_ag_itatio_n. Appr_opriate_ evaluation and agonists were not effective and a combined multi-modal sed-
exclusion of acute organic impairment is advised before any 4iion and anxiolytic regimen was needed.

administration of promethazine. Further research is needed to

explore the causal relation of promethazine and the observed .
adverse events. nathan.m.kunzler@gmail.com

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

ophir.lavon@clalit.org.il
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Background: Bupropion is an antidepressant previously removed
Background: Post-marketing passive surveillance of adversefrom the market due to seizure occurrence in daily doses of 400-
reactions related to the COVID-19 vaccine provides insight into600mg. It was reintroduced with a lower dosage of 200-450mg.
additional side effects and safety issues that may not have beenA previous National Poison Data System (NPDS) study identified
presented or have been identified in clinical trials. A statewide high morbidity and mortality with bupropion overdoses. Another
COVID-19 hotline was set up in coordination by the Department study suggested vigilance in bupropion double dose cases.
of Health. The hotline is a partnership with the poison center Consensus amongst poison control centers for a referral dose of
and a managed care organization answering general questionsbupropion (double doses) is lacking albeit common occurrence.
from the public, a nurse line answering calls about medical Methods: This was a retrospective chart review of bupropion
issues, and DOH epidemiologists answering questions from pro-therapeutic errors reported to the NPDS between 1/2006 to 12/
viders. After the FDA Emergency Use Authorized COVID-19 va@020. The inclusion criteria for analysis were single substance
cines became available, the poison center was tasked withingestions coded with the scenario inadvertently took/given
actively collecting local and timely data of adverse drug reac- medication twice. Based on current data definitions this criteria
tions, following each patient to outcome, and submitting VAERS was chosen to best represent double doses taken in close prox-
reports when indicated. The study aim is to categorize all imity. Data extracted included patient demographics, manage-
adverse reactions reported to the state hotline. ment site, clinical effects and medical outcome. The total
Methods: Calls related to adverse reports experienced after admin-exposure dose was isolated in milligrams for all evaluable cases
istration of the COVID-19 vaccine (either Pfizer-BioNTech, Modernajsing Micromedex product identification codes.
or the Johnson & Johnsois Janssen) between January 1, 2021Results: The inadvertently took/ given medication twice scenario
through May 11, 2021, in individuals 16 years of age and olderwas 2.5 times more common than any other therapeutic error,
were recorded and documented on a daily basis. The poison centerand accounted for a total of 15,590 cases. Case counts remained
was notified via secure email of calls received from other partnerssteady from 2006-2014 then doubled from 2015 to 2020. The
(nurse line or epidemiology line), and conducted telephone calls to majority of cases (93%) were adults 20 years and over. Long act-
those patients to gather information regarding the reaction and ing bupropion accounted for 65.5% of all formulations. The exact
provide advice for therapy if needed. Information recorded for each dose in milligrams was reported in 14,309 (92%) cases. 4,239
report included patient demographic information, brand and lot (29.1%) were already en route or referred to a HCF and 10,684
number of the vaccine, reaction onset, type of adverse reaction (68.6%) were managed on site. No symptoms were reported in
experienced, treatment issued (if any), and outcome. In this analysisl 1,459 (73.5%) of all cases including 6,034 (54.4%) of cases fol-
we calculated the incidence rates of each adverse event and evallowed to a confirmed medical outcome. Dizziness, agitation, nau-
uated any possible trends. Serious adverse reactions were reportedsea, tremor, and tachycardia were the top 5 reported symptoms.
to the Vaccine Adverse Event Report System (VAERS). An attempiizure occurrence in this group was lower than other bupropion
was made to follow each case to outcome. therapeutic error scenarios. Seizures were reported in 58 cases
Results: During the study period, 1,638,396 doses of vaccine (57 single seizure and 1 with multiple seizures). The mean dose
were administered in the state. There were 370 reported adverseingested across all cases was 498mg and among the single seiz-
reaction cases (ADRs). The majority of reports were females 270re group was 615mg. The lowest reported total dose with a sin-
(72.9%), with a median age of 55. The ADRs with the highest incigle seizure was 150mg. There were no cases with a major
dence rates were injection-site local reactions (rash, swelling, painoutcome reported. There were 882 (5.7%) with a moderate out-
at injection site), non-injection-site local reactions (rash and swel-come, 1,776 (11.4%) with a minor outcome, and 3,114 (20%) had
ling not at injection-site), and systemic reactions (fatigue, head- no effect. 7,823 (50.2%) cases were not followed to a known out-
aches, chills and fever), at 137 (37.0%), 65 (17.5%) and 33%me. There were no fatalities reported with the inadvertently
(90.5%), respectively. Unexpected reactions included Guillain Barréook/ given medication twice scenario. Further analysis of select
Syndrome (1), stroke (3), Ballpalsy (2), shingles (6), tinnitus (10),case narratives may provide insight into the impact of prior med-
and vertigo (44). Treatments included analgesics and antihist-ical history, timing between doses, verification of dosage amount
amines 128 (34.5%) and 83 (22.4%), respectively. Additionally, 3and confirmation of coded fields.
cases resulted in an emergency room visit,11 in an urgent careConclusion: In the inadvertently took/given medication twice
visit, and 40 in a provider visit. Onset recorded for 289 cases wasscenario for bupropion ingestions, seizures were reported in a
0-30min (11.42%)> 30 min - 2hrs (8.30%)> 2 - 12 hrs (14.88%), small subset of patients (0.4%) with a total double dose range of
>12 - 24 hrs (14.19%}; 1-3 days (21.11%), and 3 days (30.10%). 150-1200mg.
Conclusions: Poison Centers are uniquely positioned to conduct
post-marketing surveillance for new FDA authorized therapies. sheila.goertemoeller@cchmc.org
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
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information on these cases for the evaluation and further charac-
terization of this safety signal.

jdevgun@wustl.edu
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AWashington University School of Medi®american College of
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FerruzZ, Fabrizio Sesarfaand Francesco Scagliorie
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Objective: Dabigatran is a direct thrombin inhibitor whose indi-
cations are non-valvular atrial fibrillation, deep vein thrombosis
DVT) and pulmonary embolism (PE).

has a short half-life (12-17 hours), a rapid onset of action (1-
hours) and it is predominantly eliminated by kidneys and it
es not require monitoring, unless in particular clinical situa-
S.

In case of overdose or conditions that lead to toxic concentration
of the drug, hemodyalisis, when feasible, and idarucizumab are
the main therapeutic options. ldarucizumab is a humanized
monoclonal antibody fragment that binds dabigatran with an

Background: The American College of Medical Toxicology
(ACMT) Toxicology Investigators Consortium (ToxIC) developed
multi-center active surveillance and reporting system to identify >
adverse events related to COVID-19 therapies. This project, th%
FDA ACMT COVID-19 ToxIC (FACT) Pharmacovigilance Proj%
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-

o o oS eiie 0 2y et afinty that i about 350 tmes highe than that of hrombin.
P In this case report prothrombin complex concentrate and idaruci-

19 'r.‘fec“on- _Cases are actl\_/ely identified by dlr_ect contact with zumab were not sufficient to reverse the effect of dabigatran,
treating providers, pharmacists, and chart review. Cases were

submitted between 11/23/20 and 4/30/21 by site principal inves- %ﬁgg%@%ﬁg‘fs Renal Replacement Therapy (CRRT) allowed
tigators and trained research assistants. Utilizing a standardizeo%ase report: An Sd-year-old woman. who was treated with dabi-
data collection tool, we gathered specific data including patient atran 150 rﬁg twice a day for prev’ious DVT and PE, developed
demographics, case narrative, exposure details, clinical signs aln(groctorrhagia diffuse thoracic haematomas metabofic acidosis
symptoms, and treatment and outcomes surrounding the ADE. ' !

We identified a signal of remdesivir associated bradycardia inanOI severe alterations of the coagulation tests.
FACTs first month. ToxIC alerted the sites and instituted a spe- The patient suffered from hypertension, hypercholesterolemia

cific remdesivir bradycardia data collection instrument that and had been nephrectomised. Despite having a single kidney,
. . . ycardia - d . .. the patient had a normal renal function (creatinine 0.9 mg/dl).
includes vital signs, specific signs and symptoms, medication

administration records, laboratories before, during and after each At admission there were neither hemodynamic alterations nor
! y 9 pathological neurological or respiratory signs. She developed an

remdesivir_dose,_ (potas_sium, tr_oponin, TSH, creatinine), a_nd rele; cute kidney failure (serum creatinine 2.43mg/dl, blood urea
vant cardiac diagnostic studies (e.9. EKG, echocardiogram itrogen 107mg/dl) and a severe coagulation alteration.
Bradypardla was def'ne(.j as any recorded heart rateeq peat; Idarucizumab 5g was administered without clinical effects.
per minute (bpm) occurring after the start of the remdesivir regi- Therefore, she was treated with a second 5g dose of idarucizu-

men. Resolution of bradycardia was defined as heart rate60 mab, prothrombin complex concentrate (50 UI/Kg), and two fresh

bpf.“ sustained for 8 hours or longer. CaseS.W?re evalugted forfrozen plasma units. These treatments did not improve the clin-
seriousness based on the FDA regulatory definition of serious (2]1cal situation, and the proctorrhagia worsened, so she was trans-

CFR 314.80). Non-parametric and descriptive statistics were Peliarred to the intensive care unit. The dabigatran serum

formed in SPSS (v.23, IBM, Armonk, NY). . . .
X ’ ' ' . oncentration was 6600 ng/ml. After 12 hours without signs of
Eﬁgg;ﬁi@(g&g Ng;’:&”g:; diza?z?/vgrned /?ggrllt%%?jl tlfsgsse;itﬁfglinical and laboratory improvement continuous veno-venous
y ; hemodiafiltration (CVVHDF) was started. Coagulation parameters

detailed heart rate information were analyzed (M:70). Serious ; .
. Py . . gradually improved over a period of 72 hours under CVVHDF.
effects were identified in 32 cases (45.7%), with 29 being pOten'ConcIusions: The rapid effect of Idarucizumab is useful in emer-

tially life-threatening. The most common reason for a potentiall : - P
Iife-)tlhreatening evegnt was a heart rate<45 bpm in 28 casesy gency, however, in this case, it did not manage to reverse the
0 X - . intoxication, allegedly as a consequence of the extremely ele-
(87.5%) with 1 case of QRS prolongation (3.1%). There were N9, 4 jevels of dabigatran and its effects on coagulation.
?neoe;tr i;ge?es%%feswes\’glujti? g]lgrlgg dg]s%ssuotﬁgrﬂggsip\)/?rnc\:\?e.rlen The acute renal failure and the lack of bleeding till the reach of
(80%, ) n extremely elevated serum levels of dabigatran, which pre-

&levrclnlftﬁrecrit. ;I'I:e n:iecriletm Porﬁg'ta:vita\% wa? rg1ifida)r/1?| (Igg r6-r%t4 ented the patient from suspending the therapy, might have
owest heart rate prior 10 remades as signiticantly difierént ., sed an accumulation of the drug.

tshir;rleo";iztl giiartBrrzilcgec;?(le%WIE)?IO\r/\?irr?der?sl\rlr:rdebs)i/viPa}lr:},l\jlssignd\]\l/és’\leither a double treatment with idarucizumab, nor a combin-
q . YSIS. Y 9 ation of idarucizumab and prothrombin complex concentrate
more likely to occur after doses 3, 4, and 5 than doses 1 and 2.

. e - were effective in this case. Only CRRT allowed to interrupt the
Elgg.t cases had a total of 10 specific interventions for the brady- bleeding restoring effective coyagulation so in presencrt)a of
cardic event. !

Conclusions: Bradycardia during remdesivir treatment outside extremely elevated serum levels of dabigatran and active bleed-

the immediate infusion period has been identified by this study ing it's seems to be useful CRRT.

and is a potentially serious unlabeled event. The FACT Project ilrgimited information is available about the treatment of severe
collaboration with the FDA, is continuing to collect detailed ver-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 ircannabis for recreational use in the state since Jan 1, 2020. In
presence of extremely elevated serum levels of dabigatran andlllinois, the availability of legal marijuana products coincided with
active bleeding. 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
Antqnla Nemar_ncﬁ‘,_ F_rede_”Ck An@ and Jenny L& 2018-2020. Data extracted included type of edible product
*Toxikon Consortiurfilinois Poison Center ingested, patient age and gender, disposition, and severity of

clinical effects.

Background: Clonidine overdoses cause significant morbidity in Results: There was a 13.6-fold increase in pediatric edible expo-
children and have increased in this population over the past two sures from 2018 to 2020 (1263.6% increase). There were 150
decades. Intubation for severe CNS depression is not uncommorexposures to edible marijuana products in children younger than
in these ingestions. We present a case where relatively low-doses years reported to our RPC in 2020. This is up from 11 edible
naloxone was successful in reversing the CNS depression causeexposures in 2018 and 35 in 2019.
by clonidine toxicity in a six-year-old, preventing the need for Minor effects were the most common medical outcome in this
intubation. age group throughout the study period. Severe clinical effects
Case report: A six-year-old girl accidentally ingested 0.6 mg of such as seizures and the need for intubation were not seen in
clonidine in the form of two 0.3mg tablets which were stuffed 2018. However, 5 patients (3.3%) had severe effects in 2020. The
into a ball of cheese and intended as an anxiolytic for the family percentage of patients requiring admission decreased slightly,
dog. She presented to the emergency department 30 minutes with 5 patients (45%) requiring admission in 2018, and 58
later and was hypotensive, bradycardic, and minimally respon-(38.6%) in 2020.
sive. She was treated with atropine, IV fluids, and an epinephrineConclusions: Pediatric edible cannabis exposures in lllinois
drip with improvement in her heart rate and blood pressure. Her increased significantly in 2020, far more than expected compared
mental status remained severely depressed and, while providersto the increase reported in other states after legalization of recre-
were preparing for intubation, 1 mg of IV naloxone (0.05mg/kg) ational cannabis. This is likely multifactorial and may be related
was administered. Within a few minutes, the patient became not only to the new legal status of the products, but also to
more alert and was soon awake and answering questions. SheCOVID-19 pandemic-related quarantines. It may be that due to
was started on a naloxone drip titrated between 0.6-1 mg/hr and the pandemic, pediatric patients spent more time in their homes,
stayed easily arousable. She was admitted to the pediatric ICUwnith more opportunities to ingest a family membeis edibles. To
and discharged a day and a half later without sequelae. reduce unintentional exposures in this age group, increased poi-
Discussion: Administration of naloxone for CNS depression in son prevention awareness and education should be delivered to
clonidine overdose has become commonplace, primarily as aparents and caregivers who use cannabis products.
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 0.05-0.1 mg/kg are rea-Jennifer Care§, Katherine Boyl&, Kim Aldy, Sharan

anna.celentano@ospedaleniguarda.it
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Background: The American College of Medical Toxicololy
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-
Antonia Nemanich and Michael Wahl center active surveillance and reporting system to identify previ-
) ) ously unrecognized adverse drug events (ADEs) related to
Toxikon Consortium COVID-19 therapies. Among the emerging COVID-19 treatments,
neutralizing monoclonal antibodies (mAbs) are being used as
Background: lllinois recently became the 11th state to legalize therapy for adult and pediatric patients with diagnosed COVID-
cannabis in the U.S. and consumers have been able to buyl9 infections. The mAbs with neutralizing activity against COVID-
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19 include bamlanivimab (alone or in combination with etesevi- conducting routine surveillance, FDA contracted with the
mab) and casirivimab in combination with imdevimab. More American College of Medical Toxicology (ACMT) Toxicology
information, particularly real-world data, is needed to understand Investigators Consortium (ToxIC) to establish a novel multi-center
the optimal use and the possible ADEs associated with theseactive surveillance network to capture ADEs associated with
therapeutics beyond clinical trial data. COVID-19 therapeutics.

Methods: This is an active pharmacosurveillance project with 15 Methods: In October 2020, ToxIC recruited medical toxicology
participating medical centers across the United States. The pro-site investigators from 15 medical centers across the United
ject focuses on identifying possible ADEs, medication errors, tox-States to establish a pilot toxicosurveillance program to pro-
icity, and/or overdose related to any medication or substance actively identify and report ADEs associated with COVID-19 thera-
administered by a healthcare provider in an inpatient or ambula- peutics to a new ToxIC Sub-registry. This FDA ACMT COVID-19
tory setting, or by patient self-administration with intent to treat ToxIC (FACT) Pharmacovigilance Project focused on providing
or prevent COVID-19 infection. Cases are actively identified vidimely data about adverse drug events associated with exposures
site specific mechanisms including direct contact with treating to medications or substances used for the treatment or preven-
providers, pharmacists, and chart review. ADEs associated wittion of COVID-19 in inpatient and outpatient settings. Site-based
neutralizing mAbs were captured between 11/23/20 and 4/30/21 research assistants worked with the principal investigators at all
by site principal investigators, and trained and monitored dedi- 15 sites to proactively identify cases of interest via site-specific
cated research assistants. Utilizing a standardized mAb data colmechanisms. These included reports from medical toxicology
lection tool developed by ToxIC in conjunction with the FDA, consultations, the patients treatment team, the pharmacy, and
data was collected on vital signs, signs and symptoms, outcome,by chart review. A HIPAA-compliant web-accessible REDCap data
and laboratory before, during, and after administration. collection instrument was developed in collaboration with the
Results: A total of 62 cases of potential mAb-associated ADESFDA to facilitate case submission and provide for real time
were reported during this time period. As shown in Table 1, the reporting. Over the initial 6 months of data collection, case iden-
majority of ADEs (NW454, 87%) occurred within 12 hours of the tification criteria evolved to specifically target serious (e.g., death
medication administration. As detailed in Table 2, 50 (81%) case®r hospitalization) and unlabeled adverse drug events. FDA
reported more than one ADE. The majority of the ADEs were pul-Disclaimer: This abstract reflects the views of the author and
monary (N¥218, 29%), immunologic (W416, 26%), and cardiovas- should not be construed to represent FDA views or policies.

cular (N¥412, 19%). Results: Between 11/23/20 and 4/30/21, 513 cases were submit-
Conclusions: The FACT Pharmacovigilance Project was createded across all 15 sites. Through close collaboration with the FDA
as a novel multi-site pharmacosurveillance program to monitor and continued assessment of emerging literature, investigators
real-world adverse events related to therapies being used for the were guided to identify important ADE signals. For example, we
treatment and prophylaxis of COVID-19, including mAbs. Mostdeveloped a data collection form specific for remdesivir-associ-
reported mAb ADEs were pulmonary, immunologic, or cardiovas-ated bradycardia (heart rate below 60 after therapy initiation),
cular and the majority occurred within 12 hours of administration. which ToxIC shared with the sites, leading to the identification of
Although these ADEs were reported to be associated with mAb 118 cases.

therapy, causality assessments are ongoing. This project is con€onclusion: In partnership with the FDA, ToxIC rapidly devel-
tinuing to identify ADEs associated with mABs and other COVID-oped a multi-center pharmacovigilance pilot project to help iden-
related therapeutics. 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.
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Background: When the COVID-19 pandemic emerged, many Queens, NYDivision of Medical Toxicology, Ronald O. Perelman
treatments were administered either off-label, under U.S. FoodDepartment of Emergency Medicine, NYU Grossman School of
and Drug Administration (FDA) Emergency Use Authorizations, oMedicine, New York, NY

through compassionate use programs. The rapid spread and

high mortality of COVID-19 emphasized a need to develop a sur-Background: Glycopyrrolate is an antimuscarinic drug that is
veillance system to identify adverse drug events (ADEs) specificcommonly used for management of secretions in the operative
ally related to emerging COVID-19 therapedutics. In addition to setting and in palliative care. However, newer formulations of
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glycopyrrolate are now being used in the outpatient setting for kidney injury (AKI) with nausea, vomiting, weakness and altered
management of hyperhidrosis. Glycopyrrolate acts primarily viamentation. Acute and chronic forms exist; both result from the
antagonism at M1 receptors with some antagonism at M3 recep- ingestion of large amounts of calcium and an absorbable alkali,
tors as well. Excretion from sweat glands is primarily mediatedtypically in patients using milk or antacids to treat peptic ulcer
through M3 receptors. Qbrexza is a topical formulation of glyco- disease. We present three cases of milk-alkali syndrome, includ-
pyrrolate marketed for primary axillary hyperhidrosis. The pack-ing two variant presentations of note.

age insert lists urinary retention as a warning, however, an open Case series:Case 1: A previously healthy 28-year-old male was
label study evaluating adverse effects with use of topical glyco- found down with four bottles of vodka. On presentation, he
pyrronium found antimuscarinic effects in less than 5% of appeared intoxicated despite an undetectable blood alcohol
patients. We report a case of severe antimuscarinic toxicity fromlevel. His vitals were unremarkable save mild tachycardia. A cra-
topical glycopyrronium tosylate treated with physostigmine. nial hematoma prompted a CT, a subsequent seizure begot
Case report: A 25-year-old female with a past medical history of intubation. Laboratory studies were significant for metabolic
primary axillary hyperhidrosis presented to the emergency depart- alkalosis, AKI and hyponatremia. The patient responded to fluid
ment with difficulty urinating, anxiety, and changes to her vision of resuscitation and electrolytes abnormalities resolved without dia-
three days duration. She had recently been prescribed Qbrefza lysis. He was extubated on hospital day 3, without recollection of
(2.4% glycopyrronium tosylate) moist towelettes for hyperhidrosis his ingestion.

and reported using 1 sheet daily. Vital signs were as follows: heartCase 2: A 57-year-old female with anorexia nervosa reported
rate 115 beats/min, temperature 37.2 C, respiratory rate 18 breathsfingesting 12 bottles of milk of magnesia and 60 bisacodyl tablets
min, blood pressure 118/80 mm Hg, and oxygen saturation of 97% 16 hours earlier. On arrival she was lethargic and cachectic-
on room air. Physical examination revealed 6 mm sluggishly reactiveappearing, with ongoing vomiting and diarrhea. Reflexes were
pupils, dry skin, dry mucus membranes, tachycardia, absent bowelnormal. Vital signs were unremarkable with exception of mild
sounds, and a distended, palpable bladder. She was alert and ori-hypotension (95/64) . QTc was 597msec. Laboratory studies were
ented yet appeared very anxious. Urinary catheterization revealedconcerning for hypermagnesemia. Electrolyte derangements
1,200 mL of urine. Her work up included an EKG with sinus tachycarresponded to supportive care without hemodialysis. Serum cal-
dia, QRS 80 msec, QTc 464 msec. Blood work including CBC, CMiRym levels were unavailable.

acetaminophen, and salicylate concentrations were unremarkable.Case 3: A 50-year-old male with chronic ethanol and polysub-
She was given 1.5mg of physostigmine with improvement in her stance use presented agitated to the ED. Vital sighs were notable
heart rate and anxiety but required a foley catheter at discharge for for pulse 110, breathing 22 respirations/minute. Ongoing agita-
persistent inability to void. At follow up, she had a complete recov- tion led to sedation and intubation. Laboratory studies revealed
ery and glycopyrronium tosylate was discontinued. mixed metabolic alkalosis, respiratory acidosis and hypercalcemia.
Discussion: Severe antimuscarinic toxicity is uncommon with use Total calcium improved to 8.3mg/dL, and he was extubated on
of topical glycopyrronium tosylate. Glycopyrronium is a quaternary hospital day 7. Family reported ingestion ofa bottle of Tums#
ammonium compound therefore not expected to cross the blood every 2 days.

brain barrier nor cause central symptoms. While physostigmine isDiscussion: We present three cases of suspected milk-alkali syn-
typically reserved for antimuscarinic delirium, given the severity of drome. The first two cases present variations on the typically
her symptoms requiring catheterization, physostigmine was admin- reported syndrome with acute renal failure, alkalosis and hyper-
istered with hopes of eliminating need for catheter at discharge. magnesemia without hypercalcemia following suspected alkali
Unfortunately, even after resolution of her tachycardia and other magnesium salt exposure. These are strikingly similar to the third
antimuscarinic effects, her urinary retention persisted requiring case, a classic presentation, only they are without hypercalcemia
catheter at discharge. Neostigmine is a quaternary ammonium due to differences in ingestion types. The first case cannot be
compound of equal potency to physostigmine and would have explained by other causes of metabolic alkalosis such as Gl
been an acceptable alternative in this patient. Perhaps higher losses, diuretics, excessive licorice intake, or mineralocorticoid
doses of physostigmine or neostigmine may have been able to excess. Milk-alkali syndrome from magnesium based antacids is
ameliorate her urinary retention, but it is unclear whether she therefore the most likely diagnosis. The second case had a
would have experienced bradycardia given normalization of her reported ingestion of milk of magnesia further complicated by a
heart rate with 1.5mg physostigmine. When taking a medication known eating disorder leading to hypermagnesemia, renal failure
history, patients often fail to disclose non-traditional medications and alkalosis. We postulate that, like the classic presentation in
such as over the counter medications and topical agents; it is case three, use of non-calcium based alkaloids can present with
important to ask about topical preparations, both prescribed and similar metabolic derangements and renal failure.

over the counter, in patients with antimuscarinic symptoms. Conclusion: Milk alkali syndrome presents with a largely diag-
Conclusions: Topical glycopyrronium tosylate, although uncom- nostic constellation of laboratory abnormalities suggestive of the
monly reported, can cause significant antimuscarinic toxicity. diagnosis. These cases highlight the possibility of alkali magne-

sium-based antacids and digestive aids (such as Mylawjaas
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.

sarah.g.mahonski@gmail.com
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Erin Batdorff, Ryan Fuchy Rebecca Langeand
Travis Olive%
3Minnesota Poison Control Cerftelennepin County Medical

Center . .
Erin Batdorff, Justin Corcoraf, Jon Col& and

Background: Milk-alkali syndrome is a well-described syndrome Meghan Walsfi
characterized by hypercalcemia, metabolic alkalosis and acute
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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 valvularHannah Hayg, Diane CaIeIIB, Jeanna Marraffg

heart disease and pulmonary hypertension. Phentermine remainsp|fred Aleguas, Jf, Douglas Bory3 Alvin Bronsteir},

available as monotherapy for obesity. We present a case of Ven-ylaxandra FunR Maria Mercurio-ZappaI%land
tricular fibrillation (VF) cardiac arrest where after extensive !

workup, the only possible causal finding was use of diet pills H€NrY Spille?
containing phentermine. 3Central Ohio Poison Cenfitew Jersey Poison Information and
Case report: A previously healthy 40-year-old woman (BMI Education SysteffiJpstate New York Poison Cerftelorida
24.5kg/m2) became unresponsive during intercourse with her Poison Information Center-Tanfi@oncordia University
husband, who began CPR and contacted EMS. She was in W¥isconsifEMS and Injury Prevention Section, Hawaii Department
when EMS arrived. She was defibrillated twice and regainedof Health?New York City Poison Control Center
spontaneous circulation.
On emergency department arrival she was tachycardic (130Background: Zinc supplementation is advertised for a variety of
beats/minute) and tachypneic (29 breaths/minute) without hypo- health benefits, from boosting immune response to treatment of
tension. Initial ECG showed sinus tachycardia, short PR intervaold viruses, diarrhea, and macular degeneration. While a well-
(118ms), non-specific intraventricular conduction delay (QRSpalanced diet generally contains adequate amounts of zinc,
120ms), QTc of 440ms, and inferior ST depressions. She was intghany internet sources recommended zinc supplementation as a
bated for persistent coma and was cooled to 33C. Chest CT potential preventive measure against SARS-CoV-2, the virus that
showed consolidation bilaterally with no evidence of pulmonary causes COVID-19. Unfortunately, zinc excess can cause toxicity
embolus. Thyroid studies were normal, and there were no seriousincluding Gl upset, headache, and impairment of copper, iron,
electrolyte abnormalities (initial potassium 3.2 mEg/L). and cholesterol balance in the body.
FO“OWing admission, an echocardiogram obtained on hospital Objective: We Sought to determine whether zinc exposures
day (HD) 2 showed normal ejection fraction and no wall motion reported to poison control centers increased after the onset of
abnormality. Cardiac MRI on HD 4 showed an ejection fraction ofthe COVID-19 pandemic, and features of these cases which might
30%, but otherwise no evidence of scar, valvular abnormality, orinform prevention.
other significant pathologic findings. On repeat imaging 2 days Methods: NPDS was queried for human exposures from January
later, EF had increased to 45%. Coronary angiography performed|, 2018 through February, 2021 with a substance of Zinc (using
on HD 6 showed no evidence of significant atherosclerotic dis- the generic substance code 0169000). Data were additionally
ease. She did have intermittent Premature Ventricular analyzed for two periods from 1/1/18 to 2/29/2020 and 3/1/2020
Contractions (predominantly of right bundle branch origin), but to 2/28/21, using March 2020 as the beginning of the pandemic.
had no evidence of monomorphic ventricular tachycardia degen- Statistical significance was established a& ¥4 0.05. Descriptive
erating into fibrillation. statistics, correlation coefficients and ANOVA were used to evalu-
She self-extubated on HD 3, and was discharged home on HDate temporal trends. This study was exempt by the Institutional
10. Urine chromatography/mass spectrometry revealed only Review Board of the authorsinstitution.
phentermine and trazodone. The patient reported taking‘diet Results: There were 7476 exposures during the study period,
pills” prescribed by a“diet doctor.” Moreover, she had clinical with an increase in monthly case rates of 118% (g0.05) from
evidence of phentermine withdrawal during her intensive care mean of 143 cases per month with little increase {rof 0.05) to
stay. Given her extensive cardiac workup was non-diagnosticmean of 312 cases per month with ongoing rise {rof 0.45).
phentermine is the most likely culprit inducing myocardial sensi- While the increase is largely driven byno effect’ and “minor
tization which led to cardiac arrest. She underwent ICD place-effect’ cases, there is a rise in moderate cases as well. Seasonal
ment prior to discharge. increases were observed each year during influenza season
Discussion: Phentermine is a weight loss drug that is structurally (January). The majority of exposures were due to therapeutic
related to amphetamine. It facilitates weight loss likely via a com- error, unintentional-general and adverse drug reactions. Cases
bination of decreasing hunger perception and increasing basal were more common in the age groups of 40-60 years, with a
metabolism. Prior case reports have associated phentermine withsmaller peak between 19-20 years.
cardiac arrest and ventricular arrhythmias. As an amphetaminepiscussion: Several supplements and antiviral measures have
derivative, it increases release of norepinephrine and dopamine.gained popularity in the COVID-19 pandemic with resultant
The exact cause of cardiac toxicity is unknown, but may beincreases in poisoning exposures. Examples include hand sani-
related to excessive norepinephrine release that acts on the car-tizers, cleaners and disinfectants, hydroxychloroquine, and cold
diac conduction system while also increasing myocardial con-remedies such as colloidal silver. Zinc exposures appear to follow
tractility. Phentermine may have caused myocardial sensitizationa similar pattern and while the majority of cases have mild
or vasospasm of the coronary arteries which could have beeneffects, some sustained preventable injury as a result of this
further stressed during the act of coitus. unproven therapy against COVID-19.
Conclusion: Phentermine should be considered in patients with Conclusion: Cases of zinc exposure with toxicity called to poison
sudden cardiac arrest, particularly when no signs of underlying control centers have more than doubled since the COVID-19 pan-
cardiac abnormalities are evident. While phentermine remains demic began. Education about the proper usage and storage of
available, the risk of life-threatening dysrhythmias should be con- sypplements may help mitigate this trend. Also, emphasis on
sidered before it is prescribed. proven therapies to prevent and treat COVID-19 may realign
behaviors in those seeking alternative therapies.

erinbatdorff@gmail.com
hannah.hays@nationwidechildrens.org



CLINICAL TOXICOLOGY 1057

Regina Tarantind, Sheila Goertemoellérand

Shan Yift
. o . . #-Cincinnati Childrens Hospital Medical Centers Drug and Poison
b
Patrick Filkin§, Connor Walsf and Emily Kiernaft Control®Cincinnati ChildrenHospital Medical CerigePrug and
8Georgia Poison Center, Atlanta, Georgia,bDSp?artment of Poison Information Center

Emergency Medicine, Emory University, Atlanta, Georgia, USA

Background: Pyrethroids are effective wasp paralytics that bind
Background: Quetiapine is a commonly prescribed atypical anti- and keep the voltage gated sodium channel in its open state,
psychotic xenobiotic. Overdose has been well described in the functioning as an axonic excitotoxin. When sprayed, heated and
literature leading to hypotension, profound sedation, and an dryed its crystalline nature bears a likeness to methamphetamine.
antimuscarinic toxidrome. There are case reports of massive overThis physical semblance and some cross over with the metham-
dose requiring prolonged intubation. Due to its high volume of phetamine high has led to its abuse as a cheap, accessible and
distribution (Vd) and protein binding, quetiapine cannot be dangerous trend. We describe a case dfvasping’ in a chronic
adequately cleared through extracorporeal elimination. Single- methamphetamine user.
dose activated charcoal (SDAC) has previously been shown tdCase report: A 39-year-old hepatitis C patient who by admission
decrease the relative fraction of quetiapine absorbed. Currentwas both a heroin and methamphetamine user, presented to an
overdose kinetic data are limited, but suggest multi-dose acti- emergency department (ED) with new onset choreoathetoid
vated charcoal (MDAC) may enhance the elimination of quetia-movements. She relayed a recent history of usintyvasp dope’
pine and prevent a prolonged hospitalization. We report a case She was subsequently admitted and her clinical course was sig-
of a massive quetiapine overdose treated with MDAC which suc-nificant for agitation, rhabdomyolysis (CPK 8,188), tachycardia
cessfully decreased the apparent half-life. 100 BPM, QTc of 487, and elevation of liver enzymes (AST 257,
Case report: A 34-year-old male with an unknown past medical ALT 147). Her symptoms and labs improved over a course of 3
history presented to the emergency department with tachycar- days with the institution of symptomatic and supportive care,
dia, hypoxia, and somnolence. The patient was found with an which included midazolam and haloperidol for her agitation, and
empty bottle of quetiapine 100 mg with a prescribed quantity of intravenous fluids.
180 tablets. Initial vitals were HR 118, BP 126/76, RR 18, ;SPODiscussion: The practice of “wasping’ involves spraying the
92% on room air, and GCS 9. Oxygen saturation improved withwasp spray onto a metal screen connected to a battery. The heat
nasal cannula and tachycardia improved with 1V fluids (IVF). Fivemelts the product and upon cooling the crystallized pyrethroid is
hours after arrival, the patient declined to a GCS 4 with an SPO injected alone or in conjunction with methamphetamine.
80% on 2L nasal cannula with significant inspiratory stridor. The Alternatively, it may be inhaled. Wasp spray typically includes the
patient was intubated for airway protection and placed on sed- type Il pyrethroid group which provide a better kill. These con-
ation with fentanyl 50 mcg/hour. The maximum QTc interval was tain an a-cyano group which imparts more neuronal hyperexcita-
566 ms. Based on the history of ingestion, pharmacokinetic prop-tion than the cyano devoid type | pyrethroids. Blockage of
erties of quetiapine, and the presence of a secured airway with avoltage-sensitive chloride channels produce enhanced central
nasogastric (NG) tube, toxicology recommended to administer nervous system (CNS) toxicity. Choreoathetosis, as experienced
MDAC at 50 grams every 6 hours via NG tube for 24 hours. Seridby this patient, has been described in the literature. Other
guetiapine levels were obtained on presentation and before each reported type Il pyrethroid effects in users include paresthesias,
MDAC dose. After three doses of charcoal, the patient improvedsalivation, tachycardia, dyspnea, ataxia, tremor, hallucinations,
to GCS 15 and required multiple fentanyl boluses to remain erratic behavior, and seizures. Metabolism occurs in the blood
sedated. The patient passed a spontaneous breathing trial andand liver and a case report of fulminant liver failure has previ-
was extubated to room air 24 hours after initiation of MDAC. The ously been reported. Little can be elucidated of the patierd
QTc improved to 452ms. The initial serum quetiapine level wasbaseline drug use and hepatitis C histoty impact on her clinical
3300ng/mL drawn 22minutes after arrival with an unknown course. It is important to note that there are no readily available
time of ingestion and decreased to 260 ng/mL by 30 hours post labs or tests for pyrethroids.
presentation. The initial apparent half-life of quetiapine in this Conclusion: Awareness of‘wasping’ and the effects of intraven-
patient was 17.35hours. After initiation of MDAC, the apparent ous pyrethroids continues to evolve. Pyrethroid misuse should be
calculated half-lives on subsequent draws decreased to 5.34 andconsidered in the differential for methamphetamine users who
5.56 hours respectively. present with new onset neurologic symptoms.
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 Gl 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
guetiapine 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.

regina.tarantino@cchmc.org

“Siri Shastry, Michelle Lin, Melissa Villars and Ethan
Cowan

pcfilkins@gmh.edu Icahn School of Medicine at Mount Sinai
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outcome of improved neurological status and a secondary out-

Background: Opioid use disorder (OUD) remains a major sourcecome of patient irritability/combativeness post-naloxone was per-

of morbidity and mortality within the United States (US).

formed for all variables with an n of 10 or greater.

Emergency Department (ED) ED-initiated buprenorphine (BUPResults: A total of 511 cases of LEO administered naloxone were

has been shown to increase engagement in treatment and

reported, with 370 (72%) receiving one dose and 136 (28%)

reduced opioid misuse. However, rates of ED BUP initiation argeceiving 2 or more doses. Naloxone was felt to be effective by

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

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%)

providers at two urban, tertiary-care academic EDs within a Newpatients and 26 (5%) patients died. Per the univariate analysis,
York City healthcare system from July 2019 to April 2021. Wethere was no statistically significant relationship between suc-

conducted focused, semi-structured qualitative interviews exam-
ining provider background/knowledge, beliefs and attitudes as

cessful response to naloxone and the variables of gender, num-
ber of doses given, presence of any non-opioid, or suspected

well as practical and logistical concerns. Our interview guide wasexposure to oxycodone. The perceived rate of efficacy was higher
created utilizing a grounded theory framework. Three researcherswhen an opioid, rather than a non-opioid agent was suspected

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

(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-

BUP. Analytic domains included barriers, facilitators, patient char-ondary outcome of irritability or combativeness following nalox-

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

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

and patient motivation. Several interviewees perceived BUP to befollowing LEO naloxone administration. Further research is

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

Brian Gooley, Benjamin Westof, Riccardo Colelfa
and Andrew Farka%’

#Medical College of Wiscon8Wisconsin Poison Center

Obijective: 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

needed to understand a relationship between suspected fentanyl
intoxication and post-naloxone behavioral disturbances, which
could be causal in nature.

afarkasl@gmail.com

Stephen Thorntorf, Brittany Hudson-Walsh Jon
Dompeling® and Christina Nguyefi

#Poison Control Center, University of Kansas Health System;
PDepartment of Emergency Medicine, University of Kansas School
of MedicinefUniversity of Kansas School of Medicine

Background: Sodium bicarbonate (NaHCg) is a potential treat-
ment for several poisonings and can be given as a bolus therapy
or via infusion. Use of NaHC{can cause several adverse effects
including significant hypernatremia ( 150 mEg/L), hypokalemia
(< 3.5mmol/lL) and alkalosis (pH 7.5). The rates of these
adverse effects when NaHCQs 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
NaHCQ 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
NaHCQ 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 NaHCg 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
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acetaminophen (nv217), aspirin (416) and amitriptyline (n¥46). cases and 85% (#:10234) of adult cases. There were 11 deaths

Average duration of admission was 7.8 days (SD 10.7). Sixty casesported and all involved diphenhydramine.

(84%) were admitted to the ICU and 7 deaths occurred. The averConclusions: Misuse and abuse of antihistamines reported to the

age duration of the NaHC@ infusion was 24.83 hours (SD 43.18).NPDS has demonstrated significant increased over the last 14

The average infusion rate was 98.7ml/hr (SD 82). In 39 casegears in both pediatrics and adults. Diphenhydramine misuse is

NaHCQ boluses were also given. Sixty-eight cases had serummost common and results in significant morbidity and rare mor-

sodium measured prior to infusion initiation with average initial tality.

sodium of 138.5 mEqg/L (SD 4.5). In 28 cases the patisritighest

serum sodium occurred during the infusion with average result

of 1445 mEg/L (SD 4.4). These high sodium levels occurrea sthornton@KUMC.EDU

9.45hours (SD 19.33) into the infusion. In 3 cases the peak

sodium level was 150 mEg/L with single case reaching 157

mEg/L. In 68 cases serum potassium was measured prior to infu-

sion initiation and averaged 4.1 mmol/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 3.0 mmol/L . . .

including a low of 2.1 mmol/L recorded in 2 cases. The lowest Travis Olive§ Erin Batdorff and Sara Lov@

potassium levels occurred 11.22hours (SD 16.23) into the infu®dvinnesota Poison Control Syst@ﬂennepin County Medical

sion. The serum pH was measured prior to the infusion in 52 Center

cases and averaged 7.26 (SD 0.21). In 25 cases the patdmigh-

est pH occurred during the infusion with an average result of gackground: Agave-based spirits have previously been identified

7.46 (SD 0.1). In eight cases the pH rose to 7.5 or greater with &5 containing variable quantities of non-ethanol alcohols and

single case high of 7.62. The peak pH occurred on averag€sher volatiles (Lachenmeier et al, 2006), and methanol is known

13.57 hours (SD 19.6) into the infusion. ) _ to be present at low levels in multiple consumer-marketed alco-

Conclusions: Treatment of poisoned patients with NaHCQInfu-  jic peverages. We report a patient with recurrent emergency

sions appears to rarely result in significant hypematremia or gepartment presentations for acute ethanol toxicity from the

alkalosis. However, hypokalemia was relatively common andconsymption of commercial tequila, with incidental, chronically

occasionally severe. elevated methanol levels.
Case report: a 48-year-old male with at least 35 emergency visits

sthornton@KUMC.EDU 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 explicity 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,
Stephen Thomtorf and 'Mlchael Darraca blood pressure 160/87mmHg, temperature 38.1C, 38 respira-
ZPOIson Control Center, University of Kansas Health System;  tions/minute, and a saturation of 94% on room air. He had a pro-
Department of Emergency Medicine, University of California - Safbunced anion gap acidosis (bicarbonate 9mEg/L, anion gap 35,
Francisco-Fresno venous pH 7.25) and acute kidney injury (creatinine 1.76mg/dL).

lonized calcium was mildly decreased (4.13mg/dL, range 4.4 -
Background: Anti-histamines, particularly first-generation anti- 5.2), and blood ethanol concentration was 0.109g/dL. White
histamines, have the potential to be misused or abused for their blood cell count was 33k/mm3. Diagnoses of aspiration pneumo-
psychoactive effects. The characteristics and trends of intentionalnia and ethanol withdrawal were made, and the patient was
misuse and abuse of these antihistamines is not well describedtreated accordingly. Methanol concentration, ordered to fully
in the medical literature. We sought to characterize the inten- evaluate anion gap acidosis, returned positive at 6mg/dL.
tional misuse and abuse of diphenhydramine, doxylamine and Over the following three years, the patient presented frequently
hydroxyzine reported to the National Poison Data System (NPDS)with related complaints. Blood methanol concentrations were
Methods: This was a cross sectional study consisting of NPDSvaluated on 12 episodes, and were detectable on 11 of these.
data collection utilizing quantitative data for the period of 1/1/ On only one occasion was methanol detectable without concur-
2007 to 12/31/2020. The NPDS was queried to identify all singlerently detectable ethanol. The inpatient toxicology service for-
agent human exposures coded as intentionat misuse or inten- mally evaluated at the bedside, and he was seen in the
tional - abuse for diphenhydramine, doxylamine and hydroxyzine emergency department by toxicologists on multiple occasions.
followed to a known outcome. All data entered into NPDS was Documented histories were consistent, in that the patient
collected and analyzed using Microsoft ExcelM{crosoft Corp., reported drinking only tequila and occasional beer; he thor-
Redmond, Washingtqr2010). oughly denied intentionally or accidentally ingesting other sub-
Results: There were 20596 cases identified. 58% ¥nl1979) stances. He endorses working as a painter, raising the possibility
involved adults. The average age was 32 years (SD 14) for adulbf occupational exposure to methanol, but denied excessive
cases and 15 years (SD 5) for pediatric cases. The year with thexposure to methanol-based thinners. Neither the regional
highest number of reported cases was in 2020 for both pediatric Poison Control System nor the inpatient toxicology service ever
(n¥797) and adult (n/21029) cases. Graph 1 shows the casesecommended alcohol dehydrogenase inhibition due to low
per year and demonstrates the 71% increase for pediatric casesnethanol concentrations and the co-presence of ethanol.
and 76% increase for adult cases over the study period. AsThe persistent presence of both ethanol and low-level methanol
Graph 1 shows, the increase in both groups was driven almostwas consistent with both the patients history and with the
solely by increasing diphenhydramine misuse and abuse. In all.known presence of methanol in distilled spirits, particularly
diphenhydramine accounted for 86% (#.7415) of pediatric tequila. While concern was raised for the possibility of adulter-

ated or poorly manufactured spirits causing resulting methanol
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concentrations, the patients history, contextualized in the known ranging from 8-13 hours. One patient who was positive for bror-
low concentrations of methanol in tequila, seems a more plaus- phine had suicidal intent and was admitted to psychiatry.
ible explanation for the persistently detectable methanol levels Another patient following an accidental overdose tested positive
over several yeargime. for butyrylfentanyl and was admitted to psychiatry and started
Conclusion: Chronic, low-level methanol may be identified with on naltrexone for an alcohol use disorder. Clonazolam, cocaine,
chronic, excessive tequila ingestions. Whether due to adulterationlevamisole, lidocaine, quinine, methamphetamine, heroin, and
or to low concentrations of methanol in these spirits remains acetylfentanyl were confirmed in the 2 patients that tested posi-
unclear, representing an avenue for further investigation to min- tive for brorphine. Xylazine, lidocaine, quinine, cocaine, metha-
imize this uncommonly identified manner of methanol exposure. 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.

travis.olives@gmail.com

Evan S. SchwafzKim Aldy’, Alison Mey®?, Sharan schwarze@wustl.edu
Camplemar?, Shao L4, Alex KrotulsKi, Barry Logaf,

Paul WaR, Jeffrey Brerft and Alex Maninf;, On behlf

of the ToxIC Fetalog StuyGroup

AWashington University School of Medi®merican College of
Medical Toxicolog§Center for Forensic Science Research and
Education at the Fredric Rieders Family Foundation, Willow Grove,
PA, USACenter for Forensic Science Research & Education at the
Fredric Rieders Family Foundafiomjversity of Colorado School

of Medicineflcahn School of Medicine at Mount Sinai

o o N Ryan Feldmaf”° and Jillian Theobald
Background: Brorphine is a novel piperidine-based opioid of ary . Medical College of Wisconsin- Division of Emergency
similar potency to fentanyl associated with opioid-related fatal- Medicine and Medical Toxicoloﬁ;roedtert HospitaiThe

ities, first appearing in the United States in June 2020. Medical College of Wisconsin- School of Pharfieisconsin
Butyrylfentanyl is a short-acting fentanyl analog associated with Poislon Cente? ! ! disgonsi

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 cohor

study within the ToxIC network at nine sites located across the structurally related to phenibut. Baclofen doses reported for phe
Unite tates. Consecutive ED patients with an acute opioid>. | L e )
d State patie op dnlbu'[ withdrawal are often much higher than FDA approved dos-

overdose and available waste blood samples drawn as part of.

clinical care were screened, and we excluded pediatrics, prison/Nd (60-120mg daily). We present a patient being treated for

ers, and those with non-toxicological diagnoses. Information phenibut withdrawal who experienced a seizure on baclofen
including but not limited to demographics, substance use history, *0MJ TID. This case highlights a potential risk of underdosing
psychiatric history, clinical course including if the patient received Paclofen in the management of phenibut withdrawal, despite

naloxone, vital signs and laboratory information, and disposition 2€ing near maximal FDA approved doses. .

were collected following a chart review. Left over blood samples €@S€: Day 1: A 31-year-old male with anxiety, depression and
were obtained from all included patients and sent to the Center SuPstance use disorder was brought to the emergency depart-

for Forensic Science Research and Education (CFSRE) for analy§l§nt (ED) by family for lethargy and confusion starting earlier
Discarded blood samples were collected and toxicological con- that day. o.n arr}val he was hypgrtenswe, tachycardic, tachypnic,
firmation was performed via liquid chromatography quadrupole and lethargic. His home_njedlca_tlons included naltrex_one, trazo-
time-of-flight mass spectrometry for the presence of over 900 done. gabapentin, clonidine, citalopram, and buspirone. The
novel psychoactive substances and their metabolites. patient could not provide a history but the family found_ a 500g
Results: Between 9/21/20-3/9/21, 481 patients were screened POt of phenibut half full at home and reported a history of
and 173 met inclusion criteria. Of these, 5 patients tested positive phenibut withdrawal 8 months prior to this episode. Per family,

: ; " during the prior withdrawal episode the patient experienced
for_either brorphine (N%2) or butyrylfentanyl (N/3). All 5 delayed psychosis 5 days after stopping phenibut. The patient

patients were evaluated at Barnes Jewish Hospital in St. Louis ) . .
MO, which enrolled 34 patients into the database during the feceived 1 mg of IV lorazepam and was admitted to the hospital
’ for presumed baclofen withdrawal.

time period. No patient was positive for both substances. Ages

ranged from 36-75 years and 3 were male. Three patients had a22Y_2: The patieris mentation improved to baseline and vital
history of non-substance related psychiatric illness. All 5 patientsSlgns were normal. Due to his history of delayed symptoms with-

received naloxone, with 2 receiving it in the hospital and 3 by drawal symptoms, he was started on baclofen to prevent decom-

EMS. One patient that used butyrylfentanyl received 3 doses ofpegsationd.Hehrece(i;/id two doks)esl Off baﬂ)ofen '%I?Dmg over 8hours
naloxone and was intubated in the ED and admitted to the &Nd Was discharged home on bacloten 10mg T1D.

intensive care unit. He had infiltrates on his CXR and remained®y_3: The patient returned to the ED (28 h from discharge) after

intubated for 40 hours and required vasopressors. His initial lac-N2ving @ seizure at home. Baclofen was increased to 20mg TID
tate was 10.7mmol/L with a pH of 6.95 and CQOof 101. All the and he was admitted for observatlon: At thls_ visit he was able to
report using 25-30 grams of phenibut daily for the past six

Background: Phenibut is a widely available GABA-B receptor
agonist that, when taken chronically, causes dependance and
tsubsequent withdrawal from stopping use. One tool employed in
phenibut withdrawal is baclofen, a GABA-B receptor agonist

other patients were discharged from the ED with a length of stay
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months. “disulfiranm’. The incidence of these effects were compared to a
Day 4: The patient began experiencing nausea, tremors, and halpropensity matched group with the same ethanol level, age, and
lucinations. He received 70 mg of baclofen PO and 5mg of lor- sex. Ordinal variables were compared using FisteExact Test,
azepam IV over 6hours but symptoms persisted. He thenand continuous variables via a student t-test.

received phenobarbital 390mg IV over 4hours (260mg x 1,Results: A total of 48 patients were included in the study, 24 in
130mg x 1). His tremors and agitations resolved. The next morn-the metronidazole group and 24 in the propensity matched con-
ing he was awake, alert, oriented, and cooperative. His hometrol. The groups were equally matched in ethanol concentration,
medications were restarted except for trazadone and he wassex, and age. More patients in the metronidazole group were
started on 40 mg TID of baclofen. admitted to the hospital and receiving antibiotics compared to
Day 5: He continued to improve and was discharged on his the propensity matched group (admission: metronidazole ¥:19,
home medications and baclofen 40mg TID with a plan to taper propensity match n%2, p< 0.00001, antibiotics: metronidazole
5mg daily each week. nY¥24, propensity match ra1, p< 0.0001). No patients who
Discussion: The role of baclofen in phenibut withdrawal requires received metronidazole with ethanol had a suspected disulfiram
more study. This case highlights a potential risk with under dos- reaction documented in the medical record. There was no signifi-
ing baclofen especially when used as monotherapy. Additionally, cant difference in incidence of tachycardia, nausea, vomiting,
as this patients condition worsened 24h after presentation, clini- flushing, hypotension, or anti-emetic use between groups. There
cians should be aware of the potential for delayed decompensa- was significantly more hypertension in the propensity matched
tion in phenibut withdrawal. group compared to the metronidazole group (metronidazole
Conclusion: When treating phenibut withdrawal, clinicians n%3, propensity match n/415, p< 0.0001).

should be cognizant of the potential for delayed decompensa- Discussion: This small data set supports that disulfiram-like
tion and be comfortable exceeding FDA approved dosing of effects are similar in ethanol intoxicated patients regardless of
baclofen. 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

ryan.feldman@froedtert.com

Ryan Feldmaf” and Rachael Jaszczen§ki

#The Medical College of Wisconsin- Division of Emergency

Medicine and Medical Toxicoldifsroedtert Hosp;lié_a‘l';l'he

Medical College of Wisconsin- School of PharirideyMedical . .

College of Wisconsin School of Pharmacy Alexandra Amaducd, Kim Aldy’, Alison MeyrY,
Sharan Camplemah Shao L1, Alex KrotulsKi, Barry

Background: There is controversy over the existence of a metro- Logarf®, Adrienne Hughe§, Anthony Pizor, Joshua

nidazole induced disulfiram-like reaction. Uncontrolled case Shulmari, Ean SchwafZ Paul WaQ, Jeffrey Brert,

reports suggest metronidazole can cause a severe disulfiram-likegnd Alex Maninii, On behalf of the ToxIC Fentalog

reaction in combination with ethanol. Criticism of these cases Studv Grou

suggest the observed effects appear to be as likely caused by _y P )

ethanol than by a drug interaction. Further, controlled human ‘Lehigh Valley Health Network, Allentown, PA,U8#rican

and animal studies fail to demonstrate any increase in systemicCollege of Medical Toxicology, Phoenix, AZ ‘C&#er for

acetakjehyde concentrations or Objective Symptoms of disul- Fore.nSiC SCienC.e Resgarch and Education at the Fredric Rieders

firam-like reactions. Yet, metronidazole carries a warning to avoidFamily Foundation, Willow Grove, PA, UsAicology _

co-administration within 72 hours of ethanol. The purpose of this Department, NMS Labs, PA, USfegon Health and Science

study is to retrospectively assess the incidence of clinical effectsUniversity, Portland, OR, UBAiversity of Pittsburgh School of

consistent with a disulfiram-like reaction in a population of Medicine, Pittsburgh, PA, USKashington University School of

patients with analytically confirmed ethanol concentrations who Medicine, St. Louis, MO, USiversity of Colorado School of

received metronidazole. As alcohol may also be responsible forMedicine, Aurora, CO, US&hn School of Medicine at Mount

the effects seen, the incidence of effects will be assessed againsBinai, New York, NY, USA

a control group propensity matched for age, sex, and ethanol

concentration. Background: The fourth wave of the opioid epidemic is

Methods: A retrospective chart review was performed from 12/ described as fentanyl PLUS many other substances, including

01/2010 to 12/31/2020 on emergency department patients with designer benzodiazepines such as clonazolam, which is an ana-

analytically confirmed ethanol concentrations who received logue of clonazepam and a potent GABAagonist. Co-exposure

metronidazole. The incidence of disulfiram-like effects occurring of designer benzodiazepines with illicit opioids may confound

at any point after metronidazole administration were recorded. antidotal treatment, delay therapeutic response, and in the long

Disulfiram-like like effects were defined as nausea, vomiting,term, lead to addiction and withdrawal. We report a regional clo-

flushing, tachycardia, hypertension, hypotension and use of annazolam outbreak in ED patients with illicit opioid overdose.

anti-emetic. Medical records were also searched for the term
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60 mmHg, temperature 99F, and respiratory rate 16. Physical
Methods: This is a case series from the Toxicology Investigatorsexam was notable for slurred speech, ptosis, a wide-based and
Consortium (ToxIC) Fentalog study group, an ongoing cohort ataxic gait with short strides, inability to stand without support,
study at nine sites located across the United States. Consecutivdoss of toe/finger proprioception, horizontal and vertical nystag-
adult ED patients from 5 participating facilities who presented mus, bilateral finger-to-nose dysmetria, bilateral mild heel-to-shin
following a suspected acute opioid overdose were screened for dysmetria, and normal strength and sensation. Laboratory data
enroliment, which included comprehensive toxicological testing. was notable for bicarbonate of 20 mmol/L, creatinine 1.21 mg/dL,
Waste clinical specimens were analyzed via liquid chromatog-and alkaline phosphatase 35 U/L. Otherwise, laboratory data were
raphy quadrupole time-of-flight mass spectrometry for the pres- normal. CT brain and MRI of the brain, cervical, thoracic, and
ence of over 900 psychoactive substances and their metabolites.lumbar spine demonstrated no acute abnormalities. During his
Cases with clonazolam identified in biologic samples were initial hospitalization, the patient had minimal improvement in
included in this series, and medical records review washis symptoms. However, on symptom day 9, he started to
performed. improve and was able to ambulate with mild difficulty when
Results: In patients evaluated between 10/6/283/9/21, out of using a cane. The remainder of his neurologic exam had normal-
141 samples taken from presumed opioid overdoses from 5 clin-ized by day 10 of symptoms and he was discharged. On two-
ical sites encompassing 4 states (Missouri, Oregon, New Yorkyveek follow up, the patient reported minimal difficulty ambulat-
and Pennsylvania), 11 blood samples detected the presence ofing with a cane. He had no other neurologic symptoms or
clonazolam. Of these 11 patients, 8 (72.7%) were positive incomplaints.
Pennsylvania, 2 (18.2%) in Missouri, and 1 (9.1%) in Oregon. Aliscussion: Toxicity from excessive ethyl chloride huffing is
ranged between ages 18-65 (mean ag#.37) and the majority scantly reported in the literature. Toxicity in this case was charac-
occurred in men (NV48, 72.7%). Current sedative/hypnotic use terized by cerebellar findings, no attributable laboratory abnor-
(use <30 days prior) was reported in 1 (9.1%) and unknown usemalities, and no radiographic abnormalites on CT/MR. The
history in the other 10 (90.9%). Naloxone was given in 9 (81.8%)eurotoxicity was subacute and spontaneously resolved with
and the response after treatment with the first dose was known supportive care. Neurologic symptoms after ethyl chloride abuse
in 7 of these cases. Out of these 7 patients, no response withhave been reported although the pathophysiology is poorly
first dose was noted in 4 (57.1%), and improved level of con-understood.
sciousness was noted in 2 (28.6%). There were no deaths. Conclusion: Ethyl chloride is widely available and easily
Conclusion: This case series confirms an ongoing clonazolamobtained. It is gaining popularity as a potential inhalant/drug of
outbreak. Clinicians should recognize that illicit opioid overdoses abuse. This case of excessive huffing of ethyl chloride resulting in
may not fully respond to naloxone due to the presence of neurotoxicity with normal imaging characterizes a rare complica-
designer benzodiazepines. tion of ethyl chloride abuse.

alexandra.amaducci@Ivhn.org gwink3@gmail.com

John DelBianco, Meera Babu and Matthew P. Stripp
Garret Winklef, Rima Dilbarov4, Richard Clark Allegheny Health Network

Aaron Schneit and Alicia Minng . . . o

) ] ) ) . Background: Bromism, or chronic bromide poisoning, is rarely
“University of California San Diego, Department of Emergency  geen today. It can result from misuse of dextromethorphan
Medicine, Division of Medical ToxmolBUwve_rs_,ity of California hydrobromide/chlorpheniramine maleate 30 mg/4mg (Coricidin
San Diego, Department of Emergency Medicine HBP Cough & Cold). Symptoms include hypertension, hallucina-

tions, tremors, and hyperreflexia. In many cases, chloride levels

Background: Ethyl Chloride is a colorless, volatile liquid that was are falsely elevated due to bromide interference, and this is often
previously used as a general anesthetic and is currently used akey in diagnosis. This case describes a patient with bromism but
a topical anesthetic. Ethyl chloride is also commercially availablewith a normal chloride level and profound liver dysfunction that
as a DVD/VCR cleaner. There is an emerging trend of recreationamproved with N-acetylcysteine (NAC) administration.
huffing to enhance sexual relations, similar to the abuse of alky- Case report: A 31-year-old male with history of polysubstance
lated nitrites (‘poppers’). We describe a case of neurotoxicity due use and cardiomyopathy with a left ventricular ejection fraction
to repeated abuse of ethyl chloride, which is scantly reported in (EF) of 43% presented with confusion, abdominal pain, vomiting,
the literature. and fever. Four days prior to admission, he took 32 pills of dex-
Case report: This is a single case report of an adult patient. A tromethorphan/chlorpheniramine (960mg of dextromethorphan
36-year-old HIV-negative man with a history of intermittent ethyl and 128 mg of chlorpheniramine). He reported using this medica-
chloride huffing for 15 years presented to the emergency depart- tion daily for 10 years for its hallucinogenic effects. His blood
ment with an inability to walk for four days. The patient reported pressure on arrival was 153/102. Labs and mental status were
a rapid titration of huffing from zero to eight cans of 4.6 0z ethyl consistent with hepatic failure with AST>7000 and ALT 4239
chloride aerosol per day over a one-week period. The patient rec-although the ammonia level was normal. He was transferred to a
reationally used marijuana but denied other inhalants or drug hospital with liver transplant capabiliies and NAC was started
use. He had stopped using ethyl chloride three days prior to empirically. An echocardiogram showed worsening EF of 20-25%.
presentation. A similar episode of ataxia occurred one month Physical examination showed tremulousness, mild ocular clonus,
prior after heavy use of ethyl chloride, which resolved over two tachycardia, and bilateral lower extremity hyperreflexia. Viral
weeks. He reported a negative MRI brain during that evaluation. serologies as cause for liver failure were negative. Ceruloplasmin
The patient was abstinent from ethyl chloride abuse during the was normal and imaging ruled out Budd-Chiari. He denied use of
period of prior symptom resolution until this recent binge. Initial hepatotoxic medications including acetaminophen (levek 0.1).
vital signs were heart rate 88 bpm, blood pressure 147/ 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 hisDiscussion: The lipophilic drug tetrahydrocannabinol is known
presentation were consistent with bromism from daily use of to be detectable by UDS for several weeks after a heavy chronic
dextromethorphan hydrobromide. His bromide level was found user stops using marijuana. However, recognition of this phe-
to be 110mg/L (reference level 0.9 - 7.3 mg/L). Despite this ele-nomenon for other highly lipophilic drugs like fentanyl is much
vated bromide level, the patients chloride on presentation was more limited. Medical use of fentanyl is usually short-term, but
103mmol/L. His liver enzymes improved with NAC, diuresis, andheavy chronic use of illicit fentanyl may occur multiple times per
afterload reduction. Ultimately, the patient was discharged with day over many weeks. This patieit UDS was still positive for
behavioral health follow-up for substance use disorder. fentanyls >3 weeks after her last use. While it is possible that
Discussion: This case describes a 31-year-old male with dextro-she was not truthful about relapsing, a comparison of the con-
methorphan use disorder who presented with symptoms of firmatory testing results from days 0 and 23 is more consistent
bromism. Although the bromide level was elevated, his chloride with her self-report of not relapsing. The repeat LC-MS was nega-
was normal. Bromism has occasionally been described with ative for the parent drug fentanyl, and at 0.7 ng/mL was barely
normal chloride. This patieris normal chloride level may be sec- above the detection limit of 0.5ng/mL for the norfentanyl
ondary to worsening heart failure or recent diarrhea. The chloride metabolite. Both values are significantly decreased from her pre-
laboratory assay in this case did not exhibit significant bromide senting fentanyl and norfentanyl concentrations. Consistent with
interference, and the degree of interference varies by technique. these findings, a study of 12 OUD patients found that the mean(-
The bromide level in this case is lower than some previous casesmax) UDS clearance times were 7.3(19) and 13.3(26) days for fen-
This may be because the level was checked approximately fivetanyl and norfentanyl, respectively. Thus, the more likely
days after his last use of dextromethorphan hydrobromide, and explanation for the patients positive repeat test results is that
he had received intravenous fluids. Another notable point is the small amounts of fentanyl continued to redistribute from her
patent's severe liver injury that improved with NAC. Bromism- body fat over time, with detection of norfentanyl by the highly
induced hypertension likely reduced his cardiac output and con- sensitive urine testing.

tributed to hepatic ischemia. Conclusions: Similar to what is observed in marijuana users,
Conclusions: Bromism should be considered in patients with heavy chronic use of fentanyl can lead to lingering positive UDS
chronic use of dextromethorphan hydrobromide. This case illus- results for several weeks after the patient ceases use. Toxicology
trates that a patient may have an elevated bromide level without and addiction providers should consider the highly lipophilic
false hyperchloremia. A diagnosis of bromism should be consid-properties of fentanyl in order to correctly interpret UDS results
ered with a normal chloride level in the appropriate clinical set- in these patients.

ting.
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john.delbianco@ahn.org

Stephanie T. Weids Mark Chin®? and Laura Veach . . : . .
Wake Forest School of Medicine Addiction Research and Clinica?t(_:‘phame T. Weiss Michael S. Argen;?t Joni Evan$

Health Progranfjnsight Health and Human Services, Mtke and Yasmin Ga‘g’ o
Forest School of Medicine &\ake Forest School of Medicine Addiction Research and Clinical
Health Progran’i’,\/vake Forest School of Medicine

Background: While many illicit drug users inadvertently use fen-

tanyl when it is substituted for their intended substance, some Background: Addiction counselors provide opioid overdose edu-
users deliberately seek out and use fentanyl. There is limitedcation to clients and may have an increased likelihood of
information regarding the elimination kinetics of fentanyl in encountering an overdose emergency due to working with a
chronic heavy users. Because of its distinct chemical structurehigh-risk client population. Few data exist regarding the ability of
fentanyl is not detected by traditional urine drug screens (UDS) addiction counselors to describe opioid pharmacology funda-
that detect opiates unless a fentanyl-specific test is performed.  mentals, to recognize opioid overdose signs and naloxone resus-
Case report: A 40-year-old female with a history of polysub- citation indications, or to have confidence to intervene in an
stance use presented to the methadone clinic for help with opi- opioid overdose with nasal naloxone.

oid use disorder (OUD) and housing instability. The patient Methods: This longitudinal pilot study evaluated the effective-
reported injecting cocaine and 2-3 grams offentanyl’ per day. ness of an educational program on the knowledge base and con-
She was started on methadone 20 mg/day which was increasedfidence of addiction counselors and counseling trainees to
over four weeks to 45 mg/day. Her UDS was positive for fentanylsintervene in an opioid overdose. Inclusion criteria included
on her day of presentation (day 0) and confirmed by liquid chro- employment as an addiction counselor in the institutional addic-
matography-mass spectrometry (LC-MS), with serum fentanyl andiion counseling department or enrollment as a trainee in the
norfentanyl concentrations of 20.0 and 337.0 ng/mL, respectively.addiction counseling Masters program. Eligible participants
On day 23, her random UDS was positive for fentanyls, and areceived a REDCap link via email to provide consent and demo-
confirmatory test was also positive for fentanyls with serum fen- graphic information. Refusal to provide consent was the only
tanyl and norfentanyl concentrations of<0.5 and 0.7ng/mL, exclusion criterion. Consented participants received an initial sur-
respectively. The patient was suspected of relapse based on thevey two weeks before the training and a follow-up survey the
positive confirmatory test and discharged from clinic-associated week afterward.

housing despite her denial. A repeat UDS on day 30 was nega-The course content included four hours of didactics about opioid
tive for fentanyls. The patient struggled to maintain sobriety due agonists and antagonists, the opioid toxidrome and indications
to her housing instability and relapsed on day 45, testing posi- for resuscitation, legal issues, and hands-on nasal naloxone
tive by UDS for fentanyls on day 51. trainer experience. The survey included ten pharmacology and
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naloxone resuscitation knowledge questions and five confidence included. Exclusion criteria included cases that were unable to be
guestions. Preliminary analysis was performed after the first twofollowed until closure of the case, cases that were coded as con-
survey administrations, using paired t-tests. firmed non-exposures, as well as those coded as indirect deaths.
Results: Ten addiction counselors and 15 trainees were eligible Medical outcomes were defined according to the American
to participate in this ongoing study. Of these, 9/10 counselors Association of Poison Control Centers NPDS coding manual. After
(90% response rate) and 15/15 trainees (100% response ratdijltering the data to the three categories above, the data was fil-
agreed to participate. 22/24 consented participants (92%) com-tered to only include one line per exposure. Descriptive statistics
pleted the pre-course survey and 21/24 (88%) completed the were used to compare medical outcomes in methamphetamine
post-course survey. only exposures and opioid only exposures to combined metham-
There was a significant increase in participant knowledge scoresphetamine and opioid exposures.

(mean increase 1.8/10 correct answers#p0.001) and confidence Results: A total of 2,106 exposures were included in this study,
scores (mean increase 6.25/20 points;<0.001). Both knowledge 488 methamphetamine only exposures, 1,534 opioid only expo-
and confidence scores increased among participants with high sures, and 84 combined methamphetamine-opioid exposures
school or college education levels (knowledge scores 1.9/10 cor-reported over the 5 year period. Approximately, 58.33% of the
rect answers; confidence scores 7.4/20 points;¥0.019 and combined methamphetamine-opioid exposures resulted in mod-
p< 0.001, respectively). Among participants with a Masterserate effect, major effect, or death (MMD) compared to 64.75%
degree, only the confidence scores increased significantly (meanof the methamphetamine only exposures (OR 0.76, 95% CI 0.48-
increase 4.9/20; p.0.014). Among participants with<1 year or 1.23) and compared to 43.94% of the opioid only exposures (OR
>5 years of work experience, the increase in knowledge scoresl.78, 95% CI 1.14-2.81). Similarly, 39.29% of the combined meth-
was not significant, but their confidence scores increased signifi-amphetamine-opioid exposures required admission to a critical
cantly (mean increase 8.5/20; ¥0.001 and 4.5/20; p20.040, care unit compared to 44.88% of the methamphetamine only
respectively). Among participants with 1-5 years of work experi- exposures (OR 0.80, 95% CI 0.49-1.27) and 27.64% of the opioid
ence, both their knowledge and confidence scores increased sig-only exposures (OR 1.70, 95% CI 1.07-2.66).

nificantly (mean increase 2.3/10; $#:0.028 and 5.0/20; p20.001, Conclusions: Compared to opioid only exposures, combined
respectively). methamphetamine-opioid exposures had a significantly worse
Conclusions: Opioid and naloxone pharmacology training is crit- medical outcomes and more critical care unit admissions.
ical in addiction counseling education to maximize counselor However, there was a non-significant trend towards worse med-
effectiveness in working with substance use disorder clients andical outcomes and more critical care unit admissions in metham-
to prepare them to respond to overdose emergencies. This cur-phetamine  only exposures compared to combined
riculum improved short-term addiction counselor and trainee methamphetamine-opioid exposures. The power of this study is
opioid pharmacology knowledge, recognition of opioid overdose limited by the low number of combined methamphetamine-opi-
signs, and confidence in using naloxone and counseling clients oid exposures compared to the methamphetamine only and opi-
about opioid pharmacology. oid only exposures. Further study is needed to better understand
Further data collection to measure participantknowledge reten- why combined methamphetamine-opioid exposures lead to
tion and sustained confidence to intervene in an opioid overdose worse medical outcomes than opioid only exposures.

will occur at six- and 12-months post-course.

brenner.marielle@gmail.com
stweiss2@gmail.com
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Thornton
Kansas Poison Control Center

Background: Methanol is a colorless, volatile, flammable, and
Marielle Brennef, Shannon PenfounB and highly polar liquid. Due to its toxic metabolites, methanol is a
Louise Kad w¢_e|| known to cause an a_ni_on 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
Background: In the past decade, there has been an increasing to 81% methanol, despite not being listed as an ingredient. We
incidence of reported co-exposure of methamphetamine with report two cases resulting in serious toxicity and death after sus-
opioid substances. While the increase in combined metham-pected ingestion of hand sanitizer as an alternative ethanol
phetamine and opioid use has been widely reported, there have soyrce.
been few studies reviewing the medical outcomes of these types Case report: Case 1: A 36-year-old female with previous history
of ingestions and even fewer studies reviewing the medical out- of overdose, hand sanitizer ingestion, and recreational cold medi-
comes of combined methamphetamine and opioid use com- cation use called EMS due to shortness of breath and dizziness
pared to opioid use alone or methamphetamine use alone. This while reportedly detoxing from alcohol. While initially anxious
study aims to evaluate whether combined methamphetamine with normal oxygenation for EMS, upon arrival to the emergency
and opioid use leads to worse medical outcomes than metham- department (ED) she became altered and minimally responsive.
phetamine use alone or opioid use alone. She was intubated and sedated and an orogastric tube suctioned
Methods: This was a retrospective chart review of methampheta- dark secretions from her stomach. Labs showed pkl7.0, HCO3
mine exposures, opioid exposures, and combined methampheta-2 1mgq/L, AG 24, Lactic Acid 3.1mmol/L and non-detectable

mine-opioid exposures reported to a single poison center ethanol. A sodium bicarbonate (NaHCO3) infusion was started at
between January 1, 2016 to December 31, 2020. All opioids were

3ndiana Universitfindiana Poison Center
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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-Methods: A retrospective data review was conducted from 11%
dialysis performed for 4 hours. Methanol level after dialysis wasof the PCs in U.S. from 2014 to 2020 to determine if after the
12mg/dL. She did not improve and was determined to be brain passing of Senate Bill .3187, amendment .2151 there was a
dead on day 4. decrease in hydrocodone overdose fatalities.

Case 2: A 30-year-old female presented to the ED for alcohoResults: The PCs under review documented 660 toxic deaths
detoxification reporting her last drink was several hours earlier. from 2014 to 2020. The percentage of deaths from a toxic expos-
On arrival she was verbally responsive, blood pressure 126/ure where hydrocodone was documented as one of the medica-
93 mmHg, pulse 100 bpm, respirations 18/min, oxygen saturationtions involved in relation to overall reported deaths are as
96% on room air, AG 31 and CO5mmol/L. She received IV flu- follows: 2014: 4.7% of 64, in 2015: 3.8% of 78, 2016: 1.23% of 81,
ids, lorazepam for agitation, and an IV bolus of 150mEq 0f2017: 1.88% of 106, 2018: 3.5% of 84, 2019: 1.16% of 86, and in
NaHCO3. Her condition rapidly declined, and she was intubated2020: 2.1% of 94. Prior to the reclassification the percentage of
and admitted to the ICU. The acidosis worsened (pH 6.75, HCO@leaths documented involving hydrocodone in relation to overall
3.9mEqg/L) and a NaHCO3 infusion was initiated at 200ml/h. Thedeaths were as follows, 2013: 2.9% of 67, 2012: 5.4% of 73, 2011:
family found 4 empty bottles of hand-sanitizer, however her 5.3% of 75.

ethanol level was non-detectable. A toxic alcohol ingestion was Conclusions: The data showed a 46.88 % rise in overall drug
suspected and fomepizole and continuous renal replacement related deaths between 2014 and 2020. The review of data did
therapy initiated. Initial methanol level was 260mg/dL. Ten hours not show a significant decrease in deaths associated with the
after arrival it was 76mg/dL, 21 mg/dL 22 hours post-arrival, and reclassification of hydrocodone form schedule Iil to schedule Il
<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 Alfredo Gonzale2 and Darelle Hinsof
significant AG acidosis resulting in a severe outcome and death. . . .
Conclusion: Despite FDA warnings, methanol-containing hand aSOUth Texas Poison Cerftemiversity of Texas Health-San
sanitizers are available and ingestions can result in extremely/ANtoNIo

high methanol levels with significant morbidity and mortality. A

high index of suspicion is warranted and treatment with fomepi- Background: 2-Methy-AP-237 (2-MAP) is a derivative of AP-237
zole and hemodialysis should be considered early. (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

hinson@uthscsa.edu

loller@kumc.edu

Alfredo Gonzale2 and Darelle Hinsofi patient unresponsive and hypoxic. Naloxone was administered
2South Texas Poison Cerfleniversity of Texas Health-San and the patient regained consciousness, and was transported to
Antonio ' the emergency department. The institutiors toxicology protocol

was followed that included the following laboratory studies CBC,

L . . CMP, UDS, acetaminophen and salicylate level, an EKG was done.
Objective: The National Center for Health Statistics (NCHC) at o Lrine drug screenpwas negative?’ 2-MAP is not detected by
the Center for Disease Control and Prevention (CDC) has docut'he urine drug test available in the United States. The Emergency
mented a steady rise in drug related deaths over the last 2 deca-

des. Hydrocodone played a key role in those trends as one OfDepartment physician consulted with the Poison Center. The

the most prescribed medications in the United States prior to its ?ig?gé rsméasln%d_ igni?'%%soagi.ly ét_ag f'ol/fn; n ?_\[Z effhéogg\r/é?;CBn':g ni-
reclassification. There are five different schedules of controlled P T ' :

X . tor was showing normal sinus rhythm. The physician requested
glfﬁ;t; r:;eess Ai: St (%ﬁsécrllsbesdchgé/ulézeargngzge dStgﬁﬁSpoct:gr?ttig;”?girnfqrmation _such as mechanism of action, kinetics, observation
abuse acceptea medical use, and potential f(’)r addiction period, antidote, etc., on the drug 2-methyl AP 237 or
Sched'ule 3 drugs are categorizéd as having a moderate to IOV'VBucmnazme, (Z.'MAP)’. no |nf9rmat|or_1 was found_ n Pplsmdex.
potential for abuse, and schedule 2 have high potential for abuse Based on the limited |r_1format|0n aval_lable the toxicologist rec-
and dependence. bn October 2014, Senate Bill, S .3187, amen hmme?deflbsymptomath a;nd Zupportlvz catLe and ?al?_xoneftlf

’ T L e patient became respiratory depressed with re-evaluation after
hment 2151, was enacted to change medications containing an extended period of observation. The patient was admitted for
ydrocodone from a schedule 1ll to a schedule Il. Under this

I : ) ; ] medical observation.
reclassification, traffickers are subject to increased fines and pen-

; : L o ) Discussion: The only information found on 2-MAP was from
ami Cgat\',\(/a:jls d ns:dst?)?e(cj)rgrl]r:jaltrgrnessc(;lrﬁ)élgnmf(c))rreriﬁelgrgnd .lt_?]i Wikipedia which described 2-MAP as an agonist of mu-opioid pep-
i%tent of this Bill was to reduce ablFJ)SG and deaths ass)(;.ciatedtide receptor. 2-MAP is a potent synthetic opioid, one of the most

: : ; otent compounds among a series of analgesic acyl piperazines. 2-
with hydrocodone overdose in the United States (U.S.). The pur—p . o

. . A . methyl-AP-237 is sold on the black market and classified as a
pose of this research Is to determine if Senate Bill .3187, amend"‘designer opioid’. There are five different schedules of controlled

i 0,
{Egn& 'é1’53%)iggﬁrgzsnetgrg%gg;?g&g;;%'?ﬁ?ndze(‘;"ltzstc')nzgzeoll/° 0fsubstances as described by the United States Controlled Substance
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Act. The 5 schedules are based on potential for abuse, acceptedserve as a valuable safeguard against medication errors. The bul-
medical use, and the potential for addiction. Scheduled Il substan- let or torpedo shaped suppository form as opposed to a gel cap-
ces are categorized as having a moderate to low potential for sule would likely decrease wrong route exposures.

abuse, and schedule Il 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

hinson@uthscsa.edu
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-

Darelle Hinsort and Alfredo Gonzale2 taminated with methanol. Methanol intoxication can cause CNS
@University of Texas Health-San AntdSiouth Texas Poison and respiratory depression, high anion gap (AG) acidosis with life
Center threatening cardiopulmonary effects, risk of death and permanent

blindness. Methanol poisoning may occur even with ingestion of

Background: Bacterial vaginitis (BV) is the most common vaginal Small quantities. Unfortunately methanol testing is not readily avail-
condition in women ages 15-44, it is estimated that 29% of able at many health care facilities (HCF) leaving providers and poi-
women in the United States of that age group are affected. son centers (PC) to use SUrrOgate metabolic teStlng and clinical
Secondary to BV is vaginal candidiasis which accounts for 1.4 miliudgement to make treatment decisions. We present a case of
lion outpatient visits annually. methanol poisoning where use of serum bicarbonate and anion
Boric acid has anti-fungal and antiseptic properties and has beengap did not detect a treatable methanol concentration.

used for over 100 years for the treatment of vaginal infections. It Case:A 50-year-old man presented to the emergency department
is an inexpensive, easy to use, easily accessible treatment of vagiED) approximately 4 hours after consuming up to 40z of hand
nal infections, and does not require a physicias visit. The prod- Sanitizer (Art Naturals brand hand sanitizer) for the purpose of
uct is heavily marketed on social media sites and widely sold on-intoxication when ethanol became unavailable. The Poison Center
line. Most preparations sold on-line or over the counter are no at the time of presentation was concerned for possible methanol
longer in the bullet shaped wax and glycerin mixture; most are contamination and recommended laboratory monitoring; serial
formulated in a 600 mg hard capsule. BMP and ethanol levels. He was awake, alert and ambulatory with

The Food and Drug Administration estimates that 1.5 million Only nausea and vomiting. His initial laboratory findings revealed
people are injured by medication errors annually in the U.S...AG 17 with CO2 19, Na 123 and K 3.3 and a negative serum etha-
According to the Institute of Medicine (IOM) medical errors are Nol. His repeat labs at 10-hours and 12-hours post ingestion
the eighth leading cause of death in the United States, the improved following fluid resuscitation with vitamin/electrolyte sup-

report identified medication errors as the most common type of Plementation. It was felt that it was not likely for him to have con-
error in health care. Medication errors at home occur at rates of sumed a methanol-contaminated hand sanitizer product as his lab

between 2-33%. results were consistent with a chronic alcoholic after recent alcohol

Poison control centers manage phone calls concerning medica-consumption, and symptoms and laboratory improvements were
tion errors; including wrong route administration and adverse observed after supportive cares. He was discharged to home. The

drug reactions from patients, caregivers, and healthcare profes-Poison Center and subsequent shift provider were unaware that a
sionals. This Study will evaluate the frequency of wrong route methanol level was sent and it eVentUa"y returned 72-hours later

exposures / ingestion of boric acid vaginal suppositories over the (70mg/dL). Follow up with the patient at home was established
last decade. later that day at approximately 4 days post exposure. The patient
Methods: A retrospective data review from six regional Poison reported he was doing well with good vision and no complaints.

Centers in the United States was conducted over a ten yearOn a subsequent home follow-up the patient did endorse burning

period to determine the number of boric acid vaginal supposito- in the stomach and some slightly blurred vision with trouble with

ries exposures documented as wrong route exposures. Ourfln_e dete_uls, but Othel_leSG domg_ well. _

search for data included all cases documented as wrong route Discussion: The patient was discharged prematurely given a low
exposures with boric acid vaginal suppositories with products Suspicion for ingestion of a methanol-contaminated hand sani-
coded as borate (excluding topical & insecticide) or boric acid tizer due to his history and workup, but a timely methanol lab

vaginal suppository (antiseptic excluding insecticide). reporting would have resulted in fomepizole therapy. Fortunately
Results: Boric acid vaginal suppository wrong route exposures this patient survived his methanol ingestion with minimal

documented from our multi center survey are as follows: in sequelae.

2011-15 cases were documented, in 2012-23 cases, 2013-28onclusion: This case report suggests that methanol levels up to
cases, 2014-17 cases, 2015-21 cases, 2016-18 cases, 2017/800g/dL may not be as severely toxic as previously thought. It
cases, 2018-44 cases, 2019-110 cases, and 2020-280 cases waig® illustrates that closing anion gap might not be sufficient to

documented. During the surveyed 10 year period boric acid vagi- fule out a possible methanol ingestion in the absence of timely
nal suppository wrong route exposures has increased methanol level testing.

exponentially.

Conclusions: Product design can be a contributing factor in samantha.lee@hcmed.org

wrong route exposures. The appearance of the medication may
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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-

Michael Levin&, Kim Aldy’, Alison Meyr?, Sharan amisole, and xylazine.
Camplemar?, Stephanie Abstofi, Alex Krotulsk,
Barry Logafi, Alexandra Amaducéi, Adrienne michaeldlevine@gmail.com

Hughe€, Evan Schwafz Anthony Pizo®, Paul Wag,
Jeffrey Brent, Alex Manini, On behalf of ToxIC
Fentalog Study Group

@University of California, Los Angdlamerican College of
Medical Toxicolog§Center for Forensic Science Research and
Education at the Fredric Rieders Family Found3tigrigh
Valley Health NetworfQregon Health and Science University; . .
fWashington University School of Medi@daijversity of Saumitra Rege, Ryan Cole and Christopher Holstege
Pittsburgh School of Medicifielniversity of Colorado School of ~ University of Virginia
Medicine,lcahn School of Medicine at Mount SifiaixIC
Fentalog Study Group Background: More than 20 million antidepressants were pre-
scribed in the U.S. between October and December 2020, a sig-
Background: Many illicit opioids contain adulterants that are nificant increase compared to the same months in the prior year.
potentially harmful. We describe analytically confirmed adulter- We sought to characterize the SSRIs exposures reported to the
ants present in a cohort of ED patients presenting after an opioid U.S. National Poison Data System (NPDS).
overdose. Methods: The NPDS was queried for all human exposures to
Methods: This case series includes adult ED patients who pre-selective serotonin reuptake inhibitors (SSRIs) reported to the
sented after a suspected opioid overdose to an emergency U.S. Poison Centers (PCs) between 2015 and 2020. We descrip-
department at a participating site in the American College of tively assessed the demographic and clinical characteristics. Calls
Medical Toxicologys Toxicology Investigators Consortium (ToxIC)from acute care hospitals and hospital based EDs (ACH) were
fentalog study group between 10/6/20-3/9/21. Case exclusion cri- studied as a subgroup. Trends in SSRI exposures were analyzed
teria were unavailable specimens, non-toxicological alternate using Poisson regression with percent changes being reported.
diagnoses (trauma, burns, sepsis), prisoners, and childreri8. Results: There were 346,082 SSRI exposure calls made to the PCs
Participating sites include 5 facilities in 4 States (Pennsylvaniafrom 2015 to 2020, with the number of calls increasing from
Missouri, New York, and Oregon). Discarded blood samples weré1,791 to 62,504 during the study period. Single substance expo-
collected and toxicological confirmation was performed via liquid sures accounted for 45.5% of such SSRI exposures. Of the total
chromatography quadrupole time-of-flight mass spectrometry for SSRI calls, the proportion of calls from ACHs decreased from
the presence of over 900 psychoactive substances and their56.2% to 53.2% from 2015 to 2020. Multiple substance exposures
metabolites, including adulterants. Patients included in this ana- accounted for 65.5% of the overall SSRI calls from ACHSs.
lysis were positive for at least one adulterant upon toxicological Approximately 15% of the patients reporting SSRI exposures
confirmation. were admitted to the critical care unit (CCU), with 18.8% patients
Results: Out of 760 patients screened, 81 met inclusion criteria; admitted to a psychiatric unit. Residence was the most common
the median (IQR) age was 36 (34-49) years and the majority weresite of exposure (94.2%), and 63.9% of these cases were enroute
men (59; 72.8%). Of the 81 samples tested, 61 contained illicito the hospital via EMS when the PC was notified. Among the
opioids Only 4 (4.9%) of the 61 lacked adulterants. Adulterantspatients, 66.7% were male, with individuals between ages 13 and
present are summarized in the Table, and included quinine (41;19 years (31%) predominantly reported SSRI exposures.
50.6%), levamisole (25; 30.9%), xylazine (16; 20%), lidocaine (I1®yspected suicides (58.5%) and therapeutic errors (18.6%) were
20%), phenacetin (13; 16%), and diphenhydramine (12; 14.8%)ommonly observed reasons for exposure, with the former
Phenacetin was primarily confined to samples from Pennsylvania,accounting for 83% cases reported by ACHs. Major effects were
whereas levamisole, lidocaine, and xylazine were located inseen in 3.7% cases and the case fatality rate for SSRI was 0.3%.
Pennsylvania and Missouri. Quinine was present from samples irSertraline was the most commonly observed SSRI (23.6%). The
all four states. While most samples that tested positive for either most frequently co-occurring substances associated with the
phenacetin or levamisole had the presence of cocaine, 4 out of cases were atypical antipsychotics (9.3%) and benzodiazepines
25 (16%) samples that contained levamisole lacked any evidencg8%). Tachycardia (19.7%) and drowsiness/lethargy (15.6%) were
of cocaine. the most commonly observed clinical effects. During the study
Discussion: In this cohort, adulterants were widespread, even period, the frequency of SSRI exposures increased by 19.9% (95%
though there was geographic variation. While this analysis wasCl: 16.2%, 22.7%; $£0.001), and the rate of SSRI exposures
not designed to evaluate toxicity from the adulterants specific- increased by 23.1% (95% CI: 15.2%, 29.2%; 2001).
ally, it is possible that toxicity occurs. Quinine is a 1a anti-arrhyth- Conclusion: There was a significant increase in the reports of
mic, and is associated with nausea, vomiting, hypoglycemia,SSRI exposures during the study with sertraline being the most
thrombocytopenia, and cinchonism (tinnitus, blindness, and dizzi- commonly reported SSRI. Suspected suicides was the most com-
ness). Phenacetin is associated with renal failure with papillarymon reason for exposure.
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.

svr5d@hscmail.mcc.virginia.edu
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Saumitra Rege, Kawai Tanabe, William Goodrich,

Saumitra Rege, John Costello, Aaron Frey and Moira Smith and Christopher Holstege

Nathan Charlton University of Virginia
Uni ity of Virgini L . L - . .
niversity of Virginia Obijectives: Misuse of prescription opioids continues to be a sig-

) nificant public health crisis globally. According to the Centers for
Backgrour_ld. In 20.19' a total of 70,630 _drug overdose deaths Disease Control and Prevention (CDC), there were more than
occurred in the United States, an age-adjusted rate of 21.6 perz; 500 oyerdose deaths in the United States (U.S.) in 2019, with
100,000 population and a 56.5% increase from 2013. In 2018, 065 jnyolving an opioid. The present study sought to evaluate
approximately 1.6 m||||(_)n persons in the U”'t‘?d States aged 12 the recent trends in the severe outcomes to single substance
or older were categorized as current hallucinogen users. They,;,iq (SSO) exposures reported to the U.S. poison centers (PCs).
objective of our study was to evaluate the trends in hallucino- Methods: The NPDS was queried for single substance opioid
gen-relat.ed calls to the US poison centers (PCs). ._exposures from 2011 to 2018. Cases with severe outcomes (SO)
Methods: The National Poison Data System (NPDS) was queriefiere gefined as exposures that resulted in either a death or
fﬁr all k(\:loisgg,lyz%man_expok?uris to _halluci‘nogens_from f01P/O'1/ 14 major clinical outcomes. We identified and descriptively assessed
throug using the American Association of PoISON wq " rejeyant demographic and clinical characteristics. Poisson
Control Center (AAPCC) generic code identifiers. We identifiedg o oqgion models were used to evaluate the trends in the num-
and descriptively assessed the relevant demographic and clinical er and rates (per 100,000 human exposures) of SSO exposures
characteristics. Reports from acute care hospitals and h_ospltat)esulting in SO. Percen’t changes from the first year of the study
based EDs (ACHs) were evaluated as a subset. Trends in hall 011) were reported with the corresponding 95% confidence

cinogen frequencies and rates (per 100,000 human exposures)yioais (950% CI). Logistic regression was utilized to study the
were analyzed using Poisson regression methods. Percenticic markers of severe outcomes.

changes from the first year of the study (2014) were reported pasyits: Overall there were 308,202 SSO-related cases reported
with the corresponding 95% confidence intervals (95% Cl). to the U.S. PCs during the study period. The proportion of cases
Results: During the study period, there were 18,729 toxic expo- from acute care hospitals and emergency departments (ACH)

sures to hallucinogens that were reported to the PCs. The fre'increased durin :

g the study period (32.9% vs 48.9%). Among
quency of exposures decreased by 46.3% (95% CI: - 54.5%, .- ith 2 2
36.5%; p< 0.001), and the rate of exposures decreased by 45.30/Cases with severe outcomes, ages between 20 and 29 years

- 127.9%) constituted the most common age group. Males
95% CI: - 53.8%, - 35.9%:<p0.001). Of the total hallucinogen : :
<(:alls, the proportion of calls from AC):Hs increased from 68.:?% toaccounted for 57.4% cases. Most exposures with SO occurred in

' .~“a residence (83.7%). Hydrocodone (25.6%) was the most common
74.8%, with the percentage of calls from the general public pioid reported in cases followed by oxycodone (18.7%).
decreasing. Multiple substance exposures accounted for 44.4% o ntentional abuse (48.4% vs 12.7%) and suspected suicides
the overall hallucinogen calls and 50% of calls from ACHs.(24 7% vs 12.9%) were more common in exposures with SO
Approximately 19% of the patients reporting hallucinogen expo- ) : '

dmitted to th itical it (CCU ith 7% fSimiIarIy, non-oral routes of administration were more common
sures were admitted to the critical care unit ( ), Wi ° Oin exposures with SO (40.9% vs 8.1%). The rate of exposures with

patients being admitted to a psychiatric facility. Residence was incr 71.3% % ClI: 63.4%. 79. 1). The risk
the most common site of exposure (76.3%), and 81% of thesegfo SC? ?,;?ﬁ dsbgo-re?at‘;égse;pgsu?:s v(\)/’asgta?or%%e)st ine c:lses
cases were enroute to the hospital via EMS when the PC wag atween 50 and 59 years of age (Ref: 2029 years) (AOR: 1.61
notified. Cases were predominantly male (67.1%), with the mostggo, ¢ 1 52 1.71). Males were 16% more likely than females to
common age group being 13'19. years (37'6%)' The proportlon_ofhave serious outcomes (AOR: 1.16, 95% CI: 1=12.20). The risk
such cases (38.7% to 54.1%) increased during the study periodi severe outcomes with SSO exposures was significantly ele-
Intentional abuse (70.1%) was the most common reason forvated in hydrocodone (AOR: 2.43, 95% Cl: 2.302.58), oxy-
exposure, with the proportions of suspected suicides being ¢qqone (AOR: 1.64, 95% CI: 1.55.73) and tramadol (AOR: 1.80
higher in cases reported by ACH (12.1% vs 14.9%). During th@yso ). 1 69- 1.92) exposures. Other Important predictors of a
study period, the proportion of reported hallucinogen abuse ggn related SO were suspected suicides (Ref: Unintentional
exposures decreased (75.5% to 69.3%), while suspected SUiCide&posure) (AOR: 3.82, 95% CI: 3.674.09), non-oral routes of

increased (8.6% to 14.2%). Major effects were seen in 8.2% cas . ; . ; . 0 .
and there were 126 deaths reported, with 10 fatalities reported Eﬁgwgigggﬁ:]e ($nef'tdgg$;§n)céﬁsou§ fé;?c;ng%? tﬁg 268g .O(()F)zef:

for single substance hallucinogen exposures. The most frequentlygortheast region) (AOR: 1.21, 95% CI: 1-16.28).

co-occurring substances associated with the cases were alcoho onclusions: The number of SSO exposures cases decreased. but
(12%) and marijuana (9.7%). Tachycardia (42.8%) and agitatith usions. . xposu » DU

(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.

ose 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.

svrs5d@hscmail.mcc.virginia.edu

svrsd@hscmail.mcc.virginia.edu
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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

Lindsey Claire Eppersdh Serah Mbugud, Sarah insecticide associated with death.

Watkin§® and Todd Phillip$

#University of Texas Southwestern Medical Center, Department of lindseyepperson@gmail.com
Emergency Medicin®lcGovern Medical School at UTHealth,

Department of Emergency Medicfii@xas Tech University Health

Sciences Center, Department of Emergency MeBWiest, Texas

Regional Poison Center

Background: “Waspind—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-Regan Baurfi, Julia Marti?, Min Y, Svetla

mented fatalities are even rarer. Deaths associated with pyreth-Sa|V0V£, Dana Quesinberl‘i/and Peter Akpunonﬁf

roid ingestion and inhalation have been reported, but deaths 3University of Kentucky HealthC8dmiversity of Kentucky
3zzgﬁféeg l\JArlwlithu énje(;ggﬂ g‘ ;Vtir réggebgfna gg(_:ug:?_r;zd'fer\:lvaeleHealthCare - Assistant Professor, Emergency Méuininessity
with a history c(]Jf sepizures attributed to chronic %lwethampheta- of Kentucky Medica) Center - Assistant Professor, Pathology &
mine use, who injected crystallized Raid as an alternative tOLaboratpry MedicinByniversity of Kentucky and Kentucky Injury
methampﬁetamine Prevention and_Research _Cent_er, Department of Biostatistics,

' College of Public Healftyniversity of Kentucky and Kentucky

Case report The patient presented to the Emergency ... prevention and Research Center, Department of Health
Department (ED) for _p_rogr_esswely worsening dyspnea, IEthargy’Management and Policy, College of Public Health
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 Background: Routine drug testing provides limited value for ini-

with bilateral pleural effusions and acute hepatic failure with fi@! clinical treatment of overdoses and is rarely ordered by ED
transaminases> 9000 U/L, INR of 3.6, and platelets 51 x1(/L. Physicians in favor of symptomatic and supportive care. Lack of
She developed new-onset renal failure (K 6.6 mmoliL gunconfirmatory testing leads to the inability to track the involve-
37mg/dL, Cr 3.4mg/dL). Vasopressors for refractory hypotensior{“e”t of substan(_:es in non-fatal _overdoses, thu_s furthe_r impact-
and a sodium bicarbonate infusion for acidosis were adminis-"d ICD 10 coding documentation. To complicate this, many
tered. Renal failure persisted despite continuous renal replace-Synthetic substances are not detectable utilizing common labora-
ment therapy and hemodialysis. Hepatic failure worsened despite [07Y testing. _ _ _

N-acetylcysteine treatment. After further clinical deterioration she 11iS i a pilot study exploring an innovative approach for com-
was successfully resuscitated following a brief cardiac arrest, therPréhensive drug testing of non-fatal overdoses in ED and allows
transitioned to comfort care and died nine days after presenta- 1 the capture of missing information and identification of novel
tion. The frequency, chronicity, and quantity of our patiers pyr- _synthetlc _drug |r_1volver_nent. This add_ltlona_ll |nf(_)r_mat|on will
ethroid abuse remain unknown. improve diagnostic coding (and administrative billing records)
Discussion: Several cases of systemic toxicity from intravenousNVolving overdoses. This study hopes to show the benefits of

pyrethroid abuse are documented. One case describes status epiSUCh comprehensive and routine testing and % potential impact
lepticus in a 44-year-old male after injecting 3-4 millilters of ©N Public health response to the opioid drug epidemic. This pro-
cypermethrin 1.2% into his inguinal area. Another case described®Ct IS part of the Kentucky Overdose Data to Action Proposal in
hypoxia and sub-pleural consolidations on computed tomog- '€SPonse to the CDC funding opportunity CDC-RFA-CE19-1904.
raphy after a 30-year-old female injected 5-7 millilters of pralleth- Methods: In addition to the workflow of the implementation of

rin 1.6% into her wrist. Liver failure and altered mentation were NOVe! testing, the primary objective is to identify patterns of sub-
described in a 56-year-old male after injecting crystallized pyreth- Stance abuse. Secondary objectives include the severity of symp-
roids; however, he was later found to be positive for hepatitis A t0mS, potential treatment guidelines, utilization of health care
and B. resources, morbidity, and mortality. Additionally, concordance

Reported deaths from pyrethroid exposures are rare. A 45-year2€tween involved substances based on toxicology testing and
old male presented to the ED for nausea, vomiting, and diarrhea involved substances identified by the ICD-10-CM discharge diag-

after consuming food contaminated with cypermethrin. He devel- NOSes. N .
oped seizures and died from cardiac arrest three hours later.Patients are identified as a suspected or potential overdose by

Reported deaths from intentional abuse of pyrethroids are even the health care team. Once identified, an order was placed noti-
less common. A 29-year-old male presented in respiratory dis-f¥ing the laboratory to secure and save any leftover samples of
tress after smoking synthetic marijuana laced with pyrethroids; Plood and/or urine for further analysis. A retrospective record

he developed respiratory failure and died from cardiac arrest. ~ €View will be performed for collection of demographic data and

Pyrethroid insecticides cause hyperexcitation via delayed sodiumSusPected overdose type. This study was designed not fo inter-
channel closure at lower concentrations, and antagonism of f€re With routine medical care. Any research testing performed
GABA-mediated chloride channels at higher concentrations, Was not included in the patients medical record. Drug screen

which may account for the sympathomimetic "high sought with ~ testing was performed via gas chromatography-mass spectrom-
abuse of pyrethroids. Pyrethroid insecticides contain toxic sol- €Y (GC-MS) and liquid chromatography-tandem mass spectrom-
vents including cyclic, aromatic, and halogenated hydrocarbons, &ty (LC-MS/MS). Further testing will be pursued for patients with

in addition to other reportedly inert propellants and corrosion ;:_Iir(;i_cal discrepancy between clinical presentation and laboratory
indings.
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develop rhabdomyolysis compared to other stimulants, 3X(1, nvs
Results: Study enrollment, data collection, and analysis is 2584)¥452.5,p% < .00001. This result was significant qt < .05.
ongoing. Currently, 304 patients have been identified since April Discussion: In this small single poison center analysis, metham-
15, 2021. The population is 60.3% male, average age of 34.®hetamine was associated with a higher incidence of rhabdo-
years. Opioids were the most commonly suspected agentmyolysis as compared to other stimulants as defined by the
involved (42.5%), 21.9% of exposures were unknown in nature AAPCC. Several limitations existed including: no confirmatory
159 of the patients have had drug testing competed. 12 cases testing was done on subjects, rhabdomyolysis was defined as CK
were identified as potential exposure to a novel agent not >500 I/U and/or myoglobinuria which may not be clinically sig-
detectable by routine hosptial testing and will be analused for nificant, and our results were underpowered to test metham-
further analysis. phetamine against other individual stimulants.
Conclusions: This project aims to develop a process to make Conclusion: This study suggests that the incidence of rhabdo-
drug screening more valuable and comprehensive in era of the myolysis is higher with methamphetamine exposure than with
narcotic epidemic. With more extensive testing for synthetic and other stimulants. Health care providers may consider screening
novel drugs, the more decrete data will be available to improve patients who are exposed to methamphetamine for rhabdo-
understanding, management and prevention methods against myolysis. Further longitudinal studies required to elucidate a true

the overdose epidemic. causation.
rabaum2@uky.edu wrushton@uabmc.edu
Brian Whitworttf, Kalah Eltagond& and William Ryan Goet?, Kate OConnof, Tylan Magnussof
Rushtor? Jennifer Trevo? and William Rushtofi
aAlabama Poison Information Center, ChiklerAlabama; #Tinsley Harrison Internal Medicine Residency Program, University
bAlabama Poison Information Center of Alabama Birmingha®Department of Medicine, Division of

Pulmonary and Critical, University of Alabama Birmingham;

Background: Rhabdomyolysis is an adverse effect sometimes Alabama Poison Information Center

associated with stimulant use reported to US poison centers. The

purpose of this study was to identify trends in the incidence of Background: Dapsone (4,4 diaminodiphenylsulfone) is utilized
rhabdomyolysis reported with methamphetamine use compared clinically for the treatment of a variety of dermatologic and infec-
to other stimulants. tious conditions. Dapsone has classically been associated with
Methods: The electronic medical record (EMR) for a state-widemethemoglobinemia and hemolytic anemia, however more sinis-
poison center serving a population of approximately 5 million ter toxicities have been described.

people was queried for cases in a 5-year period reported Case report: A 47-year-old woman presents with hypoxemia and
between 01/01/2016 and 05/11/2021. Subjects were identified by leg pain. Her medical history is notable for Crohs disease and
searching for single xenobiotic exposures under the American pyoderma gangrenosum. She was initiated on dapsone three
Association of Poison Control Centers (AAPCC) major substanc@onths prior to presentation with the dose increased from
category Stimulants and Street Drugd.hese cases were subse-100mg to 150mg by mouth daily one month prior. Prior to initi-
quently analyzed to identify those with rhabdomyolysis coded as ation, her G6PD activity was confirmed. She denied other symp-
an effect. National Poison Data System (NPDS) Coding Usd®ms, including palpitations, dyspnea, cough, and hemoptysis.
Manual v3.2 defines rhabdomyolysis as creatine kinase Vital signs were notable for HR 105bpm, SpO2 88%. Exam dem-
(CKy 5001U/L and/or myoglobinuria. Methamphetamine expo- onstrated a well appearing female in no acute distress, breathing
sures were subsequently compared to other stimulants including comfortably, clear lungs, normal heart sounds with regular tachy-
amphetamines, cocaine, ephedrine, kratom, LSD, mescaline/peycardia. Right leg had large ulcerations that were mildly purulent
ote, synthetic compounds, and methylphenidate. Cases codedand malodorous. A pustular erythematous rash was noted on
under the Diet Aidssubcategory were excluded, along with amyl bilateral lower extremities. Initial labs with normal renal function,
or butyl nitrites, caffeine, cannabidiol (CBD), marijuana and mari-WBC 1.92 1¥microL, (ANC 880, 2% eosinophils), HGB 9.0g/dI,
juana-containing e-cigarettes, GHB analogs or precursors, othend PLT 139 1¥microL. No evidence of hemolysis on peripheral
hallucinogens, other street drugs, and unknown stimulants or smear. CT angiography revealed a segmental pulmonary
street drugs. Results where then analyzed with chi-squared testthrombo-embolus and a small area of consolidation. An arterial
to determine statistical significance. blood gas was obtained which revealed a PaO2 of 215mmHg,
Results: 2584 subjects were identified as meeting the inclusion methemoglobin level 9%. Dapsone was held. Hours later, the
criteria above. Of the 439 cases involving methamphetamine, 25patient developed worsening hypoxemia despite 100% FiO2. HR
developed rhabdomyolysis (5.69%). Of the other 2145 stimulantincreased to 150s. She was febrile (103F) and hypotensive requir-
cases reviewed (excluding methamphetamine), 18 developeding norepinephrine infusion. Cyanosis and jaundice were noted
rhabdomyolysis (0.84%). Breakdown of other stimulants included:on exam. Labs drawn at time of event demonstrated lactic acid
amphetamines (excluding methamphetamines),¥ 1242, 5 cases 7/mmo/L,  bilirubin 14 mg/di(direct predominance), PaO2
of rhabdomyolysis; methylphenidate, #4588, rhabdomyolysis 145mmHg. IV methylene blue was administered with brief inter-
¥0; synthetic cannabinoids, #4124, rhabdomyolysis/s5; cocaine, Vval improvement, however patient mentation worsened, necessi-
nv,86, rhabdomyolysis/i2; LSD, W34, rhabdomyolysisvsl; kra- tating endotracheal intubation. Stress dose steroids were
tom, n¥%24, rhabdomyolysis¥0; synthetic cathinones, #418, initiated. Abdominal ultrasound revealed an enlarged, steatotic
rhabdomyolysis¥.4; synthetic phenylethylamines, #.17, rhabdo- liver. Over the next 48hours, the patiers condition improved
myolysis¥41. All other substances had 10 or less cases identifiedwith improved hyperbilirubinemia and patient was successfully
Subjects exposed to methamphetamine were more likely to extubated.



CLINICAL TOXICOLOGY 1071

median age was 18. Female-to-male gender identity was most
Discussion: Dapsone hypersensitivity syndrome (DHS) was firstcommon (n%120, 62%), followed by male-to-female @64,
described by Allday, Lowe, and Barnes as a hypersensitivity vas33%) and gender-nonconforming (#.11, 6%), most patients
culitic syndrome. It is characterized by the classic triad of fever,were in the 13-18 year-old age group. Caucasian was the most
dermatologic eruption, and internal organ involvement. Typical frequently identified race. Intentional pharmaceutical overdose
onset is 2-6 weeks after initiation. Mortality has been describedwas the most common reason for toxicology consult, with
as high as 9.9%, incidence of DHS has been reported in 1.4%ttempt at self-harm being the primary reason, for all year.
patients started on dapsone. In terms of organ involvement, our Analgesics and antidepressants were the most common xeno-
patient demonstrated pancytopenia, pneumonitis, cholestatic biotic exposure for all years. Overall, 45% of encounters were in
liver injury, shock, and encephalopathy. Interestingly our patiest the emergency department. Encounters in a floor (29%) or ICU
liver injury was largely cholestatic with no evidence of obstruc- (24%) were similar and did not differ between years. Some form
tion on imaging. Pre-clinical studies have demonstrated impaired of treatment was given in 66% of cases. The percentages of
bile flow from dapsone, leading to cholestasis and cholangitis. cases where treatment was given were 64%, 70%, 60%, and 71%
Other cases have described hemolytic anemia, eosinophilia, andor each individual year, respectively. Antidotal treatment was
lymphadenopathy complicating this disease picture. Resolution more frequent in 2020, and the most used antidote was N-
may be delayed as dapsone accumulates in peripheral tissues. acetylcysteine.
Conclusion: We present a case of dapsone hypersensitivity syn-Conclusion: There is a trend of increasing number of cases of
drome with severe multi-organ manifestations. Our case is par-exposure involving transgender patients between 2017 and 2020.
ticularly striking given the rapid in-hospital progression with There is not a significant change in the reason for encounter
frequent monitoring parameters to follow its evolution. Our between years. This is similar for location of consultation and
patient walked into the Emergency Department with a dermato- rates of treatment. Despite potential worsening bio-psycho-social
logic complaint and was otherwise asymptomatic. Within hours effects of the COVID pandemic, there did not appear to be a sig-
she required ICU-level management for respiratory failure, shockpificant change in frequency, severity, or reasons of toxic expo-
and severe cholestatic liver injury. sures in transgender patients beyond the already concerning
growing trend overall. Regardless, given the increasing trend
additional awareness, support, and targeted resources for this

wrushton@uabmc.edu : : ! . -
population group will grow increasingly important.
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Background: About 0.3% of Americans identify as transgender o . ) .
(male-to-female, female-to-male and gender nonconforming). In Background: Opioid abuse remains a serious public health prob-
the 2019 Toxicology Investigators Consortium (ToxIC) RegistryeM Within the United States. Though some data sources indicate
annual report, 0.8% of cases involved transgender patients. ThereAbuse of prescription opioid medications has declined, some sub-
are many hypotheses as to why transgender patients may experi-Populations remain at increased risk for misusing these medica-
ence disparities in the healthcare system including but not lim- tions. Healthcare professionals (HCPs) may be of concern due to
ited to: stigma, lack of healthcare providetsawareness, and factors such as high-stress jobs and greater access to controlled
insensitivity. The COVID-19 pandemic has had multiple effectsPreScription opioids. In addition, findings suggest that 10-15% of
leading to worsening bio-psycho-social effects, such as isolation, {CPS in the US will experience a substance use disorder in their
decrease in social support structures and an increase in stressordifétime. Recent approvals of opioid medications such as DSUVIA
Therefore, the purpose of this study was to characterize casegSufentanil), which are only available in hospital settings, high-
reported in the ToxIC database involving transgender patients light the need for effective surveillance of opioid abuse by HCPs.
before and during the COVID-19 pandemic. Methods: This study examined the association between HCP sta-
Methods: This is a retrospective database analysis reviewingius and primary opioid abused among individuals enrolling in

cases involving transgender patients from 2017 to 2020. Casedréatment for an opioid use disorder (OUD). Data from the
during the year of 2020 were considered to be during the COVID Researched Abuse, Diversion and Addiction-Related Surveillance

pandemic. Inclusion criteria were: all ages, transgender sex, sintRADAR®) System Treatment Center Programs Combined were

gle- and multi-agent exposures, acute or chronic ingestions. used. Individuals age 18 years or older entering treatment pro-
Variables investigated included the frequency of exposures,drams for OUD completed anonymous questionnaires asking
intent or reason for exposure, type of exposure, and severity of abqut prescription and illicit qplqld abuse behawors.. HCEs were
(i.e, more ICU encounters, more treatments rendered). Descriptivél€fined as respondents who indicated on the questionnaire that
statistics were performed to describe types of exposures, rates oftn€y were working as a healthcare professional providing direct
hospitalization, and outcomes. patient care. A respondentsprimary drug of abuse, the outcome

Results: A total of 195 cases involving transgender patients were Variable of interest, was the prescription or illicit opioid used to

reported to the ToxIC registry between 2017 and 2020. The total @€t high the most prior to entering treatment. Endorsements of

number of cases involving transgender patients continually heroin or fentanyl were categorized as illicit opioids, endo.rse-
climbed over the 4-year period: case numbers were 36 in 2017,ments of oxycodone, hydrocodone, hydromorphone, morphine,
40 in 2018, 57 in 2019, and 62 in 2020. The youngest recorded®*Ymorphone, methadone, buprenorphine, tramadol, tapentadol,
case was 10-years-old and the oldest was 76-years-old, an@®' sufentanil were categorized as pharmaceutical opioids. A chi-
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square test was used to analyze the relationship between HCPregional poison center were conducted using demographic data
status and primary drug of abuse. from the OME. The PMP was utilized to find specific risk factors
Results: Of the 23,146 respondents included in this study, 1,051 which were then compared to risk factors from the EMR and
respondents (4.5%) were HCPs. The distribution of primary drugthose contained in the poison center database. PMP data col-

of abuse endorsements was significantly different between HCPslected included number of opioid and non-opioid prescriptions,

and non-HCPs (p20.011). Among HCPs, 42.3% Yl35) indi-

cated that a pharmaceutical opioid was their primary drug of
abuse, 43.0% (#.137) indicated an illicit opioid was their pri-
mary drug of abuse, and 11.9% #38) indicated using both a

pharmaceutical and illicit opioid as their primary drug of abuse.
Among non-HCPs, 34.8% {n11,789) indicated a pharmaceutical
opioid was their primary drug, 52.4% (#2,694) indicated an
illicit opioid was their primary drug of abuse, and 10.3%
(n¥4532) 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-

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

pared to other respondents. However, a large proportion of HCPsexposures, or use of an opioid assistance hotline.

reported illicit opioids as a primary drug. Further studies are

Conclusions: We identified that the PMP and EMR contributed

necessary to assess the association between exposure and acces$s risk identification for opioid overdose and death. PMP and

to medications and OUD among healthcare professionals.

DISCLAIMER

The RADARS System is the property of Denver Health and
Hospital Authority, a political subdivision of the State of
Colorado. The RADARSSystem is supported by subscriptions
from pharmaceutical manufacturers, government and non-gov-

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

ernment agencies for surveillance, research and reporting serv-requesting assistance from the poison center. Laws that obligate

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 medica
records of two academic hospitals, and the database of a

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

Eric Kaczdt, Kevin Green® Jennifer Zacharid Mark
Neavyr? and Stephanie Carreird

blJniversity of Massachusetts Medical Sctdaine Medical
Center

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-
tric 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 exposurenon-enhancing signal abnormality throughout the splenium of
and reported rates of seizure ranging from 0.51%-20%. Single-the corpus callosum.
substance cannabis exposure was specified in eight of theseAfter treatment with high dose thiamine, there was minimal
studies. The aggregate total seizure incidence in these eightimprovement in her mental status.
studies was 2.2% (#2104/4,697), and only one study reported a She was oriented to self and could intermittently follow com-
rate of under 3%. The remaining 3 studies evaluated patientsmands but her speech quickly devolved into nonsensical lan-
with a history of unspecified/chronic cannabis use. One study guage. Her extremity stiffness did not improve and she was
reported epilepsy to be the cause of hospitalization in 1.8% of unable to walk.
recreational marijuana users, and another study reported a 56%Discussion: MBD is a rare and poorly characterized disease. It
higher odds of hospitalization for epilepsy in patients with can- can be suspected in patients with chronic alcohol abuse or mal-
nabis use disorder. The final survey-based study of patients withnutrition who present with cognitive or neurological manifesta-
epilepsy concluded that subjects perceived that active cannabistions such as extremity stiffness, ataxia and depression. The
use had no significant effect on the disease. management is supportive and similar to the treatment of
Conclusion: Ten out of eleven studies reported higher rates of Wernicke-Korsakoff syndrome. A review of 153 cases of MBD
seizure incidence after acute cannabis exposure than would bereported better outcomes among those who were treated with
expected based on epilepsy rates in the general population, thiamine. Further, those who were given thiamine in the acute
using conservative estimates (range 0.7-1.2%). Applying thephase of the disease (within 2 weeks) did significantly better
Naranjo criteria and WHO-Uppsala Monitoring Centre criteria tothan those treated later or in the chronic phase. Treatment with
the available animal and human data, the causal relationship thiamine ranged between 1 and 105 days. After adjustment for
between cannabis product exposure and seizures is probable.several confounders, delayed treatment with thiamine was the
The mechanism by which cannabis induces seizures is stillonly significant risk factor for poor outcome. In our patient, while
unclear, but there is evidence to suggest that tetrahydrocanna- the interval improvement in MRI findings is reassuring, her late
binol (THC) is the causative xenobiotic. Future work should focuspresentation ultimately delayed thiamine therapy.
on establishing this causal relationship, whether cannabis is pro-Conclusion: MBD should be considered in patients who present
convulsant, epileptogenic, or both, and investigating the underly- with subacute neurologic decline and chronic alcohol use.
ing pathophysiology. Prompt recognition is key to initiating early thiamine therapy.
Further research is needed to elucidate the pathophysiology and

kevin.greene@umassmemorial.org prognostic indicators associated with recovery.

rita.jean.farah@emory.edu

Rita Faraf, Chiamaka Onuighd, Sam Sheikalj ziad
KazZ and Manasi Tann€i

®Department of Emergency Medicine, Emory University and the
Georgia Poison Center, Atlanta, Georgia,"D&partment of
Neurology, Emory University, Atlanta, Georgia, EfSéry
University, Department of Hospital Medicine, Atlanta,

Georgia, USA

Michelle Thompso#, Ann Cordray and Meghan
Spyre$

#Banner-University Medical Center Phoenix, Department of
Medical Toxicolog§Banner-University Medical Center Phoenix,
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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
dult patients. Bradycardia with hypotension and hypothermia
ue to acute THC poisoning in adolescent or adult patients has
ot been reported in the literature.
Ease 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
eats/minute, right axis deviation, and normal intervals. The
atient 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

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 o
MBD is higher in men but does not vary with race or ethnicity. n
The mean age of onset is 45 years. Ethanol is a major risk facto
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 abnorm

diffusion signal within the corpus callosum splenium. Patient was
subsequently started on intravenous thiamine 300 mg/day, pyri-

doxine 50mg/day and amantadine 100mg/day. Repeat MRI
revealed an improved but not completely resolved symmetric
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boluses continued for 48 hours after estimated time of ingestion. naltrexone online from a weight loss medication prescription ser-
Endotracheal intubation, atropine, and vasoactive medications vice, and they both took their first-ever dose on the morning of
were not required. Urine drug screen immunoassay was positivepresentation. 30 minutes after taking naltrexone, the patient
for cannabinoid only. Gas chromatography/mass spectroscopybegan to feel anxious, nauseous, achy, and restless while driving
showed cotinine and theobromine. Total delta-9-carboxy-THCto work, symptoms he had experienced previously when in opi-
metabolite measured in urine obtained 18 hours after ingestion oid withdrawal. He called 911 from his workplace due to worsen-
measured> 500ng/mL. Delta-9-tetrahydrocannabinol, 11-hydroxy- ing symptoms, and on arrival to the ED, he was found to have a
delta-9-tetrahydrocannabinol, and delta-9-carboxy-tetrahydro- heart rate of 110-120/min, respiratory rate 27/min, and blood
cannabinol metabolites in plasma obtained 36 hours after inges- pressure 170/100 mmHg. On physical exam, he was anxious and
tion measured 8.0ng/mL, 6.8ng/mL, and 160ng/mL, respectively.diaphoretic, with repeated yawning and notable psychomotor
Following clinical improvement, the patient admitted to recre- agitation. A urine drug screen was negative for amphetamine,
ational THC use and consumption of the entire contents of the cocaine, and opioids. During his ED stay, he received diazepam
cookie package. He denied intentional self-harm and co-ingest-and haloperidol for sedation and anxiolysis. His home buprenor-
ants. He was discharged home. phine/naloxone regimen was started several hours later, and by
Discussion: THC intoxication in adolescent and adult patients the next morning his vital signs had normalized, his symptoms
rarely results in clinical symptoms requiring hospitalization or completely resolved, and he was subsequently discharged home.
intensive care unit monitoring. Although central nervous system His wife, who had taken the same naltrexone dose and was not
depression and tachycardia can be seen, symptoms of bradycaropioid-dependent, remained asymptomatic.

dia, hypotension, and hypothermia have not been described in Discussion: Buprenorphine is a partial mu opioid receptor agon-
association with acute THC intoxication. Such hemodynamic find-ist used to treat opioid use disorder and chronic pain, primarily
ings are likely secondary to deep central nervous system depres-in combination with naloxone. Buprenorphine has a high affinity
sion following a massive ingestion of THC. Poor correlation existsfor the mu opioid receptor, but it's effects in overdose can be
between blood THC levels and clinical manifestations of intoxica-reversed with naloxone at higher than typical doses. Naltrexone
tion. has higher receptor affinity than naloxone and would be
As more states legalize recreational THC use, there are likely texpected to compete with buprenorphine at the mu receptor,
be more inadvertent poisonings requiring hospitalization both causing withdrawal in buprenorphine-dependent patients. Our
for pediatric, adolescent and adult patients. Manufactures of patient was unaware that his new weight loss medication con-
THC-containing recreational edible products must be mindful of tained an opioid antagonist, naltrexone, that could interfere with
THC distillate concentrations. Users, young and old, may notbuprenorphine. He developed the rapid onset of symptoms con-
decipher product use instructions, and subsequently, may be at sistent with severe precipitated opioid withdrawal requiring par-
risk for severe THC intoxication. enteral sedation and hospital admission.

Conclusion: Following massive ingestion of THC, adolescent andConclusion: Naltrexone can precipitate opioid withdrawal in
adult patients may be at risk of significant bradycardia and hypo- patients chronically taking buprenorphine. The presence of nal-
tension as well as central nervous system depression. Such clintrexone in FDA-approved and off-label weight loss medications
ical findings may necessitate intensive care monitoring, similar to may be unrecognized by patients and prescribers, and can lead

exploratory pediatric THC ingestions. to severe adverse effects when this interaction is overlooked.
michellegeyer@gmail.com fionagarlich@gmail.com
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Background: Naltrexone is a competitive mu opioid receptor Hospital Emergency Departm&iéeill Cornell Medical College in
antagonist increasingly used to treat substance use disorders,Qatar
including opioid and alcohol use disorders. It is also marketed as
an appetite suppressant, and FDA approved for weight loss in Opjectives: Rhabdomyolysis and acute renal failure are two well-
combination with bupropion. Prescribing information cautions characterized complications associated with sympathomimetic
against use in patients who are dependent on opioids or using a toxicity. Serum creatinine kinase (CK) is frequently used to screen
medication to help with opioid cessation. We present a case of for these, but the predictive value of an initial serum CK level is
precipitated opioid withdrawal in patient on buprenorphine/ unclear, particularly when it falls below the cutoff for rhabdo-
naloxone who took a weight loss tablet that contained myolysis (which is typically defined as>5 times the upper limit
naltrexone. ) ) ~of normal). We attempted to determine whether an initial CK
Case report: A 53-year-old male amateur bodybuilder with a his- value could be predictive of the development of either rhabdo-
tory of chronic pain, opioid use disorder, and daily buprenor- myolysis or renal failure in emergency department patients with
phine/suboxone use presented to the Emergency Department yrine drug screen-confirmed sympathomimetic toxicity.
(ED) via ambulance with acute agitation, muscle cramping, nau-methods: All patients presenting to a single county teaching
sea, and general malaise after taking a 10mg naltrexone pill. Hehospital between January 2019-December 2020 were included in
had been taking buprenorphine 8mg/ naloxone 2mg tid for>10 the analysis if (1) they had a CK level ordered in the ED and (2)
years after developing opioid dependency from management of they had a urine drug screen that was positive for either
chronic back and shoulder pain. He and his wife had ordered gmphetamine, 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 CKk<1000mg/dL, Results: 3,088 individual reports of naloxone rescue kit use were
data were divided into quartiles and univariate analysis was per-documented over 50 months (02/2017-04/2021), data points
formed to determine the odds ratio of progressing to CK were obtained on 1356 of these reversals. Kits were furnished by
>1000mg/dL. A similar analysis was used to determine associone central agency to 5 community-based organizations(CBOS),
ation between CK quartile and progression to renal failure and were provided to participants during SES outreach services.
(defined as Cr>2mg/dL). Finally, we calculated the test charac- 98.796(1339) of the reports described a successful reversal and
teristics of a dichotomous CK cutoff of 1000 mg/dL as a predictor survival. The reported use was on a friend/acquaintance(73%),
for renal failure. self(10%), stranger(6%), family member(6%), spouse(1%),
Results: A total of 94 subjects met inclusion criteria. 85.1% of unknown(5%). One dose of naloxone(0.4mg IM) was used to
these subjects were positive for amphetamine only. 27% of sub-reverse an overdose in 30%(400) of the reports, two doses
jects required the use of restraints, and 67% went on to be 51%(698), 3 doses 10%(135), 4 doses 6%(79), doses 2%(31),
admitted to either a medical or psychiatric ward. 23.4% of sub- unknown doses 1%(15). There were 17 unsuccessful reversal
jects had an initial CK>1000mg/dL, and the median initial CK reports during this time period using between 1-4 vials of nalox-
value was 264 mg/dL. Each quartile increase in initial CK valueone. EMS was reportedly called 36%(323) of the time when a lay-
(for all initial values below 1000 mg/dL) conferred a non-statistic- person kit was used in this setting.

ally significant increase in odds of progression to CK1000mg/ Conclusions: Individuals participating in SES programs self-
dL (OR %41.95, 95% CI¥0.75, 5.04). Likewise, each quartilereported use of naloxone rescue kits that had been furnished to
increase in initial CK value conferred a non-statistically significantthem. Over 98% of those who were administered layperson
increase in odds of progression to renal failure (OR 1.33, 95% Gialoxone in the SES setting were reported to have survived. The
Y0.72, 2.43). Using CK1000 mg/dL as a cutoff results in a sensi- majority of the reversals were on a friend/acquaintance, but also
tivity of only 40% (95% CI 12.2%-73.8%) and a negative predicton family members, the participants themselves, and even
ive value of 91.7% (95% CI 82.7%-96.9%) for the development o§trangers. Over 81% of the reversals were reported successful
renal failure. with 1 or 2 doses of 0.4 mg IM injectable naloxone. These results
Conclusions: Though there were trends towards an association do not indicate that an increased dose of naloxone is required in
between higher initial CK value and subsequent development of rescue kits that equip laypersons. These results do suggest that
CK>1000mg/dL or acute renal failure, these results were not individuals in the SES setting should have access to multiple kits
statistically significant. An initial serum CK o£1000mg/dL is a or kits with at least 3-4 doses given that 64% of the reports did
reasonably robust negative predictor for the development of not include a call to EMS. Increased education about the role of
renal failure in patients with sympathomimetic toxicity. 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.

hspungen@mednet.ucla.edu
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Background: Since equipping laypersons with naloxone rescue
kits began over two decades ago, non-medical community mem- gackground: Opioid treatment for chronic pain has been a topic
bers have saved thousands of lives. One of the most successfuby major controversy in medicine. Rates of misuse of opioids in
access points for placement of these Kkits is in the setting of syr- chronic pain patients have been reported to be as high as 21%.
inge exchange. Partnerships that place naloxone directly in the However, treating chronic pain is a difficult task. The CBQrec-
hands of people who use drugs have demonstrated crucial ommendation is to begin chronic pain treatment with non-
strides in preventing preventable deaths, and give us frontline pharmacologic therapies and then escalate from there to
information about naloxone use in those most at risk and using pharmacologic treatments including opioids. The CDC also sug-
the substances we often know the least about. gests that risks and benefits be discussed with patients prior to
Objective: To describe the reported use of intramuscular (IM) gpjoid initiation. Although there is information in the palliative
injectable naloxone rescue kits (containing 0.4mg/ml naloxone care and cancer pain literature regarding potential benefits such
doses) within a population of layperson participants in multiple 55 improved quality of life and degree of pain relief from opioids,
syringe exchange services(SES) programs. . little has been published about the benefit in the general chronic
Methods: Anonymous self-reporting of naloxone rescue klt. US€ pain population. We evaluated data from an online pilot survey
including: the number of 0.4 mg naloxone doses/vials used in an g the benefits and risks of opioid use in patients with
opioid overdose reversal, who it was used on, if EMS was calledghonic pain.
and if the individual survived. Participant kits each contain two pethods: Adult online survey panel participants in the US were
doses of 0.4mg naloxone(single dose vials), two syringes, anqecruited to participate in the PAINRX Program survey from
instructions. SES participants were encouraged to obtain multiple September through November 2018. Participants completed a
kits. Reversal data was collected anonymously by trained staff ofgg|f.gdministered anonymous web-based survey evaluating the
each SES and aggregated by the lead agency. overall benefits and risks associated with the treatment of
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chronic pain. Survey design incorporated responsive design andwere included in the study. The distribution of estimated nail
skip logic to improve relevance of survey questions to individual polish exposures was determined for various factors related to
participants, and to reduce survey fatigue. A subgroup analysispatient demographics, exposure circumstances, diagnosis, and
of respondents reporting chronic pain, defined as pain lasting disposition.

greater than 3 months, was conducted. Descriptive statistics for Results: A total of 269nail polish exposures were identified,
demographics, chronic pain etiologies and treatments, risk resulting in a national estimate of 7,951 exposures. By four-year
(DAST-10) and benefit (modified Brief Pain Index) assessmentgeriod, there were 1,592 (20.0%) exposures during 2000-2003,
are reported. 1,578 (19.8%) during 2004-2007, 1,887 (23.7%) during 2008-2011,
Results: A total of 4,993 patients were enrolled in the survey 2,016 (25.4%) during 2012-2015, and 879 (11.1%) during 2016-
pilot study. Of respondents, 2,306 (36%) reported suffering from2019. The patient age distribution was 7,185 (90.4%) 0-5 years,
chronic pain. The most common etiologies were muscle or joint 113 (1.4%) 6-12 years, 204 (2.6%) 13-19 years, and 449 (5.7%) 20
pain (25.3%) or arthritis pain (21.9%). Of chronic pain sufferersyears or older; 3,200 (40.2%) of the patients were male and 4,751
812 (52.3%) reported experiencing pain at least 5 times a week(59.8%) female. The patient race was 3,906 (49.1%) white, 1,258
and 74.2% experienced it within the last week. 1,593 (69.1%)15.8%) black/African American, 1,139 (14.3%) other, and 1,648
used over-the-counter medications to treat their pain in the past (20.7%) not stated. The exposure route was 5,039 (63.4%) inges-
12 months and 1,258 (54.6%) used prescription drugs. 1,369 usedion, 1,605 (20.2%) ocular, 928 (11.7%) dermal, 473 (5.9%) inhal-
opioids and 75.7% reported high benefit from these medications. ation, and 387 (4.9%) unknown. The reported location where the
3% of those with chronic pain had a score of 9-10 on the DAST-exposure occurred was 6,490 (81.6%) home, 84 (1.1%) other pub-
10 indicating a high degree of problems related to drug/medica- lic property, and 1,378 (17.3%) not recorded. The most com-
tion use. Of respondents without chronic pain, only 0.6% had a monly reported clinical effects were 1,305 (16.4%) chemical burn,
DAST score in this range. 575 (7.2%) foreign body, 362 (4.6%) vomiting, 324 (4.1%) dizzi-
Conclusions: Overall, this pilot study describes patients with ness, 227 (2.9%) conjunctivitis, 144 (1.8%) corneal abrasion, and
chronic pain and the types of medications they commonly use. 115 (1.5%) ocular irritation or pain. The patient disposition was
Those in this subgroup tend to use over-the-counter medica- 7,327 (92.1%) treated or examined and released, 61 (0.8%)
tions, prescription medications, and opioids for treatments. Of treated and transferred to another hospital, 82 (1.0%) treated
those who use opioids, reported benefits tend to be high. and admitted for hospitalization, 144 (1.8%) held for observation,
However, those with chronic pain also have higher rates of opi- and 338 (4.3%) left without being seen/against medical advice.

oid use disorder (as indicated by their DAST-10 scores) thanConclusion: Nail polish exposures treated in EDs most often
those without. Future studies will focus on the identification of involved patients who were children age 0-5 years and female.
subpopulations of patients with chronic pain who experience The majority of exposures occurred by ingestion followed ocular
high risk and low benefit from opioids, as well as those with low and dermal contact. Most patients were treated or evaluated and
risk and high benefit. This can ultimately be used by providers released from the ED.

when prescribing medications to determine how and when to

use opioids to best help patients. adiel.aiz@gmail.com
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Forrestef Scago$, Benjamin Hallowefl, Maxwell Kriegef, Yu
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Texas Poison Control Center, Dallas, TxlutS#endent Brandon Marshafl

Researcher, Austin, Tx, USA 3Alpert Medical School of Brown Univer¥yown Emergency

Medicine‘Perelman School of Medicine at the University of
Background: Nail polish or varnish is a cosmetic product used to PennsylvanidRhode Island Department of HedlBrown School
decorate nails. Nail polish is available in a variety of colors andof Public HealtHwarren Alpert Medical School of Brown
may contain of a variety of formulations or chemicals, some of University/Rutgers New Jersey Medical School
which, such as toluene, formaldehyde, and butyl and ethyl acet-
ate, may be toxic. Adverse exposures may occur through inges-Background: Previous efforts to evaluate comparative risk for
tion, inhalation, or skin or eye contact. Clinical affects associatedoverdose mortality in women compared to men have focused on
with adverse nail polish exposure include oral or throat irritation, sex differences based on geography, presence or absence of pre-
respiratory problems, chest pain, headache, abdominal pain,scribed opioid, and in populations on chronic opioid therapy.
vomiting, ocular irritation or pain, dizziness, and drowsiness. TheThere has not been a detailed evaluation of sex differences in
objective of this study was to characterize nail polish exposurestoxicological drivers of opioid-related drug overdose death,
managed at United States (US) emergency departments (EDs). which could have meaningful implications to inform opioid pre-
Methods: Data were obtained from the National Electronic Injury scribing practices and sex and gender-specific approaches to pre-
Surveillance System (NEISS), a database of consumer productention and treatment.
related injuries collected from the EDs of approximately 100 USMethods: A retrospective review of accidental or undetermined
hospitals. National estimates are calculated from the databaseopioid-involved overdose deaths (aged 15 to 70) occurring in
records based on the sample weight assigned to each caseRhode Island (RI) from 2016-2019 was performed using data
based on the inverse probability of the hospital being selected from the RI Department of Health State Unintentional Drug
for the NEISS sample. In order to identify nail polish exposuresOverdose Reporting System (SUDORS) database. For this study,
reported during 2000-2019, records with the letter combinations data was extracted from SUDORS and de-identified. Decedent
“nail’ and either “pol” or “varn’ in the record narrative were toxicology data was linked with prescription drug monitoring
reviewed, and those that appeared to be nail polish exposures (PDMP) records to evaluate the association of prescribed
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benzodiazepines and opioids (excluding buprenorphine) in opi- (13.7%) intentional-abuse, 7 (2.8%) intentional-suspected
oid-involved drug overdose death. All drugs reported on toxicol- attempted suicide, 2 (0.8%) intentional-unknown], 111 (44.6%)
ogy testing in SUDORS were included. unintentional, and 1 (0.4%) adverse reaction. The inhalation site
Results: Of the 766 cases in the analytical sample, 568 casesvas 193 (77.5%) patierg own residence, 18 (7.2%) another resi-
were in men (74.2%) and 198 cases were in women (25.6%). Thdence, 10 (4.0%) school, 10 (4.0%) public area, and 18 (7.2%)
average age was 41.3 years for men and 42.9 years for womenother/unknown. The management site was 140 (56.2%) on site,
Statistically significant sex-differences in drug co-exposures were65 (26.1%) already at or en route to a healthcare facility, 40
found. Compared to men, women were more likely have co- (16.1%) referred to a healthcare facility, and 4 (1.6%) at an
exposure to benzodiazepine antipsychotic, and antidepressantunspecified other site. The medical outcome was 20 (8.0%) no
drug classes and less likely to have alcohol co-exposure. No serffect, 40 (16.1%) minor effect, 48 (19.3%) moderate effect, 7
differences were found in cocaine and amphetamine exposure. (2.8%) major effect, 9 (3.6%) not followed-judged nontoxic, 80
Fentanyl(s) including fentanyl analogues and novel synthetic (32.1%) not followed-minimal clinical effects possible, 22 (8.8%)
opioids were found on post-mortem toxicology testing in 70% unable to follow-potentially toxic, and 22 (8.8%) unrelated effect;
female fatalities and 81% of male fatalities. Female decedentsl (0.4%) death was reported. A clinical effect was reported in 197
were more likely than male decedents to have a prescription in (79.1%) of the cases, the most common being headache#%3,
the PDMP for both benzodiazepines and opioids. Specifically, al7.3%), dizziness/vertigo %43, 17.3%), syncope (43, 17.3%),
benzodiazepine or opioid prescription (excluding buprenorphine) nausea (123, 9.2%), vomiting (%219, 7.6%), chest pain (*h14,
was found within 30 days prior to death in 40% of female dece- 5.6%), and drowsiness/lethargy #h11l, 4.4%). The most fre-
dents and women were approximately 75% more likely than quently reported treatments were fresh air (%130, 52.2%), oxy-
men to have a benzodiazepine as a co-exposure found on post-gen (n%24, 9.6%), and dilute/irrigate/wash (#:22, 8.8%).

mortem toxicology testing. Conclusions: Most patients were older children and adolescents.
Conclusion: In this three-year population-based study, benzodia- The majority of the inhalations were intentional, particularly mis-
zepines, antipsychotics, and antidepressants co-exposures wereise. Only 7 of the 249 helium inhalations were intentional-sus-
more common among female decedents, while alcohol co-expo- pected attempted suicide. Most patients were managed outside
sures were more common in male decedents. Higher rates ofof a healthcare facility and did not experience serious outcomes.
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.

Amy.Young@UTSouthwestern.edu
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Alicia Dalton, Lauren Le, Gabrielle Bau, Kate
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Background: Helium is a colorless, odorless, and tasteless inerBackground: E-cigarette use has increased over the last few
gas. Inhaling helium from a balloon is well known to result in a years, leading to public health concern. In response to the
temporary high-pitched, squeaky voice. Helium inhalation is typ- increased utilization, federal legislation was passed on 20
ically harmless because the gas is physiologically inactiveDecember 2019 to increase the minimum age requirement to
However, breathing pure helium can cause death by asphyxi- purchase nicotine-containing products from 18 to 21 years of
ation. Helium inhalation from pressurized tanks can also be fatalage. Research is needed to better understand this legislatien
by barotrauma. Therefore, helium intoxication can be intentional effect on teen e-cigarette use and all nicotine-containing product
or unintentional. Some individuals will inhale helium to the point exposures.

of passing out while others use helium to assist in suicide. Methods: Nicotine-containing product exposure data were
Healthcare professionals should be aware of conditions associ-obtained from National Poison Data System (NPDS) from January
ated with helium inhalation. The objective of this study was to 2015 through February 2021. Monthly exposures were analyzed
describe helium inhalations reported to a statewide poison cen- by product type (traditional cigarettes, e-cigarettes, and other/
ter network. unknown nicotine products), age group (teen: 13-20, adult: 21),
Methods: This is a retrospective epidemiologic study. Cases weremedical outcome (clinically significant: moderate or worse), and
helium exposures reported to a statewide poison center network period (pre: 01 January 2015 to 31 July 2019, post: 01 April 2020
during 2000-2020. The exposure route was inhalation. Case distrito 28 February 2021). A transition period of 20 December 2019
bution was determined for various factors related to patient through 31 March 2020 was excluded from the analysis.
demographics, exposure circumstances, management, andAdditionally, 01 August 2019 through 19 December 2019 was
outcome. excluded from the analysis to control for a large spike observed
Results: A total of 249 helium inhalations were identified. By in e-cigarette exposures. Rate ratios were calculated to compare
seven-year period, there were 75 (30.1%) cases during 2000all and clinically significant monthly exposures in the pre- and
2006, 87 (34.9%) during 2007-2013, and 87 (34.9%) during 20140st-periods.

2020. The patient age distribution was 16 (6.4%) 0-5 years, 12Results: Nicotine-containing product exposures involving teens
(51.0%) 6-12 years, 65 (26.1%) 13-19 years, 37 (14.9%)y#ars, accounted for 32% of all exposures included in this analysis
and 4 (1.6%) unknown; 122 (49.0%) of the patients were male(n¥44,396/13,940). Overall, 61% of all teen exposures were e-cig-
124 (49.8%) female, and 3 (1.2%) unknown. The inhalation reasoarettes, 29% were other/unknown nicotine products, and 10%
was 137 (55.0%) intentional [94 (37.8%) intentional-misuse, 34vere traditional cigarettes. Rates of all teen exposures to e-
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cigarettes did not change between the pre- and post-periods, unrelated to the bite; no deaths were reported, but the poison
however, clinically significant e-cigarette exposures increasedcenter network generally does not follow animal exposures to
(pre: 4, post: 11; rate ratio [RR]: 2.52 (95% CI 2.00-3.18)). All tedetermine final outcome.

exposures to other/unknown nicotine-containing products signifi- Conclusion: These cases suggest that native venomous snake
cantly decreased from an average of 21 exposures per month inbites to dogs most often occur during the spring and summer
the pre-period to 15 exposures per month in the post-period and at the owners own home. The majority of native venomous
(RR: 0.71 (0.60-0.85)). All traditional cigarette exposures amongnake bites to dogs were managed at a healthcare facility, such
teens also significantly decreased from 6 to 4 exposures peras a veterinarian facility, and may result in serious outcomes.
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 comparea
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 ratesjegnie Jaramillo-Stametz
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 Background: Approximately 90 scorpion species occur in the
assess the impact of this legislative change. United States. One speciesCentruroides sculpturatyiss consid-

ered of medical importance to humans. The symptoms of scor-
. pion envenomation may include localized pain, agitation,
Alicia.Dalton@rmpds.org 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
;]eanle Jaramillo-Stametzand Mathias B. Forres.tgr during 2000-2020 where the exposure route was bite/sting, the
JJerry H. Hodge School of Pharmacy, Pharmacy Practice; patient species was animal, and the animal type was dog. The
Independent Researcher, Austin, TX, USA distribution of cases was determined for various factors.
Results: A total of 166 scorpion stings to dogs were identified.
Background: There are four major types of poisonous snakes Two (1.2%) of these stings occurred during December-February,
native to the United Snakes: rattlesnakes, copperheads, cotton40 (24.1%) during March-May, 86 (51.8%) during June-August,
mouths, and coral snakes. Bites by these snakes can result in seand 38 (22.9%) during September-November. One hundred forty-
ious adverse effects and even death. Humans are not the onlythree (86.1%) of the stings occurred at the home of the ddg
species that may be bitten by these snakes. The objective of thisowner or caregiver, 2 (1.2%) at another residence, and 21 (12.7%)
study was to characterize native venomous snake bites to dogsat an unknown location. One hundred thirty-three (80.1%) of the
reported to poison centers that primarily manage human dogs were managed outside of a healthcare facility, 32 (19.3%)
exposures. were managed at a healthcare facility or other location (probably
Methods: Cases were native venomous shake exposures (Generia veterinarian facility), and 1 (0.6%) was managed at an unknown
codes 0137103, 0137104, 0137105, 0137106, 0137107) reportddcation. The most commonly reported clinical effects were punc-
to a large, statewide poison center network during 2000-2020 ture wound/sting (n%93, 56.0%) and dermal irritation/pain
where the exposure route was bite/sting, the patient species was (n%74, 44.6%). Other clinical effects reported in association with
animal, and the animal type was dog. The distribution of cases 6 stings were edema, cough/choke, ataxia, dyspnea, erythema/
was determined for various factors. flushed, nausea, and vomiting. One hundred forty-three (86.1%)
Results: A total of 145 native venomous snake bites to dogs of the stings were not considered to be potentially serious and
were identified. The type of snake was 52 (35.9%) copperhead?23 (13.9%) were considered to be potentially serious; no deaths
47 (32.4%) rattlesnake, 13 (9.0%) coral snake, 11 (7.6%) cottomrere reported, but the poison center network generally does not
mouth, and 22 (15.2%) unknown crotalid. One (0.7%) of thesefollow animal exposures to determine final outcome. The most
bites occurred during December-February, 50 (34.5%) duringfrequently reported treatments were dilute/irrigate/wash (%253,
March-May, 59 (40.7%) during June-August, and 35 (24.1%) dus0.5%) and antihistamines (.12, 11.4%); other treatments
ing September-November. One hundred three (71.0%) of thereported in 4 stings were antibiotics, steroids, and
bites occurred at the home of the dods owner or caregiver, 2 benzodiazepines.
(1.4%) at another residence, 6 (4.1%) at a public area, and 3€onclusion: These cases suggest that scorpion stings to dogs
(23.4%) at an unknown location. Ninety-four (64.8%) of the dogsmost often occur during the summer and at the ownes own
were managed at a healthcare facility or other location (probably home. The majority of scorpion stings to dogs were managed on
a veterinarian facility), 44 (30.3%) outside of a healthcare facilitysite and did not result in serious outcomes.
and 7 (4.8%) were managed at an unknown location. The most
commonly reported clinical effects were puncture wound/sting
(nYa67, 46.2%), edema (.45, 31.0%), and dermal irritation/pain
(n¥a22, 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

jeanie.jaramillo@ttuhsc.edu
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Holdmarf and Elyse Contrerds Background: 2020 was a unique year in the world. When the
3Colorado Department of Public Health and Environffatky first case of the novel coronavirus was reported in the US on
Mountain Poison & Drug Safety January 20, 2020, the passion to clean surfaces, homes, objects,

clothing, and even ourselves skyrocketed. As proof, stores sold

Background: Colorado has provided legal access to medical and©ut of cleaning and disinfecting products quickly and demand
adult-use cannabis since 2000 and 2012, respectively. Th&ould not keep up with supply. The spread of COVID-19 across
regional poison center (RPC) for Colorado has observed increase$® US and world in the spring of 2020 caused a great deal of
in exposure cases involving cannabis since 2009. The first case d#anic, and many people were desperate to shield themselves
novel coronavirus (COVID-19) in Colorado was confirmed on{foM becoming infected with the virus. By late spring, it was
March 5, 2020. Many unprecedented events occurred duringbe'“g reported that some Americans had turned to ingesting
2020 including closures of workplaces, schools, and public healthP'each as a potential cure. The CDC issued a report in the sum-
orders to stay-at-home but marijuana businesses remained open.Mer of 2020 on unsafe coronavirus prevention practices that
We hypothesized cannabis cases reported to RPC increased dughowed that 4% of the 502 respondents admitted to drinking or
ing this challenging period. The aim of this analysis was to char-92rgling with diluted bleach. Following the report, the study was
acterize RPC calls during the novel coronavirus (COVID-1 riticized for quality and design flaws but the question remained
pandemic and explore a temporal relationship between cannabis Provocative. We sought to analyze bleach exposures involving
exposures in conjunction with COVID-19 public health data. intentional misuse reported to our 4-state regional poison cen-
Methods: We queried the National Poison Data System (NPDS{e" (RPC). _ ) _

using all available cannabinoid generic codes, excluding pharma-Methods: We queried the National Poison Data System (NPDS)
ceutical marijuana and synthetic marijuana homologs, for closed for all human bleach exposures reported to our RPC involving all
human exposures in all ages from January 1, 2017 to Decembef€aSOns from 2016 to 2020._ We _then ana!yzed th_e intentional
31, 2020. The annual, month, and week volume of cannabis expo MiSuse cases separately during this same time period and com-
sures in 2020 was compared to an epidemiologic curve of positive Paréd it to the previous year to detect any trends. Descriptive

COVID-19 polymerase chain reaction (PCR) tests reported bjtatistical analyses were utilized. , .
Coloradds state or private labs. In order to determine if an increase R€sults: In 2020, total bleach exposures comprised 3.9% of total

was higher than expected given increasing trends, past 3-yearNUman exposures which was 40.5% more than in 2019 (2.76% of
annual, monthly, and weekly average and standard deviations (SD)!! €xposures). We managed 33.7% more cases involving bleach
were calculated as baseline. Case volume was compared to base€XPosures (123387) as compared to 2019 (2533). Ca:es of
line and defined as higher if the frequency was greater than 2 SDs/ntentional misuse, however, increased a staggering 97% from
or defined as an anomaly if greater than 3 SD. PearsenChi- 2019 (n¥468) to 2020 (#2134) with the most number of cases
squared and ap-value <0.05 were used to determine significant ©ccurring in April. When compared to percent of total bleach
differences in proportions of exposure characteristics. exposures for all reasons, intentional misuse of bleach repre-
Results: In 2020, 312 exposure cases reported to ColoraddRPC Sented 2.68% of total bleach exposures in 2019 and 3.88% in
involved cannabis. This was higher compared to baseline (256.62020 — an increase of 47.8%. The most commonly reported clin-
[SD %:23.3]). The months with higher cases @1) were March icé@l effect following intentional misuse was dyspnea and throat
(n%35) and July (¥431) (Table 1). Weeks with higher cases ( IMMitation (11.9%), followed by dermal irritation (11.1%), cough/
10) coincided with the beginning of COVID-19 pandemic (first CNOke (9%), and nausea (8.2%). The age group with the most
wave) and the third wave of COVID-19. Cannabis exposure case$aSes of intentional bleach exposures were 20 to 29 years. 52%
varied by age, exposure reason, and type of product (allWere female and no patients were pregnant. Not surprisingly
pY4<0.0001). The highest proportion of cases were among chil-(9iven the shelter-in-place orders), 92.5% of bleach intentional
dren 0-5 years (42.9% [#%134]. Cases among this age group Misuse cases occurred at the calfsrresidence; 75% were man-
during 2020 were higher compared to baseline (79.0 [SB23.5]). 29ed on site. Despite the non-accidental nature of these cases,
Cases among adolescents 13-19 years (20.994/465]) were an 84% resulted in minor or no effect with no occurrences of major

anomaly compared to baseline (52.8 [SB3.3]), with the most outcomes or death. Route by ingestion when intentionally mis-
occurring during the third wave of COVID-19, in September US€d was up by 100% from 2019 (#19) to 2020 (1%/238)

(p¥0.0247). Additionally, during 2020, there were anomalies in Conclusion: Bleach exposures increased at our RPC in 2020 com-
the number of unintentional cases (175 versus 112.3 [SD pared to the previous year, consistent with ngtlonal trends. Ou.r
¥,14.9]) and cases with product type as cannabis ediblesyri6g analysis suggests that the COVID-19 pandemic may have contrib-
versus 112.3 [SD410.3]) compared to baseline. uted to the |n_creased incidence of people |n_te_nt|onally misusing
Conclusion: 2020 was a challenging year due to many disruptions bléach. Despite most cases resulting in minimal sequelae, this
to everyday lives from direct and indirect effects of the pandemic. finding is still concerning. More education to dispel such claims
While our analysis did not reveal an overwhelming surge that dir- Should be utilized. Poison centers can represent an important
ectly correlated with positive PCR tests, we did observe spikes dur!0! in education.

ing specific months of the pandemic which may be related to

closure of childcare centers, increased time at home due to virtual  shanerji@rmpdc.org

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
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Sharl Lemon and Shlreen Banerjl ROCky Mountain Poison & Dl’ug Safety

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
%ompounds are commonly used in residential as well as commer-
cial settings for protection against indoor and outdoor insects

Background: From confirmation of the first US Coronavirus case
on January 21, 2020 to the US declaring COVID-19 a publi
health emergency on February 3, 2020, much of the country

went into shut-down mode for most of the 2020 year. Schools such as cockroaches, spiders, flies, ants, bed bugs, and in ani-

implemented virtual classroom learning and much of the US 55 fleas and ticks. Because of their relatively low mammalian

workforce transitioned to working from the office to working e ; ; 3
from home. While cases of COVID-19 rose, the Centers fotOX|C|ty, these compounds are extensively used in the US year

X ; found. Poison centers have seen a decline in exposure cases
Disease Control (CDC) reported that cases of influenza decrease P

duni h demic. W h d ine if volving pyrethrin and pyrethroids in the last decade. We
during the pandemic. We sought to determine If exposures sought to characterize pyrethrin/pyrethroid (collectively called
involving cough, cold, and antipyretic agents reported to US poi-

. - .~ Pyrethrins) exposures reported to US poison centers over the last
Z@Vfgni%rs (PCs) paralleled influenza trends in the face of risingyecade and propose explanations for the reduced case volume.
-19 cases.

Methods: We queried the National Poison Data System (NPDS ethods: We queried the National Poison Data System (NPDS)

. . . or human exposures of all ages involving any of the following
database nationally for human, unintentional cough, cold and_ generic codes: 0144000 (piperonyl butoxide with pyrethrin),

antipyretic exposures from 2016 to March 31, 2021. Gener|c0201045, 0144001 (pyrethrins), and 0201046 (pyrethroids)

ﬁoo(ljes .inclu%ed A}PAP alone, APAE Oﬁ li?ggré)fen Wliqth dciiphelnd'betvveen the years of 2011 to 2020. Output evaluated were case
ydramine, Ibuproren, naproxen, and a cough and cold,q1yme, route, reason, clinical effects, gender, medical outcomes,

preparations. Cases involving suicide gestures, intentional misusegeneriC codes, and management site. Descriptive statistics were
and abuse were excluded. All ages were included and a separate iizad to anallyze the data
analysis for children 0 to 5 years was conducted. Influenza rate esults: From 2011-2020 'a total of 281,841 human exposures
used were those reported by the CDC. Descriptive statistics charynq\ying pyrethrins were identified and the trend over this 10-
acterizing trends were performed. . . ear period was declining (R/%0.6896). 2012 saw the highest
Re_sults. As cumulative cases of COVID-19_ climbed in 2020, case umber of pyrethrin exposures (430,884, 1.35% of total cases)
of influenza dropped as compared to previous flu_s_easons. _As Ofand 2020 had the lowest number (¥s24,117, 1.13% of total
May 22f’ ggglllDthr? hﬁveu ISoefen 35'912'1520%”'_?_2 Conf'rmeg§ases). This represents a 22% reduction in gross case volume and
ggses:”_o en in the rorg : an#ar%/mg 2020 (;,\lre WEre 3989 reduction when relative to total case volume. Pyrethrin

million Influenza cases reported In the o u Season'exposures comprised 1.13-1.35% of total case activity reported to
The official data for the 2020-2021 flu season is not yet releasedUS PCs with an average of 1.29%. Age range with highest num-
but according to the Morbldlt_y and_ Mortality Weekl_y Report from ber of cases was 0-5 years (25%) followed by 20-29 years (12%).
S_eptem_ber_ls, 2020, foIIowmg_ _Wldt_asfpl)read adoptlog of com(rjnu- 51.5% were female (0.4% were pregnant).The most common
nity mitigation measures, positive influenza tests decreased to ¢

X e ymptoms reported (percent of total symptoms) were cough/

2.3% (previously>20%). PCs observed a 19.8% reduction in callg,hqre (9.850%), other/miscellaneous (9.69%), ocular irritation
|nvc_>IV|ng_ unintentional exposures in all ages to coug_h, _C°|d’ and (9.57%), dermal irritation (6.88%), and vomiting (6.54%). The top
antipyretic products and a 23.3% reduction from similar expo- 5 yeaq0ns represented 94% of total reasons for exposure: unin-
sures in children 0 to 5 years of age. Despite the reduction in o niiona| general (51%, unintentional misuse (26%), environmen-

case _volumes to these products, we observeq an increase in thetal (11%), adverse reaction (3%) and intentional misuse (2%). The
severity of outcomes from 2019 to 2020. Major outcomes went top 3 routes were dermal (32%), ingestion (28%), inhalation

from 0.2608% of total cases in 2019 to 0.3676% in 2020, repre 8%) with ocular re :
. X X presenting 11% of cases. 78.6% were man-
senting a 41% increase and deaths increased by 50.1% (0.0284 ged onsite. There were 37 (0.01%) deaths reported during this

in 2019 to 0.0428% in 2020). ) . . LN
Conclusion: The 2020 year represented a unique public health égc)lﬁ?erd i%egg;; OfMégzgs.mlmmally suspected, or no effects

CrISIS. Ongoing analyses of numerous health parameters W!” CON"conclusions: While pyrethrin exposures result in a small percent-
tinue to reveal the story. PCs in particular saw shifts in their nor- ge of case volume for poison centers, they are nonetheless
mal call volumes and types of exposures. As overall cases Ofoqar encounters. Actual cases involving these compounds
influenza decreased, COVID-19 cases sustained surges throughoyt '« trended down over the last decade. but percent of total
the year. Cases involving unintentional exposure to cough, cold ,,me has remained relatively flat. EPA label changes aimed at
and antipyretic agents were down from the previous year includ- safer use of these compounds that occurred in 2009 and 2013
ing children under 5 years of age. This could represent different may have prevented an uptick in case activitgspite their high
symptomatology from the coronavirus necessitating different o0 1ty “as well as the increasing interest by consumers to
pharmaceutical use or could represent the impact of people o4y for natural or “green’ alternatives for insect control. When
belng_home more and thus extra supervision to prevent at_:C|den- minor exposures do occur, expected medical outcomes will also
tal childhood exposure. Additional research is needed to include jie|y he minor or without effect. Additional stratification such as
trends from 2021. single substance exposure analysis and magnitude of exposure

should be looked at for additional correlations and conclusions.

sbanerji@rmpdc.org

sbanerji@rmpdc.org
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Background: Anticonvulsants are among the most prescribed Investigators Consortium (ToxI€)

medications, and potentially toxic exposures are commonly agracky Mountain Poison Centemiversity of Denver

reported to American Association of Poison Control Centers

(AAPCC) participating sites. The purpose of this study was t

describe the epidemiology of fatal isolated anticonvulsant inges-

tions, including patient demographics, specific medications, and (OUD). Studies on OUD have found that the majority of patients

the circumstances surrounding the ingestions. : . e - ; ;
Methods: This is a retrospective analysis of fatal singIe-substance\'\”th OUD and patients who participate in OTPs are non-Hispanic

h . . . ._and Caucasian. The reasons for low patrticipation in OTPs by
gr:,ggog;/g,::;m(I'\lnggsst)'ofrggnzegggg (zc;[()zé)hl% A?g)%cr:ugl‘?::gggtlignoésgg cial/ethnic minorities is likely multi-factorial and not completely
’ . . nderstood. Limitations such as distance to OTPs may preclude
B e e e ot Cemolment i an OTP. Therefore, he primary purpose of th
X . rently, €.9., P study is to evaluate distance to nearest OTP by race/ethnicity.
and barbiturates. Patient characteristics, circumstances of theOb'ectiveS' This study characterizes the racial and ethnic com-
ingestion, specific medication, and chronicity of use were ! ) y

described position of a sample of opioid overdose patients and measures

Results: We identified 126 single-substance fatal anticonvulsant 2‘5 diﬂf:]g“;:/e ﬂt_]% tf?\fe c;i?gsetst:oon;rrsorfwroon;ic:ir:je tg;ﬁ:?t?enstma?ssg?:?gtg'
Ingestions. The five most |mp_||c_ated antlcon_vulsants were Cart.)a'with hospital presentation and medical outcomes were character-
mazepine, gabapentin, lamotrigine, phenytoin, and valproic acid. ized by race/ethnicity

The majority (73%) of fatal ingestions were intentional, including : . : . .

86 (68%) suicides. Phenytoin was implicated in eight (88.9%) mM ethods.  This study was a retrospective analysis of data

the adverse reactions and seven (70%) of the therapeutic errorSEXtraCted from the American College of Medical Toxicology
Valproic acid caused one (11.1%) adverse reaction and was ass ACMT) Toxicology Investigators Consortium (ToxIC) registry.

ciated with one (10%) therapeutic error. Three (75%) of the atients presenting between 2014 and 2020 with intentional opi-

remaining unintentional fatalities were caused by carbamazepine oid toxicity requiring naloxone administration were included.

. ; - ~"Hospitals outside of the US, patients 2-6 years old, and patients
From 2000- 2004, valproic acid accounted for the most fatalities. _ . . -
From 2005— 2014, phenytoin and valproic acid were equally without age range or race/ethnicity data available were excluded.

implicated in fatal ingestions. Gabapentin caused the most fatal- Recorded patient race/ethnicity were collected along with pre-
ities between 2015— 2019, senting hospital site, opioid type, and medical outcome. Using

. - . . the hospital address as a proxy for patientsneighborhood
The medl_an age_for victims of fatal ingestions was 52 years old. emographics, median distance to the nearest certified OTP as
The median patient age was 33 years for carbamazepine, 3

o ) isted by the SAMHSA directory was reported across various
years for lamotrigine, 40 yers for gabapentin, 440 years for Val'races/ethnicities. Two sample Kolmogorov-Smirnov testing was
proic aC|d’. and 66 years for phenytoin. Five (62.5 /°) of the fatal'used to compare median distances for non-Hispanic Caucasians
'.Fﬁ; mlﬁiatllietz;]t? 402\/;35/?0 03]{6?8[;? li(qu V\éirtfofnrgn;gchuer?géo'& acute-o n_to other races/ethnicities. Chi-squared testing was performed to
chronrijc use. An éd(;itional 40 (3% 7%) were acute. Chronic us compare types of opioid toxicities and severe medical outcomes
accounted fé)r 15 (11.9%) of fatal ihgestions includi.ng five fatal_eoetween non-Hispanic Caucasians and racial/ethnic minorities.
ities attributed to therapeutic error. The chronicity of medication Sglssu'tgf '?hggl gflng(ggp&%n\fexeﬁ allgdgggd(ég g;/eo)dﬁtee:eape% ale
Eztiamssr:tgl;nggjrlldmné? b%tiéﬁlgzefg tﬁ)lrlt[]ﬁssetﬁ[ﬁse. time covered and one whose gender was not recorded. The majority of

~ patients (85.4%) were in the 19-65 age range. Hispanics had a
by the study. However, from 2012 2019, we were able to meas significantly higher median distance to OTPs when compared to

g{ﬁn:ﬁ;er;;o\;vé?g gxgngnb?gti:]mﬂcgigsanptggp\gﬁIfﬁgt;a?ear:{:tgrz non-Hispanics (p< 0.0001) yet no statistically significant differ-
sented to the emergency department with minimal symptoms. ence was found between Caucasians and non-Caucasians. The

g . o ;
The other 10 had varying degrees of central nervous Systemmost common opioid overdose was heroin (194, 42.3%). Patients

(CNS) depression. Seizures were observed in  six case%ith “other” race compared to Caucasians had higher rates of

. . ' . ntanyl overdose (P/0.002). Hispanics compared to non-
Hyperammonemia was reported in seven of the nine summarized . . . /
fatal valproic acid ingestions. Hispanics presented with higher rates of fentanyl overdose

Conclusions: The mortality rate from isolated anticonvulsant (p<0.0001). Compared to Caucasians, Asians and non-Caucasians

ingestions is low and typically occurs following intentional acute- had higher rates of acute kidney injury (AKI) ¢5:0.0242), Black/

; . . Africans had higher rates of respiratory depression #0.043),
on-chronic overdoses_. Fatal_ adverse reactions an(_:i therap_e utICAmerican Indian/Alaska Natives had more referrals for addiction
errors are most associated with phenytoin use and disproportion-

ately affect elderly patients. Seizures and CNS depression armedicine (p¥:0.0289), and Black/Africans had higher rates of

: . . . death (p¥40.0402). When compared to non-Hispanics, Hispanics
common, and most fatal valproic acid ingestions are assomatedhad higher rates of acute lung injury (ALI) (#0.006) and had
with hyperammonemia.

higher referral rates to addiction medicine (g 0.0001).
Conclusions: A robust analysis of data evaluating access to opi-
sgreenetextox@yahoo.com oid treatment programs across various races and ethnicities

oBackground: Opioid Treatment Programs (OTPs) have been
shown to be effective in the treatment of opioid use disorder
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reveals the need for ongoing investigation. This analysis further conditions with agents available in their places of employment
elucidates the interplay between race, ethnicity, and distance to and a thorough history is needed to uncover these cases.

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. erik fisherg7@gmail.com

alexa.camarena-michel@denverem.org

Joseph Kenned§, Alexia Armentd, Eric Schultg,
Erik Fisher Micaila Hilf and Michael WaHl

Prisma Health-Upstate Department of Emergency Medicine *Toxikon Consortiurfigniversity of lllinois, Chicago Department
of Emergency Medicirfél|inois Poison Center

Background: The rising prevalence of opioid use disorder in the

US has received a great deal of recent attention. Healthcare pro-Background: Kratom (Mitragyna speciosajs a rapidly emerging
fessionals are at increased risk of substance use disorders conflfug of abuse in the United States. Reports of product adulter-
pared to the general population but are often reluctant to seek ation with xenobiotics, metabolites including 7-hydroxymitragy-
help. There is a paucity of literature regarding substance use dis-ine, and varying published responses to antidotal therapy limit
orders in veterinary healthcare workers, but the misuse of veter-the ability to effectively treat and triage patients presenting to a
inary medications in this population is increasingly recognized. regional poison center (RPC) after exposure. The aim of this study
We report a case of tiletamine-zolazepam (Telagdlabuse by a Was to categorize symptoms, outcomes, and treatment modal-
veterinary healthcare worker to self treat opioid use disorder. ~ ities for this emerging drug of abuse. _

Case report: A 35-year-old male veterinary technician presented Methods: We conducted a retrospective review of all cases
to an urban Emergency Department complaining of tremor, jerk- repprted to an RPC serving approximately 1_2 million individuals.
ing movements, and yellowing of his peripheral vision. He even- Trained data abstractors blinded to study aims recorded demo-
tually admitted to using the veterinary anesthetic Telazé| an graphic and historical ingestion information, SPI-coded outcome
equal mixture by weight of tiletamine, an arylaminocycloalka- data, clinical information, biochemical information, and descrip-
none dissociative anesthetic related to ketamine, and zolazepamtions of pre- and in-hospital antidotal therapy. We included cases
a pyrazolodiazepinone sedative-hypnotic structurally related to With symptoms reported after recent use, overdose, or evidence
benzodiazepines. He had a history of opioid use disorder onOf toxicity. Those cases lost to follow-up, informational calls,
methadone maintenance and had read about the potential of reported allergic reactions, incompletely documented, and situa-
ketamine as a treatment for substance use disorders. He begartions of kratom withdrawal were excluded from analysis.

using Telazol 2-3 times daily starting 2 weeks before presenta_Results: A total of 115 cases were evaluated, 47 of which were
tion. He developed rest and intention tremors 1 week into his reported in the final year (2019). 27 cases were excluded for rea-
use that increased in intensity with brief periods of abstinence. sons described previously, with a remaining 88 cases eligible for
He began using unspecified doses of parenteral diazepam andstudy. The average age of included patients was 31.9 years, with
midazolam to treat the tremors, but they worsened as his Telazol @ range of 2-62. 72.7% identified as male. 98% of the included
supply was depleted. On the day of presentation, the tremors cases received care at a health-care facility (HCF), and 45 cases
became too severe to conceal at work and he could not obtain involved a co-ingested substance (most commonly an opioid,
intravenous access for his last Telazol dose. benZOdiaZepine, ethanol, and cannabinoids at 12.5%, 11.3%,
In the ED he was tachycardic to 115 and hypertensive to 151/11.3%, and 7.9% of total cases respectively). Clinical outcomes
104. He experienced visual hallucinations prior to ED arrival, butare described in Table 1. The most common antidotal therapy
none in the hospital. Exam revealed a clear sensorium, restingadministered was naloxone (14.7% of patients), with a single
tremors affecting all extremities that worsened with intention case of a kratom-only ingestion responding to continuous nalox-
and frequent myoclonus involving the upper extremities. Visual one infusion, and another patient with ethanol and kratom use
acuity was 20/20 in each eye without corrective lenses and color Whose intubation was prevented with in-hospital naloxone. Two
identification was intact. CBC and CMP were normal, but upspatients with presumed drug-induced liver injury independent of
detected benzodiazepines and confirmatory testing revealed other xenobiotic use received n-acetylcysteine and recovered to
diazepam metabolites. baseline. A single fatality related to overdose had a serum mitra-
He was admitted to intensive care and received 160 mg of diaze-gynine level of 190mg/mL at autopsy. Presence of co-ingestion
pam and 9mg of lorazepam over 72 hours for tremor, hyperten- (n%45) was not predictive of severity of clinical outcome when
sion, and tachycardia. No seizure activity was noted. Aftercompared with kratom-only ingestions (13.9% and 15.5% respect-
24 hours, he reported resolution of the yellow discoloration in his ively had severe or death outcome, P:NS). Presenting VS,
peripheral vision. Tremors improved during admission but did laboratory studies, pupillary size, reason for use, and dose
not resolve and he was discharged on a diazepam taper. ingested were not useful in predicting severity of outcome..
Discussion: Substance abuse among physicians and nurses garerdiscussion and conclusion: We observed that the majority of

a great deal of attention but other healthcare professionals are also acute, symptomatic kratom exposures originated from a HCF.
at increased risk. Veterinary healthcare workers have access tdhe diversity and number of cases complicated by a co-ingested
agents not available to other professionals and may attempt to Substance with CNS toxicity limits interpretation of antidote ther-
treat their own medical conditions using pharmaceuticals not apy effectiveness. In addition to CNS and respiratory depression,
approved for human Consumption_ The preva|ence of Veterinary SelZ!Jre.S were .a common Ilfe-threatenlng tOXlClty. In the context
medication abuse is underreported and toxicity or withdrawal from ©f similar published reports, several cases of kratom-only expo-
these agents may not be considered by treating clinicians. sures with a brisk response to naloxope Wlthqut associated harm
Conclusion: Clinicians should consider the possibility of veterin- suggest a role for prospective evaluation of this therapy.

ary pharmaceutical use in this population. Healthcare workers

may not be forthcoming about efforts to manage their own jmw227@gmail.com
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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
L that progressive changes in reimbursement patterns, increasing clin-
Joseph Kennedy and Jerrold Leikin ician comfort with EMR-based order sets, and decreasing direct
Toxikon Consortium patient care consultation volumes contributed to these changes.
Methods: We conducted a retrospective review of financial data
Background: Clinical revenue is regulated by multiple regula- of a medical toxicology practice encompassing four hospitals and
tions that severely restrict the ability of the provider to charge One outpatient clinic site from July 2001 through September
and collect revenue from both the patient and third-party payors. 2020. All patients were evaluated regardless of ability to pay and
In contrast, forensic income usually has no such limitations.there was no change in practice policy during this period. Each
Medical toxicology is uniquely positioned to provide these non- Of the patient encounters were billed by current procedural ter-
clinical consultations and access this revenue source when com-minology (CPT) codes through the biller designated by the med-
pared to other clinical medical services. We describe the financialical group. The practice contracted three biling companies
impact of the integration of forensic revenue within a clinical during this period, with only a single biller for the final ten years.
medical toxicology service over the past 19 years with a focus on Some patients had more than one CPT code charge per encoun-
the latter stages of the practice. ter. For years where data was available, charges, revenue, EMR
Methods: This is a single-network retrospective review of billing order set usage, reimbursement rates (RR), and consultation vol-
and revenue data covering the lifespan of a clinical toxicology ume were reviewed. Addiction medicine, forensic, and industry
service. Clinical revenue is defined as direct patient care reim-consultations were excluded from this analysis.
bursement obtained either from the patient (co-pay or self-pay Results: CPT biling encounter data, charges, revenue, and RR over
billing) or third-party health care insurers. Forensic revenue (astime are outlined. By 2020, there was an almost 80% decline in num-
included in the analysis) is defined as non-clinical revenue ber of encounters with an over 60% decline in charges and revenue
encompassing independent medical examinations (IME), healthfrom peak years. This was accentuated by a decrease of 60% in
hazard evaluations for pharmaceutical companies, industry con-charges from April to September 2020 (peak time of COVID-19 as
tracted work, and record reviews not directly related to litigation compared to the previous six months with a corresponding decline
or requested by attorneys (medicolegal). These record reviewsof work RVU of 58% (687 pre-COVID/six months to 396 during
were primarily requested by insurance adjusters through third COVID/six months). We did not observe any significant change in RR
party companies; record reviews obtained from directly from during the final 15 years of practice and observed a stable final bill-
attorneys (medicolegal) and research income (grants) were noting denial rate of <2.5%. Electronic medical record (EMR) based
included in this analysis. Furthermore, all direct clinical revenue medical toxicology inpatient order set usage started in year seven
was excluded from this analysis. The practice duration was fromand has been utilized over 10,000 times since its inception (approxi-
July 2001 through September 2020. Industry contracts weremately 1,100 times/year; Fig 1)- this has been associated with a
billed separately. The practice primarily involved one full-time- sharp reduction of inpatient consultations after FY 9. During the
equivalent (FTE) medical toxicologist. Minimum hourly billing was study period, CPT code 99291 (critical care, coded for approximately
$300/hr, with a three-hour minimum. 25% of inpatient consultations) biling declined from a peak of
Results: Prior to fiscal year (FY) 2005, forensic revenue was negli$1033 in 2011 to only $655 in 2018. Beginning in around 2016, CPT
gible (under $13,000 per year which accounted for less thancodes 99358 and 93042 (for prolonged non-face-to-face care and
approximately 5% of yearly revenue). In FY 2006, forensic revthythm strip interpretation, respectively) were eliminated from use
enue was $74,366.02 and it first exceeded $100,000 ($129,122.3@nd further decreased clinical income.
in FY 2008. It should be noted that in FY 2013, forensic paymentDiscussion and conclusion: Despite a low final denial rate sug-
per current procedural terminology (CPT) code was $933.66 pergestive of efficient billing and stable RR, the practitenumber of
billing occurrence as compared to inpatient revenue of $98.60 encounters, charges, and revenue declined substantially over the
per CPT code and office collection of $356.76 per CPT coddinal ten-year period. These changes were related to declining
billed. reimbursement, success of a toxicology-led EMR order set pro-
Conclusion: Forensic toxicology activity provides a significant gram, and finally with the near elimination of an outpatient prac-
and sustainable revenue stream for any clinical practice that cantice in the setting of the COVID-19 pandemic. Toxicologists
be an important component to incorporate into a business plan. should consider these implications when designing a business
Forensic medical toxicology consultations are the ultimatéfee model for a pure bedside clinical practice.
for servicé model devoid of outside restrictions from govern-
mental or third-party regulatiops.'(.Siven Fhe revenue collected is jmw227@gmail.com
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
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Background: Drug overdoses involving cocaine are a continuing
global public health issue. The United Nations World Drug
L Report estimates 20 million cocaine users worldwide. In 2018,
Joseph Kennedy and Jerrold Leikin more than one in five fatal drug overdoses in the United States
Toxikon Consortium 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 DataCase report: A 15 year old male was found unresponsive in his
System (NPDS). room by his mother in the morning when she entered his room
Methods: The research team conducted a retrospective study to awaken him. Cardiopulmonary resuscitation (CPR) was initiated
using cocaine-related fatality cases reported in five annual NPDSoy the mother. The child was found with pulseless electrical
reports (2015-2019). The data represent calls to 55 regional memactivity by first responders who continued CPR and obtained
bers of the American Association of Poison Control Centersreturn of spontaneous circulation after two rounds of epineph-
Extracted demographic and cocaine-related circumstances ofrine. The child was intubated and obtunded following the arrest.
fatality cases included reporting year, age, gender, chronicity,Vaping material and marijuana were found in the patierg room.
and intent of poison exposure. He was reported to have a history of experimenting with drugs.
Results: A total of 655 deaths were reported due to cocaine, This led to concern for drug exposure causing his cardiopulmon-
with 66.9% (Nv4438) attributed to males. Annually NPDS ary arrest.

reported fatalities varied over the 5-year study period, with 54 Acetaminophen and salicylate levels were undetectable. A urine
deaths (8.2%) reported in 2015, 85 (13.0%) in 2016, 187 (28.5%)rug of abuse panel was positive for THC and benzodiazepines
in 2017, 214 (32.7%) in 2018, and 115 (17.6%) in 2019. Whefyiven at the hospital post-intubation) and was negative for
stratified by age groups, 6 € 1%) cases involved persons amphetamines, barbiturates, cocaine, ethanol, opiates, phencyc-
younger than 18 years, 192 (29.3%) involved persons aged 18-29idine, oxycodone, and methadone. The patient suffered from
198 (30.2%) involved persons aged 30-39, 107 (16.3%) involve@rofound acidosis, cardiogenic shock, acute kidney injury, shock
persons aged 40-49, 88 (13.4%) involved persons aged 50-59, 4éver and anoxic brain injury with cerebral edema. He did not
(6.7%) involved persons aged 60-69, 5 (1%) involved persons recover and was pronounced dead 5 days after he was found in
aged 70-79, and 1 € 1%) involved a person 80 and over. arrest.

Cocaine was rated as undoubtedly responsible for 65.2% of theBecause of the unclear circumstances surrounding this event, a
fatality cases (W2427) and probably responsible for 28.2% of the urine sample was analyzed by the university laboratdsy liquid
cases (N4185). Multiple substances were reported in 89.0% of chromatography with tandem mass spectrometry (LC-MS-MS).
cocaine-related deaths (2583), although cocaine has been After review, the urine was suspected to contain acrylfentanyl
identified as substance and cause rank 1 or rank 2 in nearly 80and was sent for designer opioid testing (NMS lab 1480U). This
% of all reported cases. Regarding intent, 72.8% ¥N77) of the was positive for acrylfentanyl and 4-ANPP, a fentanyl metabolite.
exposures was reportedly due to intentional abuse, and another Police were involved in the case and an individual was arrested
11.3% (N/474) was due to suicidal intentions. Overall, suicidal and charged with distribution of drugs to the patient.

intent accounted for 19.0% of the fatality cases in females and Discussion: Throughout the last decade, fentanyl analogs have
7.5% in males. been used with increased frequency in the United States as adul-
Conclusions: Between 2015 -2019, NPDS reported cocaineterants or substitutes for other drugs of abuse such as heroin,
related fatality was highest in 2018; and among persons aged oxycodone and cocaine. Few cases of fatal acrylfentanyl overdose
30-39 and persons aged 18-29. In addition, cocaine-related fatal-are reported in the literature in the United States and none in
ity cases was higher in males than in females. However, suicidathe pediatric age group. This is likely because it goes undetected.
intent among female fatality cases was higher than in males. Routine urine drug screens do not detect the novel fentanyl ana-
Based on study results, increasing efforts for public health educa-logs and so these drugs will only be detected if they are checked
tion in age groups between 18-40 years is recommended, along for specifically and early in the case (e.g., original urine or blood
with a focus on evidence-based and gender-specific strategies.saved at the time of presentation).

Recommendations for future research include expanded analysisConclusion: There are many substances that are not detectable
of COVID-19 impacts on cocaine use and overdose. Poison cormen routine urine drug screens. Specific identification of these
trol centers play an important role in public health prevention drugs is not always clinically necessary in the acute setting. In
efforts. Exploring expanded efforts for interprofessional collabor- potential forensic cases, clinicians should obtain extra urine and/
ation on prevention should be considered, especially due to or blood immediately on presentation to help determine the
recent COVID-19 events. Persons with substance use disordefsxact cause of death, assist with public service warning, and aid
were overrepresented with hospitalizations and death during the law enforcement with the prosecution of distributers.

COVID-19 pandemic (NIDA, 2020), and should be a focus on

future research and poison prevention efforts. mich0392@gmail.com
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aNew York City Poison Control Center, New York, NY, USA;
Background: Determining the specific cause of a cardiopulmon- PDepartment of Emergency Medicine, N¥B8Hings County,
ary arrest in a teenager can be difficult. In suspected overdoseBrooklyn, NY, USA.
cases, the diagnosis can be particularly elusive because many
new synthetic substances of use are not detected on routine gackground: Zinc phosphide (ZP) ingestion can result in conse-
urine hospital tests, espec|a_||y in the United _Stat(_%d where SYN-quential toxicity even when ingested in small quantities. ZP
thetic fentanyl qnalog_s are increasingly resulting in deaths. We ra5cts with hydrochloric acid in the stomach to form phosphine
present a case in which gas chromatography-mass spectrometryyas: inhalation of phosphine gas can produce significant pulmon-
(GC-MS) was used to detect the designer opioid, acrylfentanyl, inyry and cardiovascular effects. One previous case report describes
the urine obtained from the emergency department in a patient g fatality after ingesting only 6 grams.We describe a single case
who suffered a pre-hospital cardiac arrest. 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 series:Patient 1: A 27-year-old woman presented with 2
Case report: A four-year-old boy presented to the emergency weeks of slurred speech, difficulty walking, tremors, nausea, vom-
department complaining of abdominal pain after eating a cookie iting, and diarrhea during an acute SARS-CoV-2 infection. Her ini-
that had been intentionally laced with ZP for use as a pesticide tial serum [Li] was 4.7mmol/L. She had an acute kidney injury
in the home. The parent had purchased the ZP outside of the (AKl)(creatinine 2.48mg/dL). She received emergent hemodialysis
country and brought it to the United States. The maximum ZP for 3hours at a blood flow rate of 225-300mL/minute and a
the child could have ingested was 4 grams per parent- they dialysate flow rate of 700mL/min using a Rexeed 18s filter.
laced the cookies with 5g of 80% ZP). His initial vital signs were:Samples of serum, urine, and dialysate effluent were collected
Blood Pressure, 99/60 mmHg; Pulse, 114 per minute; Respiratoryiourly. Over 3hours, a total of 43.26 and 2.4mmol of Li were col-
Rate, 26 per minute; Temperature, 100H (rectal);Oxygen satur- lected in her dialysate and urine, respectively. Calculated clearan-
ation, 99% on room air. A venous blood gas was obtained and ces ranged from 84-150mL/min.

showed a pH 7.392 and PCO2 41.8mmHg. His other laboratoryatient 2: A 68-year-old man with bipolar disorder presented to
tests including a complete blood count, basic metabolic panel the emergency department complaining of chest pain and sui-
and serum transaminases were all within normal limits. The cidal ideations. His physical examination was unremarkable and
regional PCC recommended wearing Power Air-PurifyingECG showed no active ischemia. His [Li] was 7.3mEg/L. The
Respirator in a negative pressure room based on the small ingespatient underwent two sessions of HD; 2hours and then
tion history from the parent; self-contained breathing apparatus 3.58 hours using a Revaclear filter at a blood flow rate of 190-
(SCBA) were not recommended. The patient was admitted to the300mL/min, and a dialysate flow of 800mL/min. Blood was
hospital and observed overnight. The next day, he had a com- obtained from the circuit immediately before and after the filter
plete recovery and was discharged home. twice per session. Hemodialysis clearance was calculated from
Discussion: Phosphine is a toxic gas and providers caring for the blood flow, hematocrit (48.8%), and extraction ratio. The
severely poisoned patients have developed toxicity after expos- mean extraction ratio of both sessions was 93%. Calculated clear-
ure to exhaled phosphine. There is significant practice variation ances ranged from 90-143mL/min.

in personal protective equipment use and providers may inad- Discussion: The efficiency of hemodialysis in lithium poisoning is
vertently expose themselves during triage prior to being aware best indicated by its clearance in comparison to the patietst

of the patient’s ingestion. The Pipeline and Hazardous Materialsintrinsic clearance. Renal clearance of lithium is reportedly 25%
Safety SCBA in contaminated areas. Additionally, hospitals anaf creatinine clearance. In the first patient with AKI, hemodialysis
commercial ambulance services may not have SCBA available fosxceeded endogenous clearance over 17-fold and removed more
their health care staff. In a massive overdose, it may be reasonthan 45mmol in 3hours. In an older report of a patient with a
able to treat the patients outside of a closed environment and similar AKI, hemodialysis exceeded endogenous clearance by as
in an ambulance bay. While in the emergency department, the much as 37-fold (mean 16-fold). One recent report recovered
regional Poison Control Center was contacted due to concern foronly 36mmol of Li after 4hours of hemodialysis. Calculated
provider safety. This was a relatively small exposure (maximumhemodialysis clearances provide an approximation of lithium
49 of ZP) in a well-appearing child and there was low risk to pro- removal. In the second case a high extraction ratio yielded a
viders of a significant phosphine gas exposure. Hazardous materimaximal clearance of 143mL/min. Most older publications report
als response was contacted and went to the patiefst apartment extraction ratios of 70-80% and use lower blood flow rates than
to remove any additional ZP. This case highlights the difficulty of current techniques. At least one contemporary publication
determining appropriate personal protective equipment when reports an extraction of 97% and a clearance of 178mL/min.
managing ZP ingestions, especially with small exposures. Conclusion: Using two different methods, one of which includes
Conclusion: Zinc Phosphide Ingestion may cause significant tox- direct comparison of hemodialysis to endogenous clearance, and
icity and could affect providers treating patients with ZP inges- one directly measuring dialysate [Li], we demonstrated that lith-
tion due to risk of phosphine gas exposure. If the risk of jum removal using modern dialysis machines is highly efficient.
phosphine gas exposure is significant, a SCBA should be wornAssessments that use calculated clearances yield reasonable
For a ZP ingestion, PCCs should be contacted regarding approapproximations of removal but tend to overestimate because

priate PPE. they do not account for endogenous clearance. We encourage
evaluation of hemodialysis efficiency through rigorous collection
efurlano@gmail.com of dialysate effluent, urine, and blood pre- and post-filter concen-

trations to accurately determine clearance and extraction ratios.
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Background: Although kinetic studies from the 199G demon- Background: Skeletal muscle relaxants (SMR) encompass a broad
strate that hemodialysis efficiently removes lithium (Li), limited group of pharmaceuticals that are used for treatment of spasti-
data are available using modern hemodialysis techniques andcity or musculoskeletal pain. These medications can cause dizzi-
direct measurement of lithium in spent dialysate. We assessedness, weakness, sedation, and antimuscarinic effects with
two patients with lithium toxicity who received emergent hemo- therapeutic use as well as in overdose. The American Geriatric
dialysis to document the current efficiency of lithium clearance Society recommends that SMR be avoided in elderly patients pri-
by hemodialysis. 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 andnedical services. The blood pressure was 60/40 mmHg. The heart
characterize outcome severity based on patient age groups. rate became bradycardia (40 bpm) unresponsive to 0.6 mg intra-
Methods: This was a retrospective observational study of the venous atropine and finally progressed to cardiac arrest with no
National Poison Data System (NPDS) cases involving cases tectrical pulse. Cardiac resuscitation was performed for
cyclobenzaprine, carisoprodol, methocarbamol, baclofen, chlor-31 minutes before the return of spontaneous circulation (ROSC)
zoxazone, metaxalone, orphenadrine, and any combination prod-at the emergency department. Slightly after that, 10mL/kg of
ucts that include one or more of these medications from 2009- 20% intravenous lipid emulsion was given for 30 minutes. He was
2019. Patients younger than 20 years old were excluded fromtransferred to the intensive care unit without inotropes. Venous
the study. blood gas showed marked metabolic acidosis with pH 6.86, bicar-
Results: A total of 211,396 SMR cases were reported to thebonate 10 mEg/L, and lactate 18 mmol/L. Computerized tomog-
NPDS with 19,641 cases in 2009 and 18,749 cases in 2019. Theaphy of the brain and pulmonary angiogram showed no
was a steady decrease in cases from 2009-2019 of approximatelgvidence of fat embolism. An electrocardiogram after ROSC
122 cases per year (R20.39). The most common SMR included showed sinus tachycardia with prolonged QT (555 milliseconds).
cyclobenzaprine (37.2%), carisoprodol (21.9%), baclofen (15.9%)he patient later received targeted temperature management.
and tizanidine (13.7%). Most cases occurred in females (64.8%J.he total length of stay was 15 days. Unfortunately, he devel-
Mean age was 42+ 14.4 years. The distribution of cases varied bpped severe hypoxic-ischemic encephalopathy and became bed-
age group; patients 20-59 years accounted for 88.3% of caseshound thereafter. The reported lidocaine level (2 hours after car-
while those 60 years accounted for the remaining 11.7%. Thediac arrest) in this patient is 16.5 mcg/mL.
majority of cases involved intentional exposures, with self-harm Discussion: This patient received a total dose of 2,400mg of
attempts accounting for 60.0% of all cases. lidocaine (49 mg/kg) in 30 minutes which is far higher than the
A total of 55,495 cases involved single substances. The mosmaximal recommended dose by the US FDA (7 mg/kg). However,
common single substance SMR were cyclobenzaprine (32.0%) fokhe current practice of tumescent liposuction allows the use of
lowed by carisoprodol (25.4%) and baclofen (18.8%). A majoritywetting solutions that contain a maximum dose of 55mg/kg of
of single substance cases resulted in either no or minor effectlidocaine. Despite the alarmingly high dose, the drug is often
(54.7%). Major effect was seen in 7.4%, while death occurred irdiluted and suctioned out during the procedure and finally does
<1% of cases. Baclofen single substance cases were responsibleot result in lidocaine toxicity. We believe our patient experi-
for the greatest number of severe outcomes (moderate effect, enced toxicity because of 1) inadvertently intravenous injection,
major effect, and death) (25.8%, % 0.01). 2) high dose of lidocaine, and 3) high concentration of the wet-
Outcomes for single substance cases differed between patientsting solution and 4) metabolic acidosis from seizure that also
60 years versus those 20-59 years €p0.001). No effect was worsened the toxicity.
similar between the two groups (18.0% vs 14.8% respectively; ORConclusion: This case demonstrated flaws in mega-dose lido-
1.27, 95%Cl: 0.59-1.35). In comparing older versus younger casesaine administration which resulted in severe lidocaine toxicity. If
minor effect was less common (34.1% vs 40.0%; OR 0.78, 95%€@&lhigh dose of lidocaine is to be injected, close monitoring is
0.74-0.82), moderate effect was similar (39.0% vs 37.8%; OR 1.@8timately advised and an antidote (intravenous lipid emulsion)
95%CI 0.99-1.11) and major effect was more common (8.4% vshould be readily available.
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%Cl: 3.54-8.7\. ;
Conclusion: A decrease in annual SMR cases was observed ovei suthimon t@chula.ac.th
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.

nhusak@rx.umaryland.edu
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. . Background: Intrafetal digoxin is used as a feticidal agent to
Suthimon Thumtecho and Suchai Suteparuk achieve asystole during abortion procedures. It is injected trans-
Department of Medicine, Faculty of Medicine, Chulalongkorn abdominally into the amniotic fluid or transvaginally targeting
University and King Chulalongkorn Memorial Hospital, the Thai the fetus. We report a first case of an iatrogenic administration
Red Cross Society, Bangkok, Thailand of 2mg digoxin injected into the maternal cervix during an elect-

ive abortion procedure. This resulted in supratherapeutic digoxin

Background: Tumescent liposuction currently applies subcutane- levels and maternal toxicity.

ous injection of diluted (0.05-0.10%) lidocaine as a wetting solu-Case report: A 20-year-old previously healthy, 8 week pregnant
tion to ease the suction process. Herein, we report near-fatalPatient presented to an emergency department (ED) from an
lidocaine toxicity from this procedure. abortion clinic. During the abortion procedure 2mg of digoxin
Case report: A previously healthy 32-year-old male underwent Was inadvertently administered directly ipto the cervix instead of
tumescent liposuction at a private clinic. His bodyweight was 49 lidocaine. She developed d@woozy" feeling, weakness and was
kilograms. He was injected with a wetting solution: 2% lidocaine Pradycardic at 53 bpm. In the ED, a digoxin level of 12.8 ng/ml
60mL and adrenaline 0.2mg in 500mL of Ringsrlactate solu- Was measured 1.5hrs post-injection. The patient was admitted
tion (final 0.21% lidocaine) subcutaneously at the back of both for observation. Her subsequent digoxin levels were 4.3ng/ml at
thighs. The patient was doing well after 20mL of fat removal. 7 hours, 2.6ng/ml at 12.5hours, and 1.8ng/ml at 18hours post-
Thirty minutes later, a second dose of a 500-mL wetting solution injection. The patient continued with bradycardia with a range of
was injected into the abdomen and he developed a generalized 48-78 bpm throughout the observation period. She was initially
tonic-clonic seizure for 15minutes soon after. He was intubated Normotensive, followed by subsequent episodes of hypotension
and received intravenous diazepam 20mg by the emergency with blood pressure readings of 90s/40s. Her electrocardiogram
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(EKG) showed premature ventricular complex (PVC) and multiplea variable was created to indicate whether a patient had an
premature atrial complexes (PACs) but her PR, QRS and QWEalverse reaction or a medical error. Statistical analyses included
intervals remained normal. Potassium levels ranged from 3.3 toChi-Square tests and Wilcoxon Rank-Sum tests.

4.8 mmol/L. Her serum creatinine was 0.56-0.62 mg/dL during herResults: 121 charts were reviewed to date and a total of 99
hospital stay. The patient described tingling/numbness of the were included in the results. 71 patients received regimen one
tongue and experienced nausea with vomiting. Treatment and 28 patients received regimen two. Group one had a total of
included ondansetron, ranitidine and intravenous fluids. Digoxin 28 (39%) medication errors whereas group two had a total of 6
immune FAB was neither indicated nor administered to this (21%) medication errors (p20.143). Errors included delays in
patient. Her PACs and PVC resolved prior to discharge athanging the infusion rate ¢ 1hour), delays in treatment
20 hours post the inadvertent intracervical digoxin administration. (> 1hour), and errors in order entry. The most common source of
She was noted to still be pregnant prior to discharge. medication errors was delay in treatment which occurred in 17%
Discussion: Oral or IV digoxin is indicated for atrial fibrillation, of patients in group one and in 14% of patients in group 2.
heart failure or left ventricular dysfunction. Digoxin has off-label Group one had 17 (24%) adverse reactions compared to group
use as a feticidal agent. Minimal pharmacokinetic parameters aretwo which had four (14%) (3/40.432). Adverse reactions included
known regarding the less preferred IM route known to cause tis- dizziness, hypotension, itching, nausea, rash, and tachycardia.
sue irritation. In therapeutic doses, we expect a distinct distribu- Group one had an average length of stay of 7.6 days and regi-
tion phase (two-compartment model) lasting 6-8 hours. This casemen two had an average length of stay of 4.9 days §0.102).
report of an iatrogenic injection of digoxin into the cervix, For the variable addressing whether a patient had a medication
resulted in elevated pre-distribution digoxin levels followed by a error or an adverse event, group one had 37 (52%) events and
gradual decrease over 20hours. The patiéat symptoms of group two had 8 (29%) events (#40.058).

bradycardia, PACs/PVCs, nausea, vomiting and weakness wefeéonclusions: Regimen two was associated with a non-statistically
consistent with acute digoxin toxicity. Her symptoms improved significant reduction in medication errors, adverse events, and
and resolved as her digoxin levels trended down. length of stay. There was also a reduction in the chance that a
Conclusion: We report a first case of maternal toxicity from an patient would have any medication error or adverse reaction
iatrogenic intracervical injection of 2mg digoxin. Digoxin levels that approached significance with a p%0.058. Overall regimen
decreased and the patient returned to baseline with symptom two is trending toward significance but a larger sample size is
resolution within 20 hours. needed to ascertain this.

barbara.rengering@cchmc.org adegelor@buffalo.edu
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eBackground: Trigger tools have been used in many other areas
of patient safety to identify patients at risk of decompensation,
who have had an iatrogenic event occur. The use of 50% dex-
Thse as a trigger tool for iatrogenic hypoglycemia has not yet
) ) ~ been studied. We sought to determine the feasibility of using
Background: N-acetylcysteine (NAC) is the treatment of choice administration of 50% dextrose as a trigger tool to detect iatro-
for acetamlnophen overdose and is used off-label for treatment genic hypogiycemia in patients receiving intravenous insulin as
Of acute ”Ver failure and alCOhOIiC Cirrhosis. The FDA apprOVedpart of a hyperkaiemia protocoil
regimen for NAC consists of three separately compounded infu- Methods: The setting is a 202 bed Veterans Affairs medical cen-
sions given at three separate infusion rates. This regimen ister. All 50% dextrose removals from an automated dispensing
prone to dosing and administration errors given the multiple cabinet for a 90-day period were reviewed to determine which
steps required for proper and timely administration. Novel regi- doses were part of a hyperkalemia protocol, and which were
_mens exist Slmpllfylng the t_hree infusion process tO two separate given for hypogiycemia_ The use for hypogiycemia was deter-
infusions. Herein we describe two such novel regimens compar-mined by documentation of D50 being ordered for hypoglycemia
ing their safety, efficacy, and rate of medication errors. Regimenor nursing note that it was given under a hypoglycemia protocol
one consists of a loading dose of 150mg/kg administered intra- orderset. The subset of patients who received a second dose of
venously over one hour followed by a second infusion of psg after receiving an initial dose with a hyperkalemia orderset
150mg/kg administered as 50mg/kg over four hours then ere reviewed for evidence of hypoglycemia. The identified
100mg/kg over 16hours. Regimen two consists of a loading charts were then compared to medication safety reports for the
dose of 200mg/kg administered intravenously over five hours same issue (hypoglycemia after IV insulin administration under a
followed by a second infusion of 100mg/kg infused over hyperkalemia protocol). Additional data collected included age,

16 hours. ) ) ) gender, baseline GFR, pre-treatment potassium and glucose lev-
Methods: Data was collected via retrospective chart review of gs, and number of doses of 50% dextrose administered. All

patients receiving NAC from May 5, 2018 - May 6, 2021. Patientpatient  specific  identifiers were removed from the

were divided into group one (5/5/18 - 5/5/21) and group two (5/ apstracted data.

6/20 - 5/6/21) Patients were excluded if they were under 16 yearsResults: 202 separate charts were reviewed corresponding to
of age or had NAC ordered outside of an approved order set. documented removal of D50 from the ADC attached to a patient
Data was collected InCIUdlng demogl‘aphlc information as well as name. Of these, 6 were determined to have been an error. Of
the incidence of medication errors and type of medication errors. the remaining 196 incidents, 114 were identified as being given
Safety and efficacy data was collected and compared. In addition,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 Discussion: Iron sucrose is a compound with a large molecular
given in response to hypoglycemia after receiving IV insulin for weight and was designed to release iron slowly over several days
treatment of hyperkalemia. This was determined by documented following intravenous administration. Iron concentrations can be
hypoglycemia (blood glucose 60mg/dL) within 12hours of extremely elevated in cases of iron sucrose overdose since the
receiving IV insulin under the hyperkalemia protocol. When laboratory not only measures free iron, but will also measure
medication safety reports during the same time period were nontoxic iron that is complexed to carbohydrate (iron sucrose).
reviewed, 24 reports were matched to incidents from this review. Our case illustrates one of the pitfalls of relying on the iron con-
The 42 separate administrations of D50 occurred in 37 patients,centration alone when determining the need for chelation
with two patients getting 2 doses and 1 patient receiving 4 therapy.

doses. The patients were 98% male ¥36), with a mean age of Conclusion: Iron overdose can be devastating and an iron con-
63 (range, 43-92). Mean glucose prior to insulin administration centration of greater than 500 mcg/dL (89.5 micromol/L) is pro-
was 177mg/dL (range, 83-597) and mean pre-treatment potas-posed as one criterion to initiate chelation therapy with
sium was 6.2 (range, 5.6-8.0). Mean glucose prior to treatmenideferoxamine. This recommendation is based on oral iron over-
for hypoglycemia was 49 mg/dL (ranges 20-66). Mean eGFR was doses and cannot be applied to intravenous iron overdose. Our
23 (range, 2-87). All of the patients requiring additional bolus patient did well despite a high initial serum iron concentration
doses of D50 had an eGFR30. Only 2 of the patients treated because a majority of the measured iron was nontoxic. The deci-
for hypoglycemia after IV insulin administration had an eGFRsion to initiate deferoxamine after an acute intravenous iron
>60. Most patients received a dose of 10 units of regular insu-overdose should be based on clinical findings such as anion gap
lin IV. metabolic acidosis and hemodynamic instability as opposed to
Conclusion: Chart review of patients receiving intravenous 50% an iron concentration alone.

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.
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Background: Intravenous (IV) N-acetylcysteine (NAC) is approved
Background: Iron is available for therapeutic use in both oral by the Food and Drug Administration for the treatment of acet-
and intravenous formulations. Iron toxicity is characterized by aminophen toxicity as a 21-hour, three-bag regimen. This regi-
nausea, vomiting, diarrhea, anion gap metabolic acidosis, alteredmen consists of a loading dose followed by two maintenance
mental status, hepatic failure, and hemodynamic compromise. doses, each with different infusion rates. Additional doses are
Severe poisoning warrants chelation therapy with deferoxamine. recommended if signs of continued toxicity are present near the
Some experts use a 4-6hour iron concentration greater thanend of the third dose. Due to the logistical complexities of
500 mcg/dL (89.5 micromol/L) as one criterion for chelation. We administration, many opportunities for medication errors exist. In
present a patient who experienced an intravenous iron overdose 2018, a pharmacist-led toxicology consult service, in collaboration
with an initial iron concentration of 1753.5mcg/dL (313.9 micro- with the regional poison control center (PCC), expanded from
mol/L) who did well with supportive care and was not given the emergency department to include inpatient units. This
deferoxamine. expansion aimed to create a consistent point of contact for the
Case report: A 65-year-old man with a past medical history of regional PCC to the institution, as well as improve transitions
end stage kidney disease presented to an outpatient clinic for and continuity of care of poisoned patients, such as those with
routine hemodialysis. During dialysis, he was unintentionally acetaminophen toxicity, throughout their hospital admission. The
given 1000mg of iron sucrose intravenously, instead of anpurpose of this study was to evaluate the impact of a pharma-
intended dose of 100mg. Within 1-2hours, the patient experi- Cist-led toxicology consult service on the proportion of patients
enced nausea, vomiting, diarrhea, abdominal pain, headachewho experienced any error associated with IV NAC treatment for
and paresthesias in hands and feet. Post-dialysis vitals sign@cetaminophen toxicity.
included: blood pressure, 102/73mmHg;; HR, 118 beats/minuteMethods: This was a retrospective, pre-post cohort study of
respiratory rate, 20 breaths/minute; Temp, 97.8 F. Physical exampatients who received IV NAC for suspected or confirmed acet-
ination was notable for diffuse abdominal discomfort without aminophen toxicity between September 1, 2015 and May 26,
signs of peritonitis. Post dialysis laboratory assays demonstrated2020 at a large community hospital system. Patients were cate-
an iron concentration of 1753.5mcg/dL (313.9 micromol/L) , gorized into two groups in relation to the consult service expan-
white blood cells of 13,000/mm3, bicarbonate of 16.9 mEg/L, and sion: pre-group (September 1, 2015 to December 31, 2017) and
an anion gap of 17 mEg/L. The patient was admitted for moni- post-group (January 1, 2018 to May 26, 2020).
toring, intravenous fluids, and supportive care. Vital signs normal- The primary endpoint was the proportion of patients who experi-
ized and the patients abdominal pain resolved. A repeat iron enced one or more errors associated with IV NAC treatment for
concentration approximately 12hours later was 606 mcg/dL acetaminophen toxicity. An error was defined as inappropriate
(108.5 micromol/L). At no point did the patient develop an dose, administration rate, initiation, continuation, or discontinu-
acidemia. ation of IV NAC. Appropriateness of dose and administration rate
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was determined based on the three-bag regimen described in 6.3% no effect, 17.8% minor effect, 26.2% moderate effect, 5.8%
the package insert for acetylcysteine. Criteria for appropriate initi- major effect, 0.5% not followed-judged nontoxic, 15.5% not fol-
ation, continuation, and discontinuation were adapted from lowed-minimal clinical effects possible, 22.2% unable to follow-
Goldfranks Toxicologic Emergencies,™ Edition Secondary end- potentially toxic, and 5.1% unrelated effect. Six (0.6%) deaths
points included proportion of patients experiencing each type of were reported. A clinical effect was reported in 80.1% of cases
error, interruptions in therapy greater than one hour, hospital without other substances. The most common clinical effects were
length of stay (LOS), and in-hospital mortality. confusion (n%117, 11.1%), numbness & 101, 9.6%), tachycar-
Results: There were 84 patients that met inclusion criteria: 30 dia (n¥498, 9.3%), ataxia (%84, 8.0%), and drowsiness/lethargy
patients in the pre-group and 54 patients in the post-group. (n%83, 7.9%). The most common treatments were fresh air
Baseline characteristics were similar between groups. The propor{n¥4189, 18.0%), intravenous fluids #4105, 10.0%), supplemen-
tion of patients with one or more errors associated with IV NAC tal oxygen (n¥2101, 9.6%), and benzodiazepines ¥53, 5.0%).
treatment was significantly lower in the post-group (37% vs Vitamin B12 therapy was not documented in any case.

66.7%, p/20.009). The post-group also had a lower incidence of Conclusions: Nitrous oxide inhalation abuse and misuse cases
inappropriate discontinuation of IV NAC treatment (14.8% vsincreased over the 21 year time period. Most patients were age
50%, p< 0.001). Interruptions in therapy greater than one hour 13-29 years and male, were managed at a healthcare facility,
(50% vs 26.7%, P.0.038) and hospital LOS (2.7 vs 2 daysexperienced moderate-major effects, and included poison center
p ¥20.029) were significantly higher in the post-group. Other sec- contact when either at or en route to the hospital. Despite being
ondary outcomes were similar between groups (Table 2). known to cause vitamin B12 deficiency related neuropathy this
Conclusion: Implementation of an inpatient pharmacist-led toxi- was not recommended and may be an area of education.

cology consult service was associated with a lower proportion of

patients who experienced one or more errors related to IV NAC Brett.roth@utsouthwestern.edu

treatment for acetaminophen toxicity.

Jonathan-Summerlin@smh.com
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Brett Rotff, Anelle Menende?’ Alexander #Department of Emergency Medicine, Brigham and Vomen
Casanova’ Miguel FernandeZ and Mathias Hospital’Harvard Medical Toxicology Fellowship, Boston
Forrestef Childrers Hospital°Division of Medical Toxicology, Department of
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Background: Nitrous oxide (NO), commonly known as laughing Background: Colchicine is commonly prescribed for the treat-
gas or nitrous, is a colorless, non-flammable gas used as an anesnent of inflammatory conditions but has a narrow therapeutic
thetic, an aerosol propellant (whipping cream, cooking oil), and window and dangerous toxicity profile. The major mechanism of
in rockets and automobile racing. It can be purchased in grocery action of colchicine is to inhibit microtubule assembly, resulting
and convenience stores and over the Internet in small cartridges in a predictable cascade of events which in overdose can lead to
called “whippets.” Individuals may inhale nitrous oxide as a recre- severe morbidity and mortality. Here, we describe a case of
ational intoxicant due to its euphoric, dissociative, and some- severe colchicine overdose complicated by multi-organ failure,
times hallucinogenic effects. Nitrous oxide abuse has beensepsis, and prolonged ICU course, treated with continuous renal
reported to be increasing. The objective of this study was to replacement therapy (CRRT) and plasma exchange with survival
characterize nitrous oxide inhalation abuse and misuse casedo hospital discharge.

reported to United States poison centers. Case report: A 37-year-old male with a history of chronic idio-
Methods: Cases were intentional abuse and misuse inhalation pathic pericarditis and subtotal pericardial resection five years
exposures to nitrous oxide reported to the National Poison Data prior presented from home to a tertiary care Emergency
System during 2000-2020. The distribution of total cases wasDepartment with a chief complaint of nausea, vomiting, and diar-
determined for factors related to patient demographics, exposure rhea, after ingesting 60 tablets of 0.6mg (36mg) colchicine
circumstances, patient management and outcome. 17 hours prior to arrival. An initial colchicine level resulted at
Results: A total of 1,369 cases were identified (92.9% intentional 5.1ng/mL and peaked at 12ng/mL 40hours post-ingestion. He
abuse, 7.1% intentional misuse). By seven-year period, 26.2% afeveloped significant sequelae of colchicine poisoning including
cases were reported during 2000-2006, 27.9% during 2007-2013¢oagulopathy, respiratory failure, neuropathy, renal failure, pan-
and 45.9% during 2014-2020. Age distribution was 1.8% 6-12cytopenia, and heart failure. He was treated with CRRT beginning
years, 24.8% 13-19 years, 33.7% 20-29 years, 18.6% 30-39 years,his first day of hospitalization and with plasma exchange on
15.4% 4@ years, and 5.8% unknown age; 66.1% of patientshospital days two through four. The patient had a prolonged
were male, 32.9% female, and 0.9% unknown gender. Exposuréospitalization complicated by atrial fibrillation with rapid ven-
site was 79.0% at home, 3.3% other residence, 2.7% public aredricular response, pneumonia, and sepsis. After clinical improve-
1.5% workplace, 1.0% school, 0.3% healthcare facility, 2.0% othement, he was discharged to inpatient rehabilitation on hospital
and 10.2% unknown. No other substances were reported inday 24. On outpatient follow up four months after discharge the
1,052 (76.8%) of total cases. Of these, the management site wapatient was found to have persistent peripheral neuropathy, but
61.8% at or en route to a healthcare facility, 18.8% referred to ano other significant persistent morbidity related to colchicine
healthcare facility by the poison center, 15.3% on site, and 4.1%overdose.

at an unspecified or unknown site. The medical outcome was
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An EEG was done after a right-gaze preference was noted on
Discussion: Arrest of mitosis caused by colchicine results in the exam and did not show seizure-like activity.
classically described phases of acute colchicine overdoseSerial blood samples, along with the pressed blue pills, were
Ingestions of colchicine approaching 0.5mg/kg often result in obtained and sent to a reference laboratory. Testing was per-
significant toxicity, while doses of greater than 0.8 mg/kg have formed Dby liquid chromatography mass spectrometry.
been reported with high mortality. In this case, the patient pro- Comprehensive toxicology screening assessed the presence of
gressed through the traditionally reported triphasic syndrome of more than 900 drugs; positive results were confirmed
colchicine overdose, including early gastrointestinal manifesta- quantitatively.
tions and peripheral leukocytosis, DIC, rhabdomyolysis, sepsidpiscussion: We present a patient who endorsed opioid ingestion
and arrhythmia, after an acute ingestion of 0.6mg/kg of colchi- but instead manifested symptoms and clinical effects most con-
cine. Despite colchicinis high volume of distribution and pro- sistent with a sedative hypnotic toxidrome. We believe her clin-
tein-binding, both high-dose CRRT and plasma exchange wereical effects were due to clonazolam toxicity as suggsested by her
initiated early given a predicted difficult clinical course. blood sample analysis. Atypical features such as bradycardia and
Conclusion: This case demonstrates remarkable survival of anprolonged duration of toxicity seen with this patient have been
individual after a near-fatal colchicine overdose. Prudent adminis-documented in the literature with clonazolam toxicity, however
tration of supportive care through vasopressors, continuous renal unilateral gaze preference has not been previously documented.
replacement therapy, transfusion of blood products and manage- Serial sample collection allowed for the assessment of half-life,
ment of sepsis resulted in survival with minimal sequelae. Thiscalculated to be approximately 5.6hours. This longer half-life
demonstrates that with efficient supportive care, survival after could explain the prolonged effects.
significant colchicine overdose is feasible. 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
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Colten Philpott

Background: Designer benzodiazepines are psychoactive sub-JPS Health Network
stances derived from the chemical structures of commonly pre-

scribed  benzodiazepines. Designer benzodiazepinegackground: Flecainide, a cardiac sodium channel blocker and
manufacturing, marketing, and recreational use are not regulated. co|chicine, a potent inhibitor a microtubule formation and func-
Cases of designer benzodiazepine associated toxicity havgjon can both produce life threatening toxicity in overdose. Both
recently increased, especially in combination with opioids. of these medications are uncommon among documented inten-
Typical sedative-hypnotic effects are experienced with designerijong| ingestions in current literature. Currently it is not known
benzodiazepines, but additional adverse effects have beenpqy the multisystem effects of Colchicine can affect metabolism
described. Clonazolam is a designer benzodiazepine and isyf other medications with narrow therapeutic windows after
known to have a potent and prolonged clinical effect. Data on iptentional ingestion. Hypothesis: Intentional co-ingestion of

clonazolam kinetics is limited. _ _ _ Colchicine with Flecainide can lead to worsening cardiotoxicity
Case report: A 32-year-old female with no known medical his- 544 death.

tory was witnesseq to have a syncopal event at an airport with \athods: This is a single patient chart review. A 71-year-old
subsequent drowsiness. EMS was called and she was taken tg51e with medical history of atrial fibrillation, gout, hypertension
the emergency department. She was somnolent, confused, andang previous myocardial infarction ingested unknown amounts
possibly haIIuculatlng. She was found to have HR 41, BP 139/9Q¢cchicine and Flecainide in a suicide attempt 24 hours before
RR 18, 02 100% on room air, T37.4 and a GCS of 13. Evaluatigfesentation. Initial lab work found decreased renal function,
of her belongings revealed a small b‘aggy Wlth pressed blue pills, acidosis, and widening QRS of 165 and QTc of 566. Aggressive
which she stated were fentanyl and'M-30s' (oxycodone 30mg); picarhonate treatment initiated with pH goal of 7.5 along with
she stated possible ingestion of these pills. She was admitted t02g magnesium. Over the next 24hours, the patient required
the hospital and had continued sedative-hypnotic clinical effects. jypation and increasing vasopressor support for refractory
She was ataxic, developed aspiration pneumonia requiring antibi- hypotension and bradycardia.

ofics, and had a prolonged hospital stay. She was discharged sbRegyits: Despite aggressive resuscitation with bicarbonate, mag-
days after initial presentation. _ nesium, vasopressor medications the patient continued to
Materials: A complete_blood count,_metabollc_ panel, pregnancy gecompensate (never reaching pH goal of 7.5) requiring emer-
test, ethanol, acetaminophen, aspirin, creatine phosphoklnase,gem pacemaker placement for severe bradycardia and hypoten-
lactic acid and CT scan of the head returned without abnormal- gjon During placement, the patient lost pulses and was not able
ities. A routine immunoassay urine drug screen was positive fortg e resuscitated. Post mortem drug levels showed concentra-

fentanyl, opiates and benzodiazepines. She did not receivetons of hoth Colchicine and Flecainide of 17ng/ML and 4900ng/
opioids or benzodiazepines during or prior to her hospital stay. . respectively.
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Conclusion: Co-ingestion of Colchicine with Flecainide increases
cardiotoxicity by reducing renal clearance and metabolism lead-

ing to death. AustraliaPoison and Drug Information Service and Section of
Clinical Pharmacology and Toxicology, Alberta Health Services,
Coltphilpottl1l@gmail.com Calgary, Alberta

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-
Courtney Temple and Annette Lopez tration of acetylcysteine may fail to prevent development of liver
Oregon Health & Science University injury in some patients. We sought to compare the incidence of
acute liver injury (ALI) in patients receiving acetylcysteine early
Background: Taxus brevifoliaknown as the Pacific Yew, is an With the 2-bag acetylcysteine regimen (200mg/kg over four
evergreen shrub that is common to Oregon and the Pacific hours, 100mg/kg over 16 hours) compared to the 3-bag regimen
Northwest. The Taxus sppare often seen in decorative hedging (150mg/kg over 1hour, 50mg/kg over 4hours, 100mg/kg over
and topiary, though historically have been referred to as thédeath 16 hours).
tree” for its known toxicity. The yew contains cardiotoxic alkaloids Methods: Retrospective cohort study comparing 2-bag and 3-
including Taxine A and B, which are present in all parts of the plant bag acetylcysteine regimens in Australia (2009- 2020) and
except the red arils. Serious toxicity following accidental exposure Canada (19802005). The 2-bag and 3-bag regimen cohort data
is rare, however deliberate ingestions can result in life threatening Were obtained from patient records at Monash Health, and com-
effects including cardiac dysrhythmias, hemodynamic instability, pared to 3-bag regimen data from the Canadian Acetaminophen
seizures and death without intervention. We present a case of fatalOverdose Study (CAOS) database. Inclusion criteria: patients with
poisoning after intentional ingestion of yew needles. acute single ingestion of acetaminophen; normal ALT or AST on
Method: The Oregon Poison Center (OPC) serves the state opresentation; acetylcysteine administered 8hours post-over-
Oregon, as well as the state of Alaska and the U.S. territory oflose; treatment decision based upon the adapted Rumack-
Guam. Review of prehospital medical records was performed, adMatthew nomogram. Primary outcome: development of ALI
well as medical examiner reports. (defined as: peak ALT or AS¥ 150IU/L). Secondary outcome:
Case report: A previously healthy 38 year old female was eval- development of hepatotoxicity (peak ALT or AST 1,000 IU/L).
uated roadside by emergency medical services (EMS) after a calResults: At Monash Health, 191 patients were treated with the 2-
requesting a safety check was made by family with concern for sui-bag acetylcysteine regimen, and 180 patients with the 3-bag
cide attempt. EMS arrived to find the patient pale and weak sitting regimen. The CAOS cohort provided 515 patients treated with
in her car, but hemodynamically stable without other complaints. the 3-bag regimen. ALl developed in 1.6% (3/191) of the 2-bag
She stated she intentionally ingested three thermos cups of yew Monash Health group, 2.2% (4/180) of the 3-bag Monash Health
needles 30minutes prior to evaluation. She stated she hadgroup (difference -1.6%, p 0.71), and 3% (15/515) of the 3-bag
researched the yew plant, confirmed there was no antidote and CAOS group (difference compared to 2bag -1.4%, p 0.43).
had premedicated with an antiemetic. A thermos and plastic bag Hepatotoxicity developed in 0.5% (1 / 191) of patients treated
of evergreen needles visually consistent with yew leaves waswith the 2-bag regimen, 1.7% (3/180) in the Monash Health 3-
retrieved from the patient. Within minutes of EMS arrival, she bag regimen and 1% (5/515) of the 3-bag CAOS group. There
became unresponsive and pulseless. Atropine, amiodarone and epiwere no statistically significant differences between groups.
nephrine were administered with multiple defibrillation attempts. Conclusions: ALl and hepatotoxicity were observed in a small
Multiple cardiac rhythm strips were obtained from EMS records. percentage of patients receiving early acetylcysteine using the 2-
Tracings were notable for a wide complex tachycardia that decom- bag and 3-bag acetylcysteine regimens. Repeating blood tests at
pensated into a broad complex bradycardia, followed by an agonal the end of acetylcysteine treatment will identify these patients
rhythm and asystole. The patient expired 40 minutes later in the and indicate those requiring extended therapy.
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.  Alexandra Amaducd, Derek Fiksg, Kenneth Kat?
and Timothy Kolosionek

templec@ohsu.edu 3 ehigh Valley Health Netwdtkehigh Valley Health Network/
USF Morsani College of Medicibake Erie College of
Osteopathic Medicine

Anselm.Wong@austin.org.au

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
Naura Syafird Andis Grauding, Mark Yaremaand SCA Precharged 50/50 Prediluted Coolant/Antifreeze. Emergency
Anselm Wong' 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 ratgevealed a sinus rhythm with a normal QRS interval and a QTc of
(HR) 80 beats per minute, respiratory rate (RR) 23 breaths peB00 msec. She was intubated for airway protection. CT of the
minute (bpm), blood pressure (BP) 91/53mmHg, SpO2 88% orbrain was normal. Two doses of 0.4-mg naloxone were then
15L/min non-re-breather (NRB). The patient was lethargic andgiven concerning opioid overdose- despite negative opioids in
only arousable to painful stimuli and therefore intubated. The the urine screening, without any response. Because her symp-
patient’s blood was drawn and was chocolate brown in color. A toms (comatose, abnormal breathing, and absence of brainstem
methemoglobin concentration measured 43% (normal 0-3%). reflexes) could suggest brainstem stroke, intravenous thrombo-
Initial laboratory testing included: white blood cell count (WBC) lytics was delivered. Several hours later, her husband came to
6.4 thou/cmm (4.0-10.5), hemoglobin (HgB) 13.0g/dL (12.5-17.0he hospital with empty zip bags of, altogether, 80 tablets of
hematocrit (Hct) 40.9% (37.0-48.0%), blood glucose level (BGlglprazolam and lorazepam. A toxicologist was consulted for a
139mg/dl, creatinine (Cr) 0.9mg/dL (0.53-1.30), bicarbonatedrug overdose. Unsurprisingly, urine benzodiazepines (BZP)
(HCO3) 16 mmol/L (23-31), sodium (N& 137 mmol/L (135-145), screening was strongly positive. Her consciousnhess improved dra-
potassium (K) 4.5mmol/L (3.5- 5.2) and serum osmolality 466 matically after a 0.25-mg of intravenous flumazenil. The final con-
mOsm/kg (279-295). An arterial blood gas (ABG) after intubationfirmatory tests of drugs showed: in blood- alprazolam 268 ng/ml
measured: pH 7.21 (7.31-7.41), carbon dioxide (CO2) 40.6 mmH@0-40 ng/mL), lorazepam 861 ng/ml (20-250 ng/mL), nordiazepam
(41-51), oxygen (0O2) 382.6 mmHg (83-108) and HCO3 of 15.481 ng/ml (200-600 mg/mL), oxazepam 14.9ng/ml (500-2,000 ng/
mEq/L (23-29). A urine drug screen, serum acetaminophen, salimL); in urine- alprazolam, lorazepam and metabolites, trazodone,
cylate and ethanol concentrations were all negative. The patient clarithromycin, and omeprazole. Her previous medications
was administered 2mg/kg of methylene blue intravenously (IV) included trazodone for insomnia; clarithromycin, omeprazole, and
with near immediate resolution of cyanosis. The patient was alsoamoxicillin for H.pylori gastritis. She later informed the psych-
administered intravenous (1V) fomepizole, IV sodium bicarbonateiatrist that she was depressed but unwilling to tell a detailed his-
infusion, and then transferred to a tertiary care facility intensive tory of an overdose. After discharge, she lost all the follow-ups.
care unit (ICU). Discussion: One unique property of BZPs, GABA-A agonists, is
In the ICU, both fomepizole 1V and sodium bicarbonate IV infu- they rarely cause respiratory depression or death even after sub-
sions were maintained, and both thiamine and pyridoxine were stantial ingestion. Most severe cases from BZPs are secondary to
administered. The patiens initial ethylene glycol concentration a combination with other sedative-hypnotics. This patient was
measured 747.9mg/dL (reference rang@negative) and glycolic comatose with the absence of some vital brainstem reflexes
acid concentration 33.0mg/dL (reference rangénegative). which could be pointed to as “brain death’. The addition of
Three hemodialysis treatments were performed with subsequent other drugs such as opioids, baclofen, or ethylene glycol may
declination in ethylene glycol concentrations to 11.38 mg/dL on provide such symptoms, but the current data do not demon-
hospital day (HD) 3. The patient was extubated on HD 5 and wasstrate an association between isolated BZP overdose and a loss
neurologically normal. of brainstem reflexes. Data are also limited for the dose of
Discussion: Ingestion of Fleet Charge Coolant/Antifreeze causing alprazolam and lorazepam to cause coma. A retrospective
combined ethylene glycol poisoning and methemoglobinemia Australian study reported a patient comatose from a single
has only once been previously reported (1). This is only thealprazolam overdose (out of 38 cases) but failed to mention
second case, but with an even higher methemoglobin measure- brainstem signs and drug level. The choice of BZP might as well
ment (43% and 32%, respectively). The product MSDS includefluence the severity. The same study pointed out that alprazo-
ethylene glycol, water, diethylene glycol and denatonium benzo- lam is a more potent CNS depressant than other BZPs. We
ate as its ingredients. However, Farkas et al. determined via dirbelieved that the extremely high level of alprazolam and loraze-
ect discussion with the product manufacturer that this particular pam could explain the patients brain-death-like symptoms. This
brand of antifreeze contained both sodium nitrate and nitrite. If was supported by a rapid improvement after flumazenil adminis-
enough product was consumed this would cause methemoglo- tration — a competitive BZP receptor antagonist. However,
binemia. No other source of methemoglobin in this patieris whether trazodone affected her symptoms remained unknown.
case has been identified. Conclusion: High-dose benzodiazepine toxicity may lead to a
Conclusion: This patient developed two potentially life-threaten- depressed consciousness and loss of brainstem functions, mim-
ing poisonings from the same exposure yet requiring completely icking a structural brainstem lesion.

different, specific antidotal therapies. The patient had complete

neurologic recovery. suthimon.t@chula.ac.th
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Background: A 70-year-old female was found unresponsive on practice and Science, University of Maryland School of Pharmacy;
the desk at the park. Upon EMS arrival, her vital signs were BFpepartment of Emergency Medicine, University of Maryland
35 C orally, BP 90/60 mmHg, PR 70 bpm, rapid shallow breathingschool of MedicinéDepartment of Pharmacy Practice and
16 times/min with oxygen saturation 85%. Glasgow Coma Scalescience, University of Maryland School of Pharmacy
was E1V1IM4 with fixed 1-mm pupils in neutral positions. Corneal

and ocular reflexes (dol eye) were absent. The tone was flaccid. Background: Acute overdose of a calcium channel blocker (CCB)

Eal;dlac, lung, _abd%mlnag and Slk'nl exalmlnatlond wlere norggl.or beta blocker (BB) often requires multiple intravenous (IV)
aboratory testing showed normal electrolytes and glucose. Ciherapies to maintain hemodynamic stability (fluids, vasopressors,
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glucagon, insulin, etc.). Management of these patients has histor-in severe cases, cardiotoxicity progressing to profound cardio-
ically included large volume IV fluid administration, although genic shock. We present a severe case of bupropion overdose
objective data regarding fluid balance is limited in the existing who experienced a prolonged intensive care unit stay secondary
literature. to refractory seizures and cardiac arrest, and required veno-arter-
Objective: The primary objective of this study was to describe ial extracorporeal membrane oxygenation (VA-ECMO).

the fluid balance of patients with CCB or BB overdose at 42 Case report: An 18-year-old female with a history of anxiety and
24—, 36, 48-, 60-, and 72-hours after presentation to a health- depression presented to an outside hospital reporting an inten-
care facility. We also reviewed subgroups of patients on 1 unit/ tional ingestion of an unknown amount of bupropion XL tablets
mL and 10 unit/mL insulin infusions, identified specific sources of to her parents. While in the emergency department, the patient
total fluids administered, and evaluated use of extracorporeal experienced recurrent episodes of seizure-like activity accompa-
fluid removal via kidney replacement therapy or extracorporeal nied by multiple episodes of cardiac arrest, necessitating transfer
membrane oxygenation. to a higher level of care. After arriving to the second healthcare
Methods: CCB and BB overdose cases presenting to 12 hospitalacility, the patient underwent cannulation for VA-ECMO.

of a major university hospital system were identified through Her clinical condition remained largely unchanged throughout
search of the regional poison centés medical records from 12/1/ the first 10 days of hospitalization. Notable physical examination
2015 to 3/08/2021. Inclusion criteria included age 11 years and findings included bilateral fixed and dilated pupils, diminished
receipt of vasopressor or inotrope therapy or documented brady- bowel sounds and decorticate posturing. Diagnosis of anoxic
cardia or hypotension. Patients with endstage kidney disease, brain injury versus on-going drug effect was considered.
pre-existing heart failure with reduced ejection fraction, or who Bupropion and hydroxybupropion concentrations drawn hospital
were missing>30% of data points were excluded. day (HD) 5 were 418ng/mL (therapeutic: 10-100ng/mL) and
Results: Twenty-five patients were identified with a median age 2774 ng/mL (therapeutic: 850-1500 ng/mL) respectively.

of 39 and female (15/25) predominance. Independent CCB andOn HD 8, she began exhibiting more purposeful movements in her
BB overdose occurred in 10 and 9 patients, respectively; 6extremities. Cardiovascular function improved and she was transi-
patients ingested both. Amlodipine (9/25) was the most common tioned from VA-ECMO to veno-venous-ECMO (VV-ECMO) on HD 7,
agent. Four CCB cases included angiotensin converting enzymend eventually decannulated from VV-ECMO on HD 12. Over several
inhibitor coingestion. Average mean arterial pressure and heartdays, she exhibited increased responsiveness with bupropion levels
rate at presentation were 63mmHg and 81 beats/min, respect- dropping below therapeutic on HD 17. On HD 23, she was extubated
ively. Most patients (22/25) survived, and the median intensive to high flow nasal canula. On this same day, the patient passed mul-
care unit length of stay was 3 days (range 1-15 d). In the initial tiple intact tablets of bupropion in her stool. She also demonstrated
24 hours, the median total volume administered was 7.8 L (rangesigns of delirium and confusion, but subsequently improved to what
2.5-21.6L). Patients received high-dose insulin euglycemic therwas considered her baseline neurological function. Brain MRI per-
apy (HIET) from 5.5-132 hours. Those who switched from a badormed on HD 29 revealed no evidence of infarct or ischemic injury.
concentration of 1 unit/mL to 10 unit/mL switched at 2-18 hours The patient experienced a prolonged hospital stay>60 days) sec-
after starting HIET. The cumulative volume of fluid received inondary to medical complications including renal failure, pneumo-
patients who received HIET was generally greater than inthorax, infection, and upper gastrointestinal hemorrhage.

patients who did not, with dextrose and insulin each accounting Discussion: This case highlights several considerations in severe
for approximately 30% of all fluid administered. Extracorporeal bupropion overdose. It reinforces that bupropion can act as a
fluid removal was initiated in 5 patients at 12 to 84 hours after brain-death mimic, evidenced by the fixed, dilated pupils and
presentation. decorticate posturing displayed throughout the first week of hos-
Conclusions: Patients with CCB and/or BB overdose receive/ L pitalization. Another unique finding was the recovered tablets on
of fluid within their first 24hours of hospitalization. HD 23 , which represent the insoluble component of bupropion
Concentrations of IV fluid sources (e.g., insulin 1 unit/mL vs. 10extended-release tablets being excreted in feces. The low level a
units/mL) greatly impacted cumulative administered volumes. few days earlier suggests that these tablets did not contain any
Clinicians should consider the amount of fluid in IV sources in remaining bupropion.

this patient population, with judicious attention to fluid balance Conclusion: Large intentional bupropion overdoses can result in
during care. With contemporary evidence indicating that over- seizures and recurrent cardiac arrest. The XL tablet formulation
resuscitation with IV fluids can be harmful in critical iliness, this allows for a prolonged release of medication in the gastrointes-
positive fluid balance may have detrimental effects to patient tinal tract that can contribute to ongoing toxicity. Each of these
care, which further studies should elucidate. 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 technigues to
ensure ongoing toxicity is not mistaken for anoxic brain injury.

jleonard@rx.umaryland.edu

nhusak@rx.umaryland.edu

Nicholas Husak Faisal Minhdj, Bruce Andersof,
James Leonar®iand Joshua KingP®

#aryland Poison Center, Department of Pharmacy Practice and
Science, University of Maryland School of Pharfizeyartment
of Medicine, University of Maryland School of Medicine
L ) ) . Carrie L. Oakland, Nathan M. Kunzler and
Background: Bupropion is an atypical antidepressant that inhib- Jon B. Cole
its reuptake of norepinephrine and dopamine, with negligible ’ )
effects on serotonin. In overdose, bupropion causes seizures andMinnesota Poison Control System
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currents called funny currents {). 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

Background: Lycoperdon species mushrooms, commonly
referred to as puffball mushrooms, are known to cause pneu-

monitis followm_g_ inhalation of spores. Spores are often released single agent ivabradine ingestions reported to the NPDS.
in large quantities when the mushrooms are fractured, com-

o - . Methods: This was a cross sectional study consisting of NPDS
pressed, or shaken. There is little evidence regarding the best y 9

¢ d iated itis. thouah data collection utilizing quantitative data for the period of 1/1/
treatment for Lycoperdonassociated pneumonitis, though ste- 5415 15 12/31/2020 to identify all single agent human exposures
roids and amphotericin B have been recommended by some.

. : to ivabradine followed to a known outcome. All data entered
Case report: A 13 year old girl presented to the emergency depart- ., NPDS was collected and analyzed using Microsoft Excel

ment in the early fall with complaints of vomiting, fever, cough, tach- (Microsoft Corp., Redmond, Washingt@910).

ypnea, tachycardia, and hypoxia requiring 15L of supplemental pag s A total of 72 cases were identified. The average age was
oxygen via nonrebreather mask. Chest x-ray revealed bilateral infil-, years (range 1 month to 88 yo, SD 20). 28 cases (38%)
trates consistent with pneumonitis. Her labs were notable for an ele- ;-\ olved pediatric patients. 56 cases (78%) were female. The
vated white blood cell count of 17,000 cellssmm3, CRP of 199.9 mg/ ighest number of cases were reported in 2019 (%2'2)_

L, and a negative COVID-19 PCR. Further history revealed that 4y, jerate medical outcomes were reported in 19 of adult cases
days before presentation she had been investigating some puffball 5,4 3 pegiatrics cases (30%). There were no major outcomes or
mushrooms with friends when one of them shoved the mushroom jaqths reported in either group. The most common reason for
into her face whereupon she inhaled several large breaths with gy o5ure was unintentional-general (#17) and unintentional-
spores and other debris. She had begun to experience Symptoms aSperapeutic error (%23) in the pediatric and adult cases,
_soog as tlhe(;j_ay of expr(])sure which had worsened over the interven- epectively. Eighteen adult cases and 3 pediatric cases were due
'nﬁ ays e% ng l:jp to her pge.se.ma“oﬂ- | + and placed onl® intentional exposures. In all, 10 cases (14%) were admitted to
She was admitted to a Pediatric Critical Care Unit and placed ong cyjtica| care unit. Eighteen adult cases and only 1 pediatric case
high-flow nasal cannula (10 L/min with 40% fraction of inhaled oxy- developed bradycardia. Hypotension was reported in 4 adult

gen). She had been given broad spectrum antibiotics initially which ases and no pediatric case. All cases with either bradycardia or
were discontinued after admission. She received treatment while hypotension were intentional overdoses. Atropine was given in 2

admitted with albuterol via nebulization. She did not receive treat- i cases. There were no cases of vasopressors being used.

ment with corticosteroids. She improved over the following 5 days cqnciysions: Single agent exposures to ivabradine are rare.
with decreasing oxygen requirements and less subjective SYmpLoms. iyq ], significant morbidity or mortality is lacking, especially in
She was discharged home on hospital day 5 with no persistent pul- hegiatric cases. Bradycardia was common in intentional expo-

monary symptoms or vital sign abnormalities. , sures but did not result in serious medical outcomes.
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-  Sthornton@KUMC.EDU
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. Stephanie Link, Garrett Rampoﬁ, Stephen Osmof,
Conplusmn. Inhglatlon of puffball mushrogms can cause sys- Anthony Scalz8 and Barry Rumack
temic and respiratory symptoms and regional Poison Centers ) . ) ) ] ’ . )
may be asked to give recommendations regarding the optimal _Saint Louis Universifiniversity of Kansas Cfiyniversity of
treatment of this disease. While there is no consensus on the Colorado School of Medicine
best medication regimen in our cse an adolescent with a signifi-
cant exposure and pneumonitis did well without antifungal or Background: N-Acetylcysteine (NAC) has been the primary treatment
corticosteroid 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 (INK) 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
Stephen Thornton toxicity from acetaminophen than some previously reported.
Poison Control Center, University of Kansas Health System Discussion: These cases demonstrate the safety and potential use of
fomepizole as an adjunct to IV-NAC in APAP overdose. Peak acetamino-
dphen 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
fomepizoles safety and potential use in late presenting, delayed
and serious cases of APAP overdose.

carrie.oakland@hcmed.org

Background: lvabradine was FDA-approved in 2015 and is use
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. '® mechanism of
action is the antagonisms of the sodium (N&) / potassium (i) stephanie.link@health.slu.edu
channel intracellularly, thereby inhibiting the mixed N&/KP
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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
Edric Wong, Nicholas Dodson, Tony Rianprakaisang, o TA ingestions. The purpose of the study is to identify prognos-
On behalf of the Toxicology Investigators tic factors to determine whether a patients acidosis is secondary
Consortium (ToxIC) t,\a ath ingristion- e ch ow of all .
; ; ethods: This was a retrospective chart review of all cases from
The University of Kansas Health System 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
Background: Benzodiazepines and z-drugs (eszopiclone, zaleaparatory  concentration,  substance  verbatim  included

plon, zolpidem, and zopiclone) are two pharmacologically similar «;pitreeze or other similar TA sources, or the notes contained
sedative-hypnotic classes encountered by medical toxicologists.«ax s or “ketoacidosié. Cases were included if a TA concentra-
Both drug classes produce similar clinical effects via interaction;jon \yas reported in the notes or coded into the medical record
with the benzodiazepine receptor site and are reversible with flu- j,.),ding cases where the concentration was determined to be
maéc_anll._ Little ddat?] haslb(_aer: p#bl'Sh‘?d directly c?]mpat)r!ng .thes? zero). Only the initial laboratory data and history were used to
trlnq'es IS(:tat(ljoni ?2 C(t)rﬁlra(r:emflrcea G:enec(':(tess 'thgé'n:'rtz(')l;l; esgequegt('jveergeidentify predictive factors. Descriptive statistics were used for fre-
ef:‘ectsua?wlolI use of '[rre?atmentqslirateI ies between d?/u classe;/ quency and median of study populatlon. Bivariate analysis was
g 9 : conducted to detect any associations between the outcome and

Methods: This is a retrospective review of all available data c\aracteristics using chi-square test or Fisherexact test for cat-
regarding single-drug ingestions of benzodiazepines and z-drugs g rical variables and Wilcoxon rank-sum test for continuous var-

entered into the Toxicology Investigators Consortium Registry jsples. A sim it ; ;

; . ple logistic regression was performed for calculating
from January 2010 through December 2020. Frequencies arg,qqs ratios with 95% confidence interval and propensity scores.
re_ported as percentages, and statistical significance was deter'AnaIyses were performed with SAS version 9.4 (SAS Institute,
mined using the chi-squared test. Cary, NC).

Results: From the available registry data, there were 829 single- pegits: The final population included 362 cases over the 9-year
drug ingestions of benzodiazepines and 140 single-drug ingestions perjnq with a median age of 43 (IQR 27-54) and 68.5% male. The
of z-drugs. Of the 140 cases of z-drugs identified, the majority were o gian initial anion gap was 21 mEg/L (IQR 15-30) with an
zolpidem ingestions (89%). Of the 829 cases of benzodiazeping,gmolar gap of 25 (IQR 16.7-49) and a pH of 7.2 (IQR 7.0-7.4).
mgesglons, the most comTonIy ingested drugs were alprazolam ghano| (EtOH) was positive in 34.7% (83/239) cases where it was
(36.5%), clona_zepam .(33'9 %), and Iorazepam (17'.9 /").' . reported and 100mg/dL in 27.4% (60/239). A reported history
When comparing clinical features of benzodiazepine ingestions to ¢ 1a ingestion was associated with presence of a TA (@8.31
z-drug ingestions, there was no significant difference between rates ggo, Cl:3.25-8.65). Positive EtOH (@R.36, 95% CI1/4O.2-0..65’)

of central nervous system (CNS) depression (64.9% vs 68.6%1q an EtOH 100 (ORY.0.33, 95% CI0.17-0.64) were both
p¥aNS), respiratory depression (9.0% vs 8.4%84pIS), endotracheal yggqciated with a decreased likelihood of TA ingestion in bivari-
intubation (7.7% vs 9.3%; BuNS), bradycardia (2.5% vs 14%iyte analyses. An osmol gap of greater than 20 had an O#8.97
p/aNS), or hypotenson (2'7% VS 5%;1’@’\‘3)'. (_)ur d_ata did demon-_ (95% CI11.84-8.53) and an osmol gap of greater than 30 had an
strate a significant difference in rates of administration of flumazenil yp1/,6 o (95% CF42.81-12.8) of being due to a TA. If there is no
betwezoan benzodiazepine ingestions and z-drug ingestions (11.7%yenort of a TA ingestion, and the EtOH was positive, the likeli-
Vs 5'0/".' p<0.05). . . . hood of a toxic alcohol being the cause of acidosis is exceedingly
Discussion: Both benzodiazepines and z-drugs can result in CNS,,,, (OR¥A0.07, 95% CPF40.009-0.56). The OR was lower if the
and respiratory depression, need for endotracheal intubation, £toH concentration 100 (OR1/40.65 95% C40.0030.89),

and, rarely, bradycardia and hypotension. Our data suggests thatconciusion: The reported history of toxic alcohol ingestion
the frequencies of these outcomes are similar in single-drug haireq with an EtOH concentration (any positive but especially

ingestions of both types of drugs. While flumazenil has been ™40 mg/dL) provided the best negative predictor of whether a
shown to reverse toxicity of both medication classes, our data patient's acidosis is secondary to a toxic alcohol exposure.

indicate its use is significantly less frequent in z-drug overdoses

compared to benzodiazepines, even in the setting of similar rates ] S ]

of CNS depression and intubation. Faisal.Minhajl@gmail.com
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
Faisal Minhd}, Wendy Klein-Schwarfz Bruce
Andersorf and Joshua King®

#Maryland Poison Center, University of Maryland School of
PharmacyPUniversity of Maryland School of Medicine

Faisal Minhd}, James Leonardj Hyunuk Seund, Erin Background: Kratom (Mitragyna speciosa) is a plant in the coffee
Ryar’f and Joshua Kin@ 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

#aryland Poison Center, University of Maryland School of
PharmacyPUniversity of Maryland School of Pharnfadgbama
Poison and Information Center
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combat fatigue and improve work productivity, its use in the 1,477 mcg/mL. Urine drug immunoassay was positive for benzo-
United States has primarily been as an opioid alternative. diazepines only. Intravenous n-Acetylcysteine was started with a
Vomiting has been reported in 11.2% of kratom exposures loading dose of 150 mg/kg, followed by continuous infusion of
reported to the National Poison Data System. We describe a cas@5 mg/kg/hour. Immediate hemodialysis was advised but was
of kratom use resulting in excessive vomiting and esophageal unavailable at the initial facility.

perforation. Approximately six hours later, the patient arrived at a large, ter-
Case report: A 33-year-old previously healthy male arrived in the tiary care facility. She was unresponsive without sedation, with
emergency department after kratom use. His initial symptoms norepinephrine, vasopressin, and dopamine infusing. She
consisted of nausea, muscle spasms, non-specific flank andemained acidemic with pH 7.02 despite bolus doses of sodium
abdominal pain, and shortness of breath. He had a history of kra-bicarbonate. Fomepizole 15mg/kg was administered. A dialysis
tom use and reported ingesting kratom that evening. He was catheter was placed, but the patient was thought to be too
given a dose of activated charcoal by emergency medical serv-hemodynamically unstable to tolerate intermittent hemodialysis.
ices en route due to a potential toxic ingestion. On arrival, vital High-flux CVVHD was attempted, but this immediately resulted in
signs included heart rate 110 beats/min, blood pressure 125/ worsening hypotension followed by ventricular tachycardia and
86 mmHg, respiratory rate 24 breaths/min, oxygen saturation of cardiac arrest that temporarily responded to epinephrine, amio-
97% on room air, and a temperature of 99.7F. He was very anx- darone, and lidocaine. She developed worsening cardiogenic
ious on arrival and required 2mg of intravenous lorazepam. The shock, persistent metabolic acidosis, hyperammonemia, and dis-
patient then noted that he had multiple episodes of profuse seminated intravascular coagulation with incalculably high
vomiting prior to arrival. At presentation, he was diaphoretic and coagulation markers. She became acutely anemic and required
had an additional episode of vomiting in the ED. A computed multiple units of packed red blood cells. The family declined fur-
tomography (CT) scan of the chest and abdomen was performedther treatment and the patient died 23hours after initial
which found a perforated esophagus and extravasation 3cm presentation.

above the gastro-esophageal junction. The patient was started Discussion: Serial acetaminophen levels requiring dilution were
on empiric antimicrobial coverage and prepared for surgical 1,477 mcg/mL at time O, 773 mcg/mL at 11.5hours, and 587 mcg/
repair. However, the patient adamantly refused the procedure, somL at 20.5hours. Elimination half-life is estimated at approxi-
a chest tube was placed to allow for drainage. He continued to mately 12 hours. It is unknown whether the reported level of
have a low-grade fever and refused other interventions. He left 1,477 mcg/mL reflects the peak level. To estimate the acetamino-
against medical advice on hospital day 3. phen dose required to achieve this plasma level, we used bio-
Discussion: The esophageal perforation was likely due to severe availability of 80%, ¥ of acetaminophen as 0.9L/kg, and
vomiting. Kratom use has been associated with a high rate of measured patient weight of 72kg. This suggests upwards of 120
vomiting even with initial exposure to the substance. This can be grams of acetaminophen would be required to achieve a level of
refractory to multiple antiemetics. Although there is a history of 1,477 mcg/mL. It is noteworthy that the bottle of acetaminophen
kratom ingestion, there are no confirmatory concentrations of found near the patient was later reported to be a 250-count bot-
mitragynine or metabolites. Therefore, it is difficult to ascertain tle of acetaminophen 500 mg with six tabs remaining.

whether this was secondary to true use of kratom, or another Acute mitochondrial dysfunction with associated metabolic acid-
substance marketed as kratom. osis, shock, and altered mental status is prominent in massive
Conclusion: This is a case of esophageal perforation after exces-acetaminophen poisoning. Hyperammonemia and coagulopathy
sive vomiting following reported kratom use. While this may be may precede major hepatotoxicity. N-Acetylcysteine will not
difficult to interpret without confirmatory concentrations, toxicol- interrupt mitochondrial toxicity.

ogists should be aware of the risk of refractory vomiting with Hemodialysis is a viable option in massive ingestion, although n-
kratom use leading to pain, bleeding, and possibly esophageal Acetylcysteine dosing requires appropriate adjustment as it is
rupture. 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.

Faisal.Minhajl@gmail.com

modo529@hotmail.com

Carolyn Odonf, Ari Fili’, Rebecca Tominack
William Dribberf and Julie Webef

3Missouri Poison CentBBjvision of Emergency Medicine,
Washington University School of Medicine, St. Louis, Missouri;
°SSM Health Cardinal Glennon Chikligaspital, Missouri Poison
Center, St. Louis, Missouri

Background: We report an acetaminophen level of 1,477mcg/ Emily Paterson, James Leonard, Faisal Minhaj and
mL that resulted in death. We believe this to be among the high- Wendy Klein-Schwartz

est levels reported in the literature to date. Marv Poi

Case report: A 24-year-old woman was found unresponsive next aryland Poison Center

to a bottle of acetaminophen tablets 14 hours after last being

seen. She presented in cardiovascular collapse and was resuscEaCkgrour}d: Self-harrS gurlng pregnancyl/ represen_tlrc,ha S”?a':.P?f' g
tated with 3 liters of crystalloid, started on a norepinephrine infu- I(;entage Od casz_a; at .lf.hp0|son control centers. There is limite
sion, and intubated soon after arrival. Initial workup was notable 't€rature describing seli-harm poisonings in pregnant women,
for: pH 6.93, pC@ 9.6 mmHg, HCQ 2 MEg/L, lactate 17.4 mmol/ especially with comparisons to non-pregnant controls. The pur-

L, AST 347 units/L, ALT 302 units/L, and serum acetaminopheR©S€ Of this study was to analyze data of pregnant self-harm poi-
' ' ' sonings compared with non-pregnant controls including trends



CLINICAL TOXICOLOGY 1097

over time, age of patients, severity and outcome, level of care,automated NLP text mining tool to search a labeling database,
and what substance(s) were involved. identify and extract targeted information from the OVERDOSAGE
Methods: The National Poison Data System was queried for allsection of labeling, generate structured output, and analyze for
exposures in pregnant women from 15 to 45 years of age from similarities and differences in the wording in the OVERDOSAGE
2000 through 2019. Additionally, an age matched control group section of labeling for a specific active ingredient was performed.

of non-pregnant cases was provided in a ratio of 5:1 non-preg- Methods: A query was developed using the text-mining plat-
nant to pregnant for the study period. This analysis is limited to form, Linguamatics. The query searched the OVERDOSAGE sec-
cases of suspected self-harm (i.e., intentional-suspected suicide}ion of drug labeling with the same active ingredient (identified
Comparisons are presented as median and interquartile rangeby its Unique Ingredient Identifier (UNII)) using structured prod-
(IQR) or odds ratio (OR) and 95% confidence intervals (Cl) asct labeling files in DailyMed. Subsequently, the wording in the
appropriate. OVERDOSAGE section of the labeling for this active ingredient
Results: Overall there were 131,619 pregnant cases and 658,095vas searched and analyzed for similarities and differences.
non-pregnant controls, with 32,212 cases and 207,593 controlsResults: The query retrieved 48 different labeling [Physician
identified as <ntentional-suspected suicide The median and Labeling Rule (PLR) format and non-PLR format labeling] for
interquartile age was 25 years (IQR: 21-30) and the pregnandrugs with the active ingredient including 38 fixed combination
cases (23 years) were younger than non-pregnant controls (26drug products (containing the active ingredient and at least one
years). There was a small increase in the overall number of selfadditional active ingredient) and 10 single ingredient products.
harm cases over time. The proportion of all pregnant cases thatAmong 48 labeling, 17% were for prescription drugs approved
were due to self-harm did not increase over time (14.9% to under New Drug Applications (NDAs) and 83% were for prescrip-
15.9%; p/0.097), but the non-pregnant controls increased tion generic drugs approved under Abbreviated New Drug
(26.6% to 34.2%; g 0.001). Pregnant case exposures more fre-Applications (ANDAs). Of the 8 labeling under NDAs, 6 had differ-
quently involved any analgesics (e.g., opioids, non-steroidal anti-ent content in the OVERDOSAGE section. Of the 40 labeling
inflammatory drugs, acetaminophen) (36.1% vs 31.2%; OR: 0.804nder ANDAs (generic drug labeling), two sets of labeling with
95% CI: 0.784-0.824) or specifically acetaminophen (22.6% \different content in the OVERDOSAGE section were identified.
18.6%; OR: 0.786, 95% CI: 0.764-0.808), and less likely involv€dnclusions: Natural Language Processing text mining can be
sedatives (38.2% vs 48.6%; OR: 1.53, 95% CI: 1.50-1.57) or druged to query labeling in DailyMed and identify the differences

of abuse (10.4% vs 15.3%; OR: 1.55, 95% CI: 1.49-1.60). No efiacthe OVERDOSAGE section labeling for a specific active ingredi-
and minor effect accounted for 61.1% of medical outcomes for ent.

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 lik~
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%

Cl: 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 alllravis Olive§ Christopher Swedt Lauren Dorsey-
exposures and almost half were admitted to the hospital, with Spitf, Farbod Bahadori-EsfahdhiAnn Areng, Jon
small, but statistically significant differences between pregnant Cole® and Arif Soman§

and non-pregnant cases.

Iyadrita.hossain87@gmai|.(:om

#Mlinnesota Poison Control Syst@n‘niversity of Minnesota -
Department of Pediatri¢tjniversity of Minnesota Masonic
epaterson@rx.umaryland.edu Childrers 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

Adrita Ashrai"b, Eric Brodsk&xand Keith Burkharf severe bupropion toxicity in pediatric patients, we present a

. . retrospective cohort.
#J.S. Food and Drug Administration, RaDrtheastern Health P

> k Methods: Study setting and design: Retrospective cohort of
System (OMECO), @KS. Food and Drug Administration (FDA)  haiients 18 years of age reported to a Regional Poison Control

) ) ) System (PC) between 1/1/2000 and 3/31/2021 for whom ECMO
Background: The OVERDOSAGE section of labeling of differenfyas performed for severe bupropion toxicity. Selection of
drugs with the same active ingredient typically has similar lan- participants: All cases 18 years of age reported to PC for bupro-
guage; however, important differences may exist (e.g., due to dif-pjon exposure, coded as receiving ECMO. Cases were identified
ferences in the conditions of use of the drugs). A manual review yia search of the Toxicall database, and excluded if ECMO was
of the OVERDOSAGE section of labeling for a specific activ@nrelated to bupropion. Data Analysis: Clinical presentation,
ingredient to identify differences is often labor intensive. Natural emergent management, and critical care inc|uding ECMO are pre-
Language Processing (NLP) text-mining tools may facilitate thesented as descriptive statistics.
process of identifying similarities and differences in the Results: During the study period, 4,951 bupropion exposures
OVERDOSAGE section of labeling with drugs with the sameere reported to the PC; of these, 1,145 (23.1%) were pediatric
active ingredient. A test case to evaluate the ability of an 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- January to April, in the years 2016-2021. We compared the num-
17). Median time from ingestion to presentation was 2.25hours ber of calls from 2016-2020 to the number of calls in 2021
(range: 1-3.5). Median first vital signs were systolic blood pressuramong children and adolescents<19 years and adults 19
100mmHg (range: 70-124); pulse 119.5 (range: 70-175). Earjears. Furthermore, we conducted a subgroup analysis in the
reports of temperature, respiratory rate, and oxygen saturations <19 years old. We defined seven categories of age 13, 13-
to the PC were uncommon. Median time from ingestion to <14, 14<15 years, etc.) and compared the number of calls in
ECMO was approximately 17.625hours (range: 7.25-33.75hese categories from 2016-2020 to the year 2021.

median vasopressors required were 2.5 (range: 2-3). All experiResults: During the six time periods 1333 calls were recorded in
enced multiple seizures and ventricular dysrhythmias with sys-<19 years old, 4607 in 19 years old. We saw a 1.7 fold increase
tolic hypotension. Three of four patients experienced cardiac in the calls concerning< 19 years old comparing the years 2016-
arrest. All but one required transfer to an ECMO-capable facility2020 to 2021 (#2192, 204, 206, 205, 187, 339, respectively from
for definitive cares. Three patients survived with full neurologic 2016-2021). No increase was seen inl9 years old (&2 846, 766,
recovery; one died. 762, 736, 751, 746, respectively from 2016-2021).

Discussion: Over 20 years, pediatric bupropion cases requiring Of the 1333 cases i< 19 years old 1127 patients were female
ECMO were rare, with most occurring in the last four years. All(85%), 205 male, sex was not recorded in one 18-year-old. Of the
cases presented with wide complex dysrhythmias and progres-4607 cases in 19 years old 3115 patients were female (68%),
sive hemodynamic instability, all sustained multiple seizures, and1490 male, sex was not recorded in a 36- and a 38-year-old.
three sustained cardiac arrest. Both the time to ECMO and theLooking at the subgroups of calls concerning< 19 years old, the
duration of EMCO support warrant notice, given that variable increase of suicide attempts was over proportional in the
hemodynamic instability - despite maximal pressor therapy - may younger age groups of<15 years old, with a 2.1, 2.7 and 1.8
both delay ECMO initiation and confound clinical course. fold increase in< 13, 13< 14, and 14< 15 years, respectively.
Limitations: As with other PC-based studies, incomplete reporting Conclusions: We found a 1.7 fold increase in the number of calls
of data such as vital sign changes paint an incomplete picture of because of suicide attempts in<19 years old during the first
illness severity and efficacy of interventions, and may introduce four months of 2021 compared to the same time periods in the
anchoring bias or incompletely represent the clinical course of previous five years. No such increase was found inl19 years
disease. Detailed chart review was undertaken in an attempt to old. This increase of suicide attempts by children and adolescents
mitigate this. during the second lockdown could be directly related to the
Conclusion: In this cohort of severe pediatric bupropion poison- pandemic situation with its major restrictions in social life. Of
ings, ventricular arrhythmias and seizures were common. Despiteparticular concern is the increase of suicidal attempts by children
prolonged ECMO courses, favorable outcomes occurredaged <15 years and the high percentage of suicide attempts by
Bupropion is a potentially lethal toxin underappreciated outside girls in the <19 year olds.

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.
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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.

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 84.1kilogram, 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
Methods: We conducted a retrospective study of the number of from recent self-harm. 50 grams of activated charcoal were

calls to our national poisons infprmation_center r_egarding suicide administered. Initial laboratory testing was notable for a hemo-
attempts. We looked at six different time periods, each from globin of 12.8g/dL (reference 12-15g/dL), PT of 29.5seconds
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(reference 12.4-14.6 seconds), PTT of 53.8 seconds (reference 23a8lvice prior to transfer and 12 hours later presented to the ter-
35.0seconds), INR of 2.70, and a serum apixaban level dfary care center. He was tachycardic (HR 154) on presentation
2600ng/mL (reference 663.2-707.2ng/mL following ingestion of and his labs (day 3) were significant for platelets 156, fibrinogen
50mg in healthy controls). While in the emergency department, 713, and INR 2.1. A medical toxicology consult was provided and
the patient developed gross hematuria confirmed by urinalysis FDA expanded access use for antivenom was obtained. The
showing greater than 50 RBCs/HPF (reference 0 RBCs/HPF) apdtient received 5 vials of S.A..LM.R. polyvalent antivenom (equine
was admitted for further monitoring. derived F(ald), antibodies) over one hour. Despite epinephrine
On admission, the patient experienced self-limited epistaxis, con-pre-dosing he developed an anaphylactic reaction which was
tinued gross dark-brown hematuria, and developed dull flank managed with epinephrine, diphenhydramine, famotidine, and
and right upper-quadrant abdominal pain. An anti-Xa level was methylprednisolone. He was given ondansetron and hydromor-
found to be >1.10IU/dL (therapeutic range for unfractionated phone. The antivenom halted the progression of his local symp-
heparin 0.35-0.7 IU/dL). Due to ongoing bleeding and laboratory tomatology and a reduction in edema was noted. On day 4, he
evidence of coagulopathy, 2000 units of Prothrombin Complex had continued improvement of local symptoms and resolved sys-
Concentrate (PCC) was given. The pati&nhthematuria subse- temic symptoms. Labs revealed a D-dimer of 17.55, platelets 86,
quently resolved, with repeat labs showing an anti-Xa level of fibrinogen 805, INR 1.3 and CPK 6,237. On day 5, he had further
0.461U/dL, PT 13.4seconds, INR of 0.99, and hemoglobin amprovement of local symptoms and his labs included a D-dimer
13.0g/dL. She was discharged to a psychiatric facility on hospitalof 2.23, platelets 59, fibrinogen 927, INR 1.1, CPK 1,437, factor V
day 2 with no further incident. 209 and factor VIII of 451. Despite the hospital teds recom-
Discussion: Most likely due to the safety profile of DOACSs, prior mendations the patient left against medical advice (AMA).
literature describing acute overdose of these agents has shownDiscussion: The South African polyvalent antivenom is effective
bleeding complications to be a rare, particularly in children. against venoms of mambas, cobras, vipers, and rinkhals. The
Additionally, previous literature has suggested a lack of correl- African Spitting Cobra is a medically relevant elapid whose
ation between clinical bleeding tendency and laboratory parame- venom is a complex mixture of enzymes, proteins, metalloprotei-
ters such as PT and INR. In this case, perhaps owing to th@ases, phospholipases and three-finger toxins. Despite pre-treat-
massive nature of the ingestion, marked elevation in both assaysment with epinephrine the patient had an anaphylactic reaction,
was a prelude to an unusual sequela of acute apixaban ingestion:a known complication of antivenom. The patient had prior docu-
clinically significant bleeding. mented snake envenomations (from copperheads and other
This case was also notable for the use of PCC. Modified recomunknown snakes) and self-discharge AMA reported to the poison
binant factor Xa (Andexanet alfa) is the preferred agent for treat- control center. This is not an uncommon finding in snake han-
ing bleeding secondary to Xa inhibitors. However, it is costly dlers, however, the likelihood to make immunogens to multiple
(roughly five times as expensive as PCC) and availability may béites in this population is unclear. He had a self-reported history
limited, particularly in pediatric facilities. Herein, use of PCC suc-of 16 copperhead bites. Prompt consultation with a medical toxi-
cessfully resolved both clinical and laboratory manifestations of cologist and initiation of the South African polyvalent antivenom
coagulopathy without incident. helped achieve control in this late presenter. While he gradually
Conclusions: While rare, bleeding diathesis is a potential compli- improved over 2 days post antivenom he left AMA before reso-
cation of pediatric apixaban overdose, and observation for com- lution of his symptoms. No resurgence of his anaphylactic reac-
plications is warranted following massive DOAC ingestion. Theretion occurred during his hospital stay.
may be a role for coagulation studies in identifying patients at Conclusion: This case demonstrates despite his late presentation
risk for bleeding in apixaban toxicity, and PCC should be consid-post envenomation by the African Spitting Cobra, the South
ered as a potential treatment if persistent bleeding occurs. African polyvalent antivenom was effective in halting and
improving local and systemic symptoms.
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. - S Background: Cases of intentional colchicine ingestions managed
Background: The African Spitting Cobra (genus: Naja) is indigen-,. 5ison control centers are comparatively rare, with only 921

ous to sub-Saharan Africa, and envenoming can lead to necrosigqy| cases from 2000 through 2020, with 104 major outcomes
and gangrene. This elapid retains typical neurotoxic and hemo- 54 79 geaths. We report the case of an adult death from inten-
toxic properties, but is predominantly cytotoxic. Venom Spitting yjona| ~ colchicine ingestion with an antemortem  colchicine
and bite envenomation can deliver cytolytic venom. We report a .. antration.

case pf a late presenting envenomation with significant and pro- Case report: An otherwise healthy 70kg adult between 21 and
gressive symptoms. o 65 years of age presented to the Emergency Department with
Case report: A 21—year-o|_d (snake han(_jler-ln-tral_nlng) present_ed abdominal pain. Several hours later the patient told the ED staff
48 hours dpost envefnlgmatlon :y an ,At;frlcanhSplln;tr]g Cotl)rfa WIth ey had ingested an unknown prescription medication approxi-
Increased edema of his arm. He was bit on his left dorsa Qre?rmmately 15 hours before presenting to the ED. The patiestfriend
and endorsed systemic clinical manifestations includinghigh ound the empty prescription medication bottle which was a
fevers, nausea, vomiting, dyspnea, chest pain, and 1 syncopalq,; nrescription for 30 tablets of colchicine 0.6mg. The patient

episode prior to emergency departm(_ent (ED) a_rrival. was initially treated with antibiotics, antiemetics, opioid analge-
Arrangements were made to transfer the patient to the regional qjeq anq v fluids. Laboratory studies from around the time the

tertiary care center for treatment. He signed out against medical patient presented to the ED, approximately 15hours post-
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ingestion, were reported as“normal” On hospital day 2 the later, her blood glucose decreased to 20 mg/dL. She was treated
patient was intubated for shock and multisystem organ failure, with another 25g IV bolus of D50. A POC glucose obtained
and was also started on norepinephrine and IV n-acetylcysteine.90 minutes later was 51mg/dL. Repeat blood glucose one hour
Multiple dose activated charcoal was considered but could not later was 20 mg/dL. The patient was then started on a D10 infu-
be performed because of an ileus. CRRT was initiated for worsension. Her repeat POC glucose was20 mg/dL. The D10 infusion
ing renal function, acidosis and electrolyte abnormalities. rate was then increased, and 120 mcg octreotide was adminis-
Hypotension prevented the use of regular hemodialysis. On hos-tered subcutaneously. Glucose immediately improved to 172mg/
pital day 3, epinephrine, vasopressin and stress-dose steroidsiL, and subsequent levels remained stable on D10 infusion at
were added. EEG showed diffuse cerebral dysfunction. CT scaB0ml/hr along with octreotide 50mcg subcutaneously every six
revealed reactive ileus, over distended stomach and thickenedhours.

gallbladder wall. Despite progressively more aggressive support-Discussion: Patients who overdose on insulin secretagogues (sul-
ive care, the patients clinical course followed the phases classic-fonylureas or meglitinides) are at risk for developing life-threaten-
ally described for colchicine toxicity and the patient died on ing hypoglycemia. Sulfonylureas increase insulin release and
hospital day seven approximately 165 hours post-ingestion. suppress gluconeogenesis and glycogenolysis resulting in hypo-
Ante-mortem blood obtained approximately 18.5hours after the glycemia that may be severe and refractory to treatment with
colchicine ingestion had a colchicine concentration of 14ng/mL. dextrose. The goal of treating hypoglycemia is to normalize
Autopsy revealed multifocal areas of necrosis in the lungs, Glplasma glucose ¥ 70 mg/dL) without overshooting or stimulating
tract, kidney and liver. insulin release. Glucose is the most potent stimulus of insulin
Discussion: Scientific literature reports that therapeutic dosing of release, and insulits primary role is to stimulate glucose uptake.
colchicine leads to a peak serum concentration within 1-2 hours At blood glucose levels< 70 mg/dL, insulin is not secreted; above
post-ingestion. The highest peak colchicine concentration this threshold, insulin is secreted in proportion to circulating glu-
reported from a 1 mg dose in an adult was 8.52 ng/mL at 1 hour. cose. Reactive hypoglycemia may result from the rapid secretion
Colchicine concentration at 24 hours after a therapeutic dose of of preformed insulin and increased insulin synthesis. Glucose
1mg is approximately 0.38 ng/mL. Case reports of adult colchi-uptake from the Gl tract, gluconeogenesis, and boluses of paren-
cine overdoses reported the following ante-mortem colchicine teral (exogenous) glucose can stimulate insulin secretion leading
concentrations: 21 ng/mL at 6.25hours after ingestion of 7.5mgto hypoglycemic episodes. Therefore, when concentrated solu-
(0.125mg/kg), 29ng/mL at 22hours after ingestion of 30mg tion of dextrose such as D50 are used as monotherapy for treat-
(0.31mg/kg), and 9.5ng/mL at 24 hours after ingestion of an ment of sulfonylurea overdose, IV dextrose bolus may precipitate
unknown quantity. With our decedent, ingestion of 18 mg of col- insulin release, triggering reactive hypoglycemia. D50 has other
chicine (approximately 0.26 mg/kg) produced an ante-mortem potential adverse effects such as hyperosmolar syndrome and
colchicine concentration of 14 ng/mL. hypokalemia.

Conclusion: The case report provides an ante-mortem blood col- Conclusions: Bolus D50 administration for treatment of hypogly-
chicine concentration from an intentional ingestion of a known cemia in sulfonylurea overdose can precipitate reactive hypogly-
amount of colchicine at a specific time that led to the patieris cemia, complicating the care of these patients. D10 increases
death. 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.
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Background: Hypoglycemia resulting from sulfonylurea overdose Froberg’"
has been well-described in the literature. Sulfonylurea-induced 4
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 an
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-

Indiana Universitfindiana Poison Center

Background: During the last decade there has been an increase
in intentional pediatric ingestions with suicidal intent, particularly
gin 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

sented to the emergency department by EMS after an intentional "6POrted to a single poison center after the COVID-19 pandemic
overdose of glyburide. EMS assessment noted the patient WaSSt"""ted |r.1 comparison to the pre-_COVID-19 era. . .
confused, responsive only to painful stimuli, and had slurred Methods: This was a retrospective cohort study using local poi-
speech. Her initial blood glucose was 60mg/dL, for which para-SOn center data. Cases of intentional adolescent exposures
medics administered an IV bolus of 25g D50. Upon ED arrivalreported to a single poison center be_tween March 5, 2019 and
POC blood glucose was 154mg/dL. Approximately two hours 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, compared. Data are described using descriptive statistics and the
2020 were placed in the pre-COVID-19 group and ingestions thatdifference in proportions with 95% confidence intervals (Cl) were
were reported from March 6, 2020 to March 6, 2021 were placedused to assess for differences between the two study periods.
in the post-COVID-19 group. March 6th was chosen as the cutoffResults: The number of total calls and number of calls for sus-
date as this is the date of the first confirmed case of COVID-19 inpected suicide for youth 6-19 years old were 42608 and 10227,
the state where the poison center is located. Exclusion criteriarespectively, in the pre-pandemic period, and 12178 and 3558,
included cases that were coded as confirmed non-exposure dur-respectively, in the pandemic period. For children 6-12y, the pro-
ing the time frame, as well as those that were coded as indirect portion of calls for suspected suicide increased from 3.1% (601/
deaths. Medical outcomes were defined according to the 19614) in the pre-pandemic period to 5.4% (279/5207) in the
American Association of Poison Control Centers NPDS codingpandemic period, a 2.3% difference (95% CI: 1.6%-3.0%), repre-
manual. R/R studio were utilized to compare the groups during senting a 74.2% (95% CI: 50.7%-98.8%) relative increase. For ado-
the pre- and post- COVID time frames. lescents 13-19y, the proportion of calls for suspected suicide
Results: There was a non-significant decrease in number of increased from 41.9% (9626/22994) in the pre-pandemic period
intentional adolescent exposures reported in the post-COVID-19to 47.0% (3279/6971) in the pandemic period, a 5.1% difference
group, 3,300, compared to the pre-COVID-19 group, 3,340(95% CI: 3.7%-6.5%), representing a 12.2% (95% CI: 8.9%-15.5%)
(p%0.62). Major, Moderate, and Death (MMD) medical outcomesrelative increase. These increases were seen despite a decrease in
were coded in 23.86% of the pre-COVID-19 group compared tototal call volumes in the pandemic period. For both age groups,
26.64% of the post-COVID-19 group. MMD outcomes were statisthe proportion of calls for suspected suicide were consistently
tically significantly higher in the post-COVID-19 group compared higher than in previous years from October 2020 to the end of
to the pre-COVID-19 group when compared against non-MMD the study period. Compared to pre-pandemic years, both age
cases (40.01). The proportion of ingestions that were sus- groups had a greater proportion of suspected suicide calls with
pected suicide increased from 76.44% in the pre-COVID-19 groupputcomes categorized as major or death during the pandemic
to 82.79% in the post-COVID-19 group (p-valug0.001 when year, though this was only significant for the older age group
compared to all other intentional reasons). Conversely, the pro-(1.0% difference (95% CI: -1.1%-3.1%), for 6-12y; and 0.8% differ-
portion of ingestions related to misuse or abuse decreased from ence (95% CI: 0.2%-1.5%) for 13-19y). Ibuprofen and acetamino-
21.78% in the pre-COVID-19 group to 14.91% in the post-COVIDphen were the top substances reported in calls for suspected
19 group (p <0.001). suicide in both study periods, with an increase in the proportion
Conclusions: While there was a non-significant difference in the of calls for these substances combined during the pandemic
number of reported adolescent intentional exposures in the period (27.8% pre-pandemic vs 30.9% pandemic; relative increase
post-COVID-19 era, the composition of the reported ingestions 11.2% (95% CI: 4.7%-17.7%)).
changed significantly. A significantly greater proportion of Conclusions: The proportion of calls to two PCCs for suspected
reported intentional ingestions in adolescents were due to sui- suicide in youth significantly increased during the COVID-19 pan-
cide attempts in the post-COVID-19 era compared to the pre- demic, with worse clinical outcomes in adolescents 13-19-years-
COVID-19 era. Additionally, there were significant differences inold than in pre-pandemic years. The top substances involved
the proportion of MMD outcomes compared to the number of remain over-the-counter medications. Improved suicide preven-
non-MMD cases reported in the post-COVID-19 era compared taion efforts, including universal behavioral health screening and
the pre-COVID-19 era. These data bring to question the positiveaccess to mental health care, as well as continued education on
effect social interaction has on mental health, as well as its impli-the potential dangers of over-the-counter medications and
cations for drug use and misuse in the adolescents. importance of safe medication storage, are urgently needed for
this vulnerable population.
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Background: The COVID-19 pandemic has had a significant

impact on the mental health of youth and its effect on sus- Background: Caffeine toxicity is known to cause hemodynamic
pected-suicide calls to Poison Control Centers (PCCs) is unknowrtollapse and refractory arrhythmias, with concentrations as low
The objective of our study was to examine changes in calls foras 80 micrograms per milliliter being fatal. Traditional recommen-
suspected suicide in children and adolescents during the COVID-dations for overdose include intravenous beta-blockers, but this
19 pandemic compared to a similar pre-pandemic period. may not be practical in the setting of cardiogenic shock. There
Methods: Aggregated data for calls for all exposures in youth are cases where venoarterial ECMO has been used for hemo-
aged 6-19 years reported to two PCCs in one state from Marchdynamic support after an overdose, however, the use of ECMO
2017-February 2021 were abstracted from the National Poisonas a bridge to extracorporeal removal of the poison has not
Data System (NPDS) Dashboard. Of all calls to the PCCs, the prbeen widely reported.

portion of calls for intentional suspected suicide from March Case report: A 33-year-old woman presented from an outside
2017-February 2020 (pre-pandemic) was compared to Marchfacility after an intentional guarana ingestion. She reportedly
2020-February 2021 (pandemic) in two age groups (6-12y andingested 100 grams of guarana powder. The caffeine content
13-19y). Outcome severity and substances involved were alsovas documented as 220 milligrams caffeine per gram of guarana
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powder, for an estimated 22 gram caffeine ingestion. She decom-tablets (80 mg/tablet). Initial vital signs were heart rate 38 beats/
pensated at the outside facility, requiring intubation and vaso- minute and systolic blood pressure of 146 mmHg. The patient
pressors for hypotension. She had tachydysrhythmias refractorywas minimally responsive and seized twice. He had one episode
to 3 attempts of electrical cardioversion and an amiodarone of ventricular tachycardia which resolved spontaneously. He was
bolus. An esmolol infusion was subsequently started at the rec-intubated before transfer to a tertiary hospital with a bedside
ommendation of the Poison Center. toxicology service
Upon arrival to the receiving facility, the patient had a non-per- On arrival at the receiving hospital he was hypotensive with a
fusing rhythm and profound hypotension despite infusions of QTc of>600msec. In light of beta-adrenergic antagonist-induced
norepinephrine, phenylephrine, and vasopressin. A transesopha-hypotension, HDI was considered. An ED-based transesophageal
geal echocardiogram was completed, which showed a markedly echocardiogram showed an ejection fraction of 40%. With
decreased ejection fraction consistent with cardiogenic shock. acceptable cardiac function,the bedside toxicology team recom-
Bedside toxicology consult recommended hemodialysis for mended against HDI to avoid hypokalemia potentiating the class
removal of caffeine. The interdisciplinary team decided to cannu- Ill antiarrhythmic toxicity. An isoproterenol infusion was initiated
late the patient for VA ECMO since her hemodynamics werefor bridging chronotropic support, and the patient was trans-
deemed too unstable to tolerate hemodialysis. The patielst per- ferred to the cardiology catheterization suite where a transve-
fusion stabilized with ECMO and 4 vasopressors (angiotensin Ihous pacemaker was placed. The patient was admitted to the
was added). Renal replacement therapy was initiated. An initiallCU and hemodynamics improved such that all vasopressors
blood flow rate of 200 mL/min which was titrated up to 400mL/ were weaned. A pacemaker was continued until recovery of
min over the course of the first 4 hours. She received 8 hours ofnative electrical conduction on hospital day 6. He was extubated
hemodialysis the first day with CRRT overnight and 11.5hours ofon hospital day 4 and transferred to psychiatry on hospital day
hemodialysis on hospital day 2. Following removal of caffeine by 12. Urine chromatography confirmed the presence of sotalol.
these extra-corporeal methods the patiels hemodynamic Discussion: Sotalol toxicity is difficult to treat given that the class
parameters improved. She was weaned off vasopressors. She was toxicity from beta-adrenergic antagonism potentiates the tox-
decannulated 4 days into her hospital stay. Her serum caffeineicity of class Il antiarrhythmics. This occurs because at lower heart
concentration eventually resulted at 425 micrograms/mL. After rates there is a greater risk of Torsade de Pointes. As such in the
10 days in the hospital, the patient was discharged to psychiatric specific case of sotalol the heart rate itself, in addition to clinical
care at her functional baseline. perfusion, becomes important in management decisions. More
Discussion: Guarana has the highest concentration of caffeine of generally, the decision to treat the beta adrenergic antagonism
any naturally occurring plant and this case demonstrates the resulting from sotalol overdose with HDI is complicated by the
extreme toxicity that can be associated with its ingestion. In this hypokalemia that may result. Hypokalemia can then exacerbate
case, the definitive treatment for our patient was hemodialysis the class Ill blockade of sotalol and worsen its toxicity. Given the
for removal of caffeine. However, it was thought she was unlikely risk of treatment with HDI and the relatively preserved ejection
to tolerate this given her profound cardiogenic shock. The team fraction on echocardiogram the bedside toxicology team decided
decided to pursue VA ECMO to augment hemodynamics, as a@o preferentially treat the class Il blockade with chemical and
bridge to extracorporeal removal of the toxin. Ultimately this electrical chronotropic support. This decision ultimately will vary
strategy was effective and allowed for 15.5 hours of hemodialysisdepending on the phenotype of toxicity displayed in each patient
in the first 24 hoursTo our knowledge, there is only 1 other case and is ideally guided by a bedside clinical toxicology service.
of caffeine toxicity and survival with a serum concentration this Conclusion: This case highlights a unique treatment plan for
elevated. severe sotalol toxicity. A mixed antiarrhythmic agent, sotalol
Conclusions: VA ECMO may have expanded utility in poisoning presents a unique management quandary as HDI, while typically
as a bridge to definitive treatments including extracorporeal effective for beta-blocker overdose, may worsen sotalslclass Ill
removal of toxins. In cases of refractory shock with caffeine, orblockade. In this case bedside TEE was used to guide the deci-
other poisons amenable to extracorporeal removal, early transfersion to pursue overdrive pacing rather than inotropic support
to an ECMO capable center could be considered. with insulin. Clinicians treating sotalol-toxic patients should con-
sider which class of antiarrhythmic toxicity predominates in the

nathan.m.kunzler@gmail.com poisoning of each patient and tailor their treatment accordingly.
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Background: Sotalol is unique among beta-adrenergic antago-

nists in that it possesses both class Il and Il antiarrhythmic activ-Background: Acute copper sulfate ingestion is characterized by
ity. Sotalol toxicity is characterized by a beta-blocker toxidrome multiorgan toxicity including gastrointestinal distress with nausea
and QT prolongation, the latter of which can lead to Torsades de and vomiting, caustic injury to the esophagus and stomach,
Pointes. The treatment of sotalol overdose with high dose insulin methemoglobinemia and hemolysis, hepatic injury, and renal
(HDI) can worsen class Il toxicity by lowering serum potassiuminjury. Treatment is generally supportive with antiemetics, pain
concentration. control, fluids, and infrequent chelation therapy. The role of
Case report: A 60-year-old man presented to an outside emer- aggressive early gastrointestinal decontamination and the opti-
gency department (ED) after a reported ingestion of 113 sotalol mal chelation regimens are not known.
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the human muscarinic receptor, such as diphenhydramine [Ka
Case report: A 39 year old female presented immediately after 202 (nM)], hydroxyzine has a much lower affinity for these
ingesting a bottle “Zep Root Kill along with ethanol and oxy- receptors [K¥% 3,800+ 100 (nM)]. The objective of this study was
codone in a suicide attempt. The product is purported to contain to compare the rates of antimuscarinic effects in hydroxyzine
99% copper sulfate. On arrival to the Emergency Department,and diphenhydramine ingestions. The results of this study may
she was noted to have significant oropharyngeal edema and wasinform providers of a more accurate clinical presentation of
intubated for airway protection. The estimated amount of hydroxyzine poisoning.
ingested product was equivalent to 2.45g/kg of copper sulfate. Methods: This was a retrospective, cohort analysis that com-
ED lavage was attempted with little product recovery, and given pared hydroxyzine and diphenhydramine exposures reported to
the immediacy of her presentation after ingestion, the decision the National Poison Data System (NPDS) from the American
was made to pursue endoscopic retrieval of any remaining prod- Association of Poison Control Centers. The study population
uct. Approximately 1.75 hours after ingestion, endoscopy revealedincluded patients older than 13 years with acute, intentional, sin-
a thick blue film coating the walls of the stomach. Lesions and gle-substance ingestions with known outcomes between January
erosions were noted within the stomach, but not the esophagus. 1, 2000, and December 31, 2020. To determine the relative anti-
This product was lavaged directly and suctioned out of the stom- muscarinic effects of each medication, we measured the percent-
ach. She was then transferred to a tertiary care center with aage and relative risk (RR) of the following findings: tachycardia,
bedside toxicology service where she was started on D-penicill-mydriasis, hallucinations/delusions, erythema/flushing, urinary
amine 500mg by mouth, three times daily for 5 days. 24 hour retention, fever/hyperthermia, ileus, and physostigmine adminis-
urine copper levels on the day after arrival resulted at 1671.9tration. To compare overall toxicity, we measured the rate of
microgram/24 hours (reference range 3.0-35.0) and 2558.5 micropatients who experienced cardiac arrest, ventricular tachyarrhyth-
gram/24 hours 3 days after her initial presentation. Serum copper mias, major CNS depression, intubation, death, and the NPDS
levels were 1.26 microgram/mL (reference range 0.8-1.75 microoutcome of major effects. We calculated 95% confidence inter-
grams/mL,) 1.19 microgram/mL, and 1.01 microgram/mL on daysvals for the RR and compared percentages using Chi-squared
one, two, and three of hospitalization. The patient did not testing.
develop significant hemolysis, methemoglobinemia, liver, or renal Results: There were 25,629 hydroxyzine and 109,619 diphen-
injury. She was extubated on hospital day two, her nasogastrichydramine ingestions that met the inclusion criteria. The median
tube was removed on hospital day three, and she was trans-ages of hydroxyzine and diphenhydramine exposures were 25
ferred to the medical floor. She was transferred to psychiatry on and 24 years old, respectively. A higher percentage of hydroxy-
hospital day four and ultimately discharged to home at her func- zine ingestions were women (72% versus 64%) and reported sui-
tional baseline seven days after presentation. cidality (89% versus 80%). Antimuscarinic effects were much
Discussion: Copper sulfate ingestion is often fatal, with mortality more common in patients with diphenhydramine ingestions than
reported at doses from 0.15-0.3g/kg. In this case an ingestionhydroxyzine ingestions. Patients with diphenhydramine inges-
reportedly far in excess of that amount was treated with early tions also had higher a percentage of severe toxicities including
endoscopic decontamination and oral chelation therapy with D- death (0.16% versus 0.02%), major effects (5.2% versus 1.3%), car-
penicillamine. It is likely that reported early auto-decontamin- diac arrest (0.14% versus 0.01%), ventricular tachyarrhythmias
ation also limited the amount of toxin absorbed. Urine excretion (0.21% versus 0.04%), major CNS depression (1.98% versus
confirmed the exposure to a large amount of copper but our 0.55%), and intubation (3.8% versus 0.8%) with p-value$.01.
patient did not develop the expected end organ toxicities associ- Conclusions: This study shows that patients who ingested
ated with copper sulfate ingestion. This case serves an exampléhydroxyzine have significantly less antimuscarinic effects and
of the uncertainty around treatment of copper salt ingestions severe toxicities than patients who ingested diphenhydramine, a
and highlights the role of early, aggressive Gl decontamination. prototypical first-generation H antihistamine. These findings sug-
Conclusion: Little is known about the optimal treatment of cop- gest that it is misleading to expect antimuscarinic findings in all
per salt ingestions. In this case a large ingestion was successfullfirst-generation H antihistamines, which is consistent with the
treated with early endoscopic decontamination and oral chela- pharmacology of hydroxyzine. Furthermore, despite the higher
tion therapy with no end organ toxicity and a return to func- rate of patients with suicidal ingestions, patients with hydroxy-
tional baseline, highlighting the importance of limiting zine exposures had lower rates of severe toxicity. This study is
absorption of potentially lethal toxins. 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

nathan.m.kunzler@gmail.com hydroxyzine and diphenhydramine cases.

mark.simon@denverem.org
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®Denver Health Residency in Emergency Medidinigersity of #Poison and Drug Information Service, Alberta Health Services,
Colorado School of Medicine Calgary, ABWestern University, London, ON

Background: Antihistamines represent one of the most common Background: Exposures to veterinary products are infrequently
poisonings reported to poison centers. In many medical text- reported to poison centres. The majority of reported exposures
books, poisonings from first-generation H antihistamines, such are unintentional and result in minor or no symptoms. We report
as hydroxyzine and diphenhydramine, are considered as a groupa patient with an intentional oral exposure to detomidine who
and are generally categorized as having antimuscarinic findings.developed a decreased level of consciousness (LOC), hyperten-
While many medications in this class have a strong affinity for sion and junctional tachycardia.
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suicide by overdose. There are many reasons why children
Case report: A 40-year-old female presented to the emergency attempt or commit suicide; Mental illness such as depression,
department (ED) 90 minutes post intentional ingestion of detomi- bipolar disorder, borderline personality, eating disorder, feelings
dine. She had a history of depression and hypertension. Sheof worthlessness, hopelessness, cyber bulling, physical or sexual
reported to a family member that she had ingested four 3mL deto- abuse and environmental stresses like the COVID-19 pandemic.
midine syringes (7.6 mg/mL) for a total of 91.2mg and ethanol in Preteens are impacted by family conflicts and stresses. The pur-
attempt to commit suicide. On scene her initial GCS was 14 butpose of this research is to determine if there has been an
quickly deteriorated to 7. Her vitals were: HR 65/min; BP 151/increase in preteen suicide attempts by overdosing over the past
108 mmHg; RR 28/min; 99% RA; glucose 6.6 mmol/L. On arrival tyear during the COVID-19 pandemic.
the ED she had a decreased LOC with a GCS 9. Vital signs were: Method: A retrospective data review of 6 regional Poison
59/min; BP 160/100 mmHg. Initial ECG done by EMS was reportefenters in the U.S. documenting suicide attempts by overdose in
as normal sinus rhythm. Labs on arrival: Acetaminophen undetect-preteens between 6 and 12 years of age in 2020 and compare
able; ASA undetectable; Ethanol 39 mmol/L; Osmolar Gap -3.5P Naresults to similar documented cases from the same 6 regional
139 mmol/L; ¥ 3.6 mmol/L, Cl 103mmol/L; Bicarbonate 21 mmol/ Poison Centers in 2019.
L; Anion Gap 15; Creatinine 70 mmol/L; Urea 4.0 mmol/L; CK 97 U/IResults: In 2019 PCs under review documented 584 case of pre-
pH 7.42; pCO2 39; Lactate 2.8 mmol/L. She was admitted for obserteens attempting suicide by overdose. In 2020, during the covid
vation and received IV fluid therapy and 10 mmol KCI intravenously. pandemic, the same PCs under review documented 725 similar
Two hours post ingestion her ECG revealed a combination of ancases, a 24.1% increase in suicide attempts by preteens.
ectopic atrial rhythm alternating with junctional tachycardia at a Conclusion: According to the CDC suicides in the United States
rate of 100/min, with a QTc of 538 msec. Her ECG five hours poshave risen by 25% over the last 2 decades. The retrospective data
ingestion was reported as normal. She remained hypertensive forreviewed from the 6-Poison Center in 2020, yield an alarming 24.1%
the first 9hours post ingestion. Sixteen hours post ingestion she increase in suicide attempts by children between the age of 6 to 12
was a GCS 15 and eating. Vitals were: HR 70/min; BP 120/66mmHyggars of age in one year; the year of the COVID-19 pandemic.
She had no further runs of junctional tachycardia.
Discussion: Detomidine is an ap-receptor agonist commonly hinson@uthscsa.edu
used in veterinary medicine for sedation and analgesia in horses.
Typical symptoms of as-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 Alfredo Gonzale2 and Darelle Hinsof

while trying to sedate horses. Both of these patients developed aSouth Texas Poison Cerftemiversity of Texas Health-San
drowsiness and mild bradycardia, with one patient presenting Antonio ’

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 wib-
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 ) 0 : . .
an a-receptor agonist, and the first report of toxicity secondary [€€nS has increased by 76%. According to the national Institute
to oral detomidine exposure. of Mental Health the top 3 methods to commit suicide in order

Conclusion: Oral exposure to detomidine can lead to decreased Of 9reater frequency is by firearms, suffocation, and poisoning.
LOC, hypertension, and junctional tachycardia. _The objective of this data review is to compare the CDLfind-
ings on drug related deaths among American youth and the
. findings of 11% of the Poison Centers overdose fatalities
Morgan.riggan@Ihsc.on.ca 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 CDG
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
Alfredo Gonzale2 and Darelle Hinsof 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.
. i . Conclusions: In the retrospective data reviewed from 11% of the
Objective: According to the Center for Disease Control and poison Centers in the U.S. 37 youths committed suicide by taking
Prevention (CDC) the number of suicides in the United Statesy grug overdose between 2001 and 2020. Youth suicide by drug
(U.S.) has risen by 25% over the last 2 decades. Suicide is thg,erdose has steadily risen over the last decade.

10" 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, anc hinson@uthscsa.edu
age. Children as young as six years of age have attempted

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

330uth Texas Poison Cenfteiniversity of Texas Health-San
Antonio
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Back d: In 2019, th imately 92 million b Sarah Rileg/
ackground: In , there were approximately 92 million ben- i NN
zodiazepines prescriptions dispensed from U.S. outpatient phar-aDeedpiggn.]reOTiglgedlfg{lcﬁ’)lﬁ;‘ bgﬁ:&nlvﬁ?‘?ﬂiﬁ{m%gt
macies. Benzodiazepines are one of the most commonly misused;‘/lchooI of Medicigélét Louis Universit #shing y
illicit or prescription substance in the U.S. Drug overdose deaths ) y
involving benzodiazepines rose from 1,135 in 1999 to 11,537 in . o ) .
2017. Approximately 30% of overdoses involving opioids also Background: Tapentadol is a central -opioid agonist analgesic
involve benzodiazepines. The objective of the study was to high- that also inhibits norepinephrine and serotonin reuptake. We pre-
light the risk markers of serious adverse events involving benzo-S€nt a case of unwitnessed, reported intentional ingestion_of
diazepines exposures using a national poison center (PC)°0mg of another household membes extended-release (ER)
database. tapentadol, in a 15-year-old female with a history of major
Methods: The National Poison Data System (NPDS) was queriedePressive disorder and two past suicide attempts by way of
for exposures to benzodiazepines from 2010 to 2019 using gen-INgestion. ) )
eric code identifiers. We descriptively assessed the relevanC@se report: The patients mother noticed altered mental status
demographic and clinical characteristics. Cases with severdAMS) and ataxia 19hours after reported ingestion time, which
adverse events (SAEs) were defined as exposures that resulted ieré preceded by somnolence and nausea for an uncertain
either a death or major clinical outcomes. Independent predictors amount of time. She presented to our ED 21 hours after reported
of SAEs were studied using logistic regression. Adjusted odddngestion with ataxia, fatigue, (AMS), nausea, hypertension, tachy-
ratios (AOR) and the corresponding 95% confidence intervalscardia, hyperreflexia, opsoclonus, and miosis. Hypertension and
(95% Cl) were reported. tachycardia peaked at 20.25hours after reported ingestion. There
Results: There were 732,863 human exposures to benzodiaze-V&S O extremity clonus. Acetaminophen, ethanol, and salicylate
pines reported to the PCs during the study period. Of these, S€rum levels were negative. An Abbott Alinity immunoassay
45,543 cases (6.2%) demonstrated SAEs, with the frequency dffiné test was positive for methadone. Her mother denied the
such exposures increasing by 32.1% during this period (4,262 toPresence of methadone or narcotics apart from tapentadol at
5,632, p< 0.001). Polysubstance exposures accounted for 63.1950mMe. An EKG showed normal QT and QRS. She was stable from
of benzodiazepines exposures and were more common in expo-& respiratory and hemodynamic standpoint, and was subse-
sures resulting in SAEs (91% vs 62.3%). Approximately 76.1% gtently admitted for close monitoring with toxicology consult-
the patients reporting benzodiazepines exposures with SAEstion. After admission, she developed bradypnea (without a clear
were admitted to the critical care unit (CCU), while 6.1% patients P€aK) at 25.25hours after reported ingestion. But her respiratory
were treated and released. Residence was the most common siteStatus remained stable and did not require naloxone administra-
of exposure (91.4%), and 94.4% cases were en-route to the hosion- She continued to have tachycardia, hypertension, and AMS
pital when the PC was notified. Among the patients with SAEs, Put did not require intervention. The urine sample from the
60.3% were females, with the majority of benzodiazepines expo-APbott Alinity immunoassay test was sent for Roche immuno-
sures occurring between the ages of 40-49 years (22.1%)2SSaY testing, which resulted negative for methadone and EDDP.
Suspected suicides (74.7%) was the most commonly reported! NiS suggested that the Abbott immunoassay result was likely
reason for exposure. The risk of SAEs was the highest in case&/€ to cross-reaction with tapentadol. Her tachycardia and
between 50 and 59 years of age (Ref: 2029 years) (AOR: 1.68, hypertension resolved by 29.75 hogrs. ng bradypnea and AMS
95% CI: 1.63- 1.74). Conversely, cases under 19 years of ag&esolved 33.25hours after reported ingestion. A tapentadol blood
(AOR: 0.67, 95% CI: 0.650.70) were 33% less likely to have a (¢St was not available. A repeat EKG had normal QT and QRS.
SAE. Males were 15% more likely than females to have a fataP"€ was then medically cleared and transferred to an inpatient
overdose (AOR: 1.15, 95% CI: 1.231.17). Poly-substance expo- PSychiatric facility. Subsequent experimentation involving spiking
sures significantly increased the risk of SAE, with the oddsPlank urine with 100,000ng/mL of tapentadol, resulted in nega-
increasing 4-fold in exposures involving multiple opioids. Other tive numbers with Roche methadone immunoassay testing.
Important predictors of an opioid-related death were intentional Discussion: Tapentadol is available in an ER formulation for
abuse (Ref: Unintentional exposure) (AOR: 2.02, 95% Cl: x.93Patients with chronic pain and diabetic peripheral neuropathy. A
2.11), parenteral route of administration (Ref: Ingestion) (AORFelrospective study of tapentadol overdose reported mostly opi-
3.68, 95% CI: 3.40- 4.23) and co-occurring alcohol exposures ©id-like toxicity. Toxic effects reported in an NPDS study included
(Ref: No Alcohol Exposure) (AOR: 1.28, 95% Cl: 4.2481). nausea, vomiting, dyspnea, pallor, tachycardia, respiratory depres-
Conclusions: Significant risk factors of benzodiazepines expo- Sion, dizziness/vertigo, miosis, slurred speech, coma, urticaria,
sures resulting in SAE included increasing age, gender, specifi@rUritus, and hallucinations/delusions. Fifty-three of the 104
exposure reasons and exposure to other substances. Abuse andpatients were reported to have had no medical intervention. At
diversion of benzodiazepines may be as a result of its perceptiontherapeutic dosing (100-250mg every 12hours), ER tapentadol
as a low cost alternative to opioids. Benzodiazepines has alsg€Tum concentration peaks in Shours and has a mean termin-
been increasingly associated with suicidal ideation, the mosttion half-life of 4.4-5.9 hours. Overdose can cause a mixed opi-
common reason for exposure in our sample. Increasing prescriber@id, Sympathetic, and serotonergic toxidrome. N
awareness and improved screening prior to prescribing may be Conclusions: This patient presented with a mixed opioid, sympa-
key to reduce such overdoses. thetic, and serotonergic toxidrome, attributed to her reported
ingestion of 750mg of ER tapentadol 21 hours earlier. The time-
) o frame of her signs/symptoms shows that overdose of ER tapenta-
svrsd@nhscmail. mec.virginia.edu 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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Background: The use of physostigmine for tricyclic antidepres-
Background: Antimuscarinic poisoning leads to a wide range of Sant-induced antimuscarinic toxicity is controversial, as case
alterations in mental status from hypoactive delirium to agitation €POrts suggest a lethal interaction. We present a case in which a
and hallucinations. We present a case of a 15-year-old womarpatient wnth_ an_tlchol!nerglc dellr_lum_ was successfully treated
presenting in a stupor following an amitriptyline overdose in With physostigmine without complication.
whom the administration of physostigmine was captured on Case report: A 17-year-old 81kg man intentionally overdosed on
electroencephalogram (EEG). an unI_(nown amount _of amitriptyline and was found unrespon-
Case report: The patient is a 15-year-old female with a history of Sive With flexor posturing. He presented to a community hospital
drome, migraines (on amitriptyline), and depression (on sertra- ECG showed a QRS duration of 118msec, therefore 100 mEq of
line) who presented to the Emergency Department (ED) with sod!um blparbonate was {idmlnlstered. This was.followed by a
altered mental status after being found unresponsive in the mid- Sodium bicarbonate infusion (1L dextrose 5% in water with
dle of the night. Per family, she had discontinued her amitriptyl- 150mEq of sodium bicarbonate), as well as fentanyl and midazo-
ine and sertraline months prior. lam infusions for sedation, and he. was transferred fo.r further
Her initial exam was notable for flushing, mild tachycardia, care. A subsequent ECG showed widening of the QRS interval to
mydriasis, dry mucous membranes, and anhidrosis. She wouldL32 msec._He was continued on the_ s_odlum bicarbonate mfuann,
mumble incomprehensibly and withdraw to pain but would not 50g of.actlvated charcoa] was administered, and after a self-lim-
follow commands, open her eyes, or regard examiners. |teo_l _eplsode of hyp_oten3|on, he was transferred to a tertiary care
Her initial work up was notable for a normal head CT and a urine facility for potential extracorporeal membrane oxygenation
drug screen that was positive for tricyclic antidepressants. The(ECMO) for hemodynamic support. Upon arrival (24 hours after
patient had not endorsed any suicidal ideation to her family and initial presentation) he was tachycardic (132 bpm) and his exam-
had no history of self-harm. Given concern for subclinical seizures!nation was notable for dry skin, f_Iushed appearance, mydriasis,
neurology was consulted and a stat EEG was initiated in the ED@Psent bowel sounds, hyperreflexia, clonus (7-8 beats), and fre-
with plans for subsequent brain MRI and lumbar puncture. quent myoclonic jerks. His E_CG was notablt_a for sinus tachycard_la
Shortly after initiating EEG, the patiert father called to report that (132bpm) and a QRS duration of 80msec in the limb leads. His
he had found an empty bottle of amitriptyline at home and the felectrqencepha!ogram (EEG). showed.njoderate. gene(allzed slow-
toxicology service was consulted. Toxicology recommended toiNg Without evidence of seizure activity. Sodium bicarbonate
administer one milligram of intravenous physostigmine as a diag- infusion was discontinued and his QRS remained narrow for
nostic test for antimuscarinic delirium. > 24 hours. His sedation was weaned but he remained unrespon-

Discussion: Five to ten minutes after administration of physo- Sive with mydriasis and clonus. Physostigmine (0.5mg) was
stigmine the patient awoke, started to answer questions, and fol- @dministered over 5minutes and he was observed for 10 minutes
low commands. Electrographically, EEG background at they\(lthout notable changg in vital signs or examination. An add-
beginning of the recording was consistent with stage Il sleep itional 1mg was administered and the patient began to follow
with presence of vertex waves and sleep spindles. Excessive genntermittent commands and lacrimation was noted. Due to
eralized theta frequency for age was consistent with mild attempts to self-extubate, he was sedated with boluses of propo-
encephalopathy. Slowing of EEG background improved afterfol and an additional 0.5mg of physostigmine was administered.
physostigmine administration and normal awake EEG back-Shortly thereafter he was extubated. Lorazepam (1mg) was given
ground features, including alpha rhythm, appeared. Given con- for anxiolysis. More than 80hours after his overdose, his serum
firmation of a diagnosis of antimuscarinic delirium, further concentrations of amitriptyline and nortriptyline were 682 ng/mL
diagnostic studies including MRI and lumbar puncture were can- @nd 437ng/mL, respectively. His hypotension never recurred, and
celled and the patient was admitted for further monitoring. he was ultimately discharged to an outpatient psychiatric facility
Conclusion: The reversal of antimuscarinic delirium with physo- Without neurologic deficit. _ _

stigmine resulted in clinical improvement in mental status and Discussion: Several considerations were made prior to the use of
transition of EEG background from sleep to awake with reso-Physostigmine in this case. The patient had no bradycardia, he
lution of mild generalized slowing. To our knowledge, this is the réceived sodium bicarbonate with appropriate narrowing of his

first time that the effect of physostigmine on antimuscarinic QRS. it had been>48hours since his ingestion, and his ECG
delirium was captured on EEG. 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

e.groff@wustl.edu
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improving the patient's mental status and reducing his intub- Given the extensive protein binding of ibuprofen, it is unlikely
ation time and ICU stay. dialysis had any effect on its elimination.

Conclusions: This case demonstrates a safe and efficacious useConclusion: We report a case of gabapentin and ibuprofen over-
of physostigmine to treat anticholinergic delirium due to amitrip- dose leading to profound CNS depression, mimicking brain
tyline overdose after treatment and resolution of cardiotoxic death, and metabolic acidosis requiring hemodialysis with a full
effects of sodium channel blockade. neurological recovery.

andres.mallipudi@nyulangone.org travel4747@icloud.confSam Wagner)

Natasha Tobarran, Emily Kershner, Andrew

Sam Wagner, Anita Mudan and Zhanna Livshits Chambers, Kirk Cumpston and Brandon Wills
UCSE Virginia Commonwealth University

Background: Gabapentin is an anticonvulsant that inhibits pre- Background: Brimonidine is a topical ophthalmic alpha-adrener-

synaptic N-type Ca channels. Acute overdoses are generally well to/9ic agonist solution indicated for lowering intraocular pressure in

erated and require only supportive care. Somnolence, ataxia, angPatients with open-angle glaucoma or ocular_ hypertension.

slurred speech are reported. Although dialyzable, this is rarely indi-~lthough uncommon, there are reports of drowsiness, lethargy,
cated. Ibuprofen is a non-steroidal anti-inflammatory drug (NSAID)NYPotension, bradycardia, and respiratory depression in infants
which competitively inhibits cyclooxygenase. In overdose, it can after_lr_lges_tlon. We report acase of §ubputaneous Injection of bri-
cause acute kidney injury, metabolic acidosis, and central nervougnOnidine in an elderly patient resulting in hypotension, lethargy,

system (CNS) depression, but generally responds well to supportivéand bradyca.rdla that responded to naquone. . .

care. Due to its high protein binding, ibuprofen is not readily dialyz- Case_ report: A 73- year- old femalc_a .W'th a past med'cal hlstor_y
able. Certain xenobiotics (e.g. baclofen, bupropion) are reported to©f diabetes, hypertension, hyperlipidemia, myasthenia gravis,

cause profound CNS depression accompanying a loss of brain stenglaucoma, and cardiac arrest status-post indvye_lling pacemal_<er
reflexes. This has led to the termibrain death mimic’ which to our Presented to the emergency department after injecting her bri-

knowledge has not been reported with ibuprofen or gabapentin. mo.nidin.e.t.artrat.e ophtha]mic SOIU“Q” subcutaneously (SQ.)' The
Case report: This is a single patient case report. A 15-year-old patient initially disclosed it was a mistake and she thought it was
previously healthy female was found unresponsive, apneic, angher insulin. Family disclosed that the patient had been having
pulseless by parents next to empty bottles of gabapentin and an _sg|(:|d_al thogghts_ gfter_ her husband passed away and had been
unlabeled bottle thought to have contained ibuprofen. injecting b_rlmonldlne iinto her for_earm |ntent_|0nally. Althoug_h
Cardiopulmonary resuscitation was initiated by the patiefrs she was dlagnose_d with hype_rtensmn, the_ patient was not takl_ng
mother and EMS with return of spontaneous circulation. She wasany Qntlhypertenswe medications or opioids. Initial presentation
given naloxone twice without change in mental status and intu- consisted (f)fglle/tzh4argy,Ha P@ffd |\r/|th|:I?mf 21(6 68 bpm, caNng é’IOOd
bated for airway protection without medications. She had a GCS pressure of 91/24 mmHg with a 0 - Due to epres-
of 3, core temperature of 32 C, and was hypotensive requiring sion, 3mg of intranasal naloxone was administered. The patient

hemodynamic support with norepinephrine and epinephrine. She tlhzen re&t/elvecli mtrav%n?us fdesdand .W?S _treatedzwnh/ha t?\;al Ofl
was transferred to a tertiary pediatric intensive care unit. On mg naloxone boluses and an infusion at 2mg/hr. Menta

exam she was unresponsive with dilated, nonreactive pupils, angStatus subsequently improved, blood pressure increased to 114/
absent brainstem reflexes. Labs were notable for a creatinine ofo> and HR remained paced at 60. Laboratory studies were
1.97 mg/dL, bicarbonate 7 mmol/L, and an anion gap of 29, with reported as normal except for a glucose of 416. _Venous bIooc_i
an arterial pH of 6.92 and lactic of 14.1 mmol/L. Additional find- 9aS revealed a pH of 7.40 and pCOZ2 36.4. The patient was admit-

ings included elevated creatine kinase, peaking at 11,167 UI/L. C-Fezdhto the ICU and naloxone was subsequently weaned over
brain, ECG, and EEG were unremarkable. %) ours. - Clonidi d oth | aloh . di
The patient had refractory metabolic acidosis with sodium bicar- Iscussion: Glonidine and other central alpha agonist medica-

bonate therapy, and CRRT was initiated. On hospital day 1 thelions are well-known to result in sympatholytic effects including

patient began to improve, responding to commands. She was CNS dep(ession, br_adycgr_dia,_ hypptension and may mimic the
extubated on hospital day’ 4, CRRT was stopped on day 5 ano0p|0|d toxidrome. Brimonidine injection has not previously been
the patient returned to her neurologic baseline and normal renal ePorted and this case has similar findings to other central alpha
function. A brain MRI was subsequently unremarkable. Initia 290Nist poisonings. Naloxone has previously shown variable
gabapentin concentration was 57.9 mcg/mL (therapeutic max- fe"e'.fsa' (.)f CNS depresspn In cent_ral a_lpha-'2_overd(_)s'e Q”d may
imum is 8.5mcg/dL) and ibuprofen concentration wasgreater require higher doses. While systemic brlmon_ldlne toxicity is rare,
than 360.0mg/L” (exact concentration not determined by refer- naloxom_a may be a L_lseful adjunct treatment In Severe cases.
ence laboratory). Conclusion: Systemic central alpha-2 agonist toxicity resulted

Discussion: CNS depression has been reported following over- oM SQ brimonidine injection, a topical ophthalmic preparation.
dose with either gabapentin or ibuprofen; however, coma with High-dose naloxone was useful for reversing CNS depression.
loss of brainstem reflexes is rarely reported. This patient had loss

of multiple cranial nerve reflexes and apnea requiring ventilator  natasha.tobarran@vcuhealth.org

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.
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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,

Natasha Tobarrafy Emily Kershnét, Avery 2019 through April 30, 2021. ICD-10 codes for the ED encounter
MichienzP, Nathan Charltofi, S. Rutherfoord Ro$e associated with intentional ingestions among T30 to T50 and F10
Albert Besf, Brandon Will§ and Kirk Cumpstofit 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,
Background: In addition to antagonizing the D2 receptor, the 020 to April 30, 2021 were consideretiduring COVID. The pri-
antipsychotic class has variable degrees of peripheral alphamary endpoint was to compare the proportion of ED encounters
antagonism. Blockade of the peripheral alpha one receptor for “oyerdose or intoxication during COVID vs pre-COVID.
causes vasodilation and can lead to hypotension. Initial treatment Secondary endpoints included comparing the proportion of
of hypotensmn |ncl.udes crystalloid boluses, but refraptory hypo- patients presenting with suicidality (as indicated by ICD-10
tension may require vasopressors such as norepinephrine Olcoges) death as a result of the index visit, and disposition (dis-
phenylephrine. The primary aim of this study was to evaluate the charge vs admit).

occurrence of hypotension after antipsychotic overdose and char- gegyjits: Overall, ED visits decreased by 17.8% while visits related
acterize vasopressor administration. to intoxication or overdose increased by 14.4% (476/74,512 vs
Methods._ This was a retrospective cohort stu_dy cond_ucted by 416/90,616, p< 0.00001) during COVID compared to pre-COVID.
chart review of electronic records from two regional poison cen- This reflects a 39% increase in ED encounters for intoxication or
ters from January 1, 2004 to December 31, 2020. Inclusion criterigyyerdose as a proportion of total ED visits during COVID. Total
were single acute antipsychotic exposures evaluated in a healthpegiatric ED visits decreased by 34.8% while the number of pedi-
care facility, age>14, and if hypotension or vasopressor was ayic ED visits related to intoxication or overdose increased by
coded. Exclusion criteria included missing data, minor or N0 11 304 (89/10,212 vs 80/15,654,p 0.0004). This reflects a 70.5%
effect outcomes and polypharmacy overdose. The primary out-j,crease in pediatric ED overdose or intoxication encounters, as a
come was hypotension which was defined as systolic blood pres-onortion of total pediatric ED visits during COVID. The increase
sure < 90 mmHg and/or MAP<65. Analysis was performed using iy a| overdoses initially spiked in August 2020, 5 months after
SAS softwar_e. . . . the appearance of COVID-19 in our region. The distribution of
Results: During this study period, there were 1852 single alcuteiatient demographics remained the same during COVID [age(-

3/irginia Commonwealth Universityniversity of Virginia

antipsychotic overdoses. After exclusions there were 392 case ears): 31p/- 15.7 vs 32p/- 16.7; sex (female): 252 (52.9%) vs
‘I’V'th moderatoe or severe outcomes. The mean age was 42 (SDy11 (519); proportion uninsured: 32 (7.7%) vs 33 (7.9%)]. There
/416) and 70% were female. There were 169 cases with hypoteny,as a5 no change in the overall proportion of patients present-
sion. There were no deaths anc_i no patients required car@opul- ing with suicidality [164/476 (34.7%) vs 163/416 (39.7%)/4NS]:
monary resuscitation. Hypotensive patients were treated in the the nroportion of patients admitted to hospital from the ED
ICU (2115, 69%), floor (%224, 14%), or either admitted to [327/476 (68.7%) vs 305/416 (73.3%)¥4NS]; nor in the number
psychiatry or discharged from the ED (%27, 16%). Of the hypo- ot geaths during hospital admission [4/476 (0.84%) vs 7/416
tensive cases, 92% involved atypical antipsychotics, with quetia-(1_68%), B4NS].

pine being most common (n%2128, 76%). Vasopressor therapy conclusions: Although the total number of ED visits decreased
was administered in 16/169 cases (9.9%). In the cases wherg ing COVID, the number and proportion of visits related to
vasopressor use was recorded, norepinephrine was used 13xication or overdose significantly increased during the pan-
times, dopamine 3 times, and phenylephrine once. One patient gemic. This was particularly notable for pediatric patients. There
received both norepinephrine and phenylephrine. o were, however, no difference in demographics of overdoses, nor
Conclusions: Overall, we found that hypotension following single i, the rate of admissions or death. Our data suggest that, in our
acute antipsychotic overdose is uncommon and vasopressors are,oiation, although the proportion of ingestion cases present-

rarely required. Quetiapine appears to be the most common anti- j,4 1o the ED increased during COVID, the severity of cases may
psychotic agent associated with hypotension following overdose. ot have.

natasha.tobarran@vcuhealth.org rudis.maria@mayo.edu

Maria Rudis and Elizabeth Canterbury

Mayo Clinic Mohamed Jefri and Jeena Jacob

Background: Overdose deaths and emergency department (ED)Department of Emergency Medicine, Rutgers New Jersey Medical
visits for overdose and mental health concerns have increasedSchool

during the COVID-19 pandemic. The purpose of this study is to

describe trends in overdose and intoxication presentations to a Background: The cardiotoxic effects of hydroxychloroquine
single ED during the fourteen months preceding and following include cardiac conduction abnormalities such as QRS and QT
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prolongation due to sodium and potassium channel blockade. potentially increased rates of suicide or drug abuse as a result of
We report a case of a 42-year-old male who presented with aa buildup of psychological stress and anxiety. The purpose of
self-harm ingestion of hydroxychloroquine and diphenhydramine this study was to investigate the trend of intentional pharma-
and developed QRS and QT prolongation and had correlatingceutical drug poisonings using National Poison Data System
elevated hydroxychloroquine levels. (NPDS) data reported to the poison center network in a single
Case report: A 42-year-old male with a previous history of post- state from 2016— 2020, particularly to evaluate for a change in
traumatic stress disorder and depression not on any medicationstrend from 2019-2020 during the COVID-19 pandemic.

presents after ingestion of 30 tablets of hydroxychloroquine Methods: A retrospective comparative analysis of the number of
200 mg and 10 tablets of diphenhydramine 25 mg one hour prior cases of intentional pharmaceutical drug poisonings in various
to arrival to the Emergency Department. On presentation, he wasage groups reported to NPDS in our state for each year was con-
awake and alert with vital signs: BP: 87/55mmHg, HR: 91 bpmducted, and the rate for each year was calculated using popula-
RR: 16/minute, and Oxygen saturation 98% on room air. Initialtion estimates from our statés Demographic Center to control
ECG showed: normal sinus rhythm (NSR):89, QRS:142, afut population growth. The inclusion criteria were exposure to a
QTc:592. There was no previous ECG for comparison. He wasngle or multiple pharmaceutical drugs. Reasons for call were
given 50 grams of activated charcoal and an intravenous bolus limited to intentional drug abuse, misuse, or suicide attempt.
of 200 meq sodium bicarbonate. Repeat ECG after sodium bicarExclusion criteria included any records where the intentionality of
bonate showed NSR 79, QRS 132, and QTc 593. A sodium bicahe poisoning was unknown and records where the exact age of
bonate drip was initiated. The patient was then intubated, the patient was not documented.

administered a bolus of diazepam 2mg/kg, and initiated on an Results: The number of reported cases of intentional pharma-
epinephrine infusion. His blood pressure and heart rate after ceutical drug poisonings reported to NPDS by our state poison
treatment was BP 110/81mmHG and HR 90 bpm. Repeat EC@enter network declined by 4.46% in 2020 as compared to 2019,
was NSR 91 QRS 132 QTc 581. Laboratory values were normralversing a pattern of steady increases of 2.33% on average
except for potassium¥2.8 mmol/L. The patient was admitted to annually over the prior 3 years from 2016-2019. All adult age
the ICU. On hospital day(HD) #1, his bicarbonate drip was discongroups in this study exhibited a similar pattern. However, the
tinued because of his elevated pH level and low potassium. Hisnumber of annually reported cases of intentional drug poison-
blood pressure was maintained above a MAP of 65. On HD #2ngs in children and teenagers has been increasing every year
repeat ECG showed NSR 83 with QRS 122 and QTc 505. @rcluding 2020, leading to an increase of 54.8% in children ages
HD#3, ECG showed NSR 82 with QRS 120 and QTc 490. He véad2 years, and 20.7% in teenagers ages 13-19 years over this 5-
extubated on HD#3 and subsequently medically cleared.year period.

Hydroxychloroquine level measured using liquid chromatog- Conclusions: There are two important implications from the find-
raphy-tandem mass spectrometry on HD #1 was 7400 ng/ml andings in this study. The first is that the COVID-19 pandemic did
on HD#2 was 4600 ng/ml. not lead to an increased rate of intentional pharmaceutical drug
Discussion: Calls regarding hydroxychloroquine have increased exposures in adults; in fact, it appears to have led to a paradox-
to poison control centers since it has been purported as treat- ical decrease. There are many potential factors that may have
ment and prophylaxis for coronavirus disease 2019 (Covid-19)contributed to this decrease, and one possible explanation is a
though studies have not supported its efficacy for this disease. significant decrease in the number of hospital visits, conse-
We report the case of an intentional overdose of hydroxychloro- quently leading to comparatively decreased rates of prescription
quine and diphenhydramine with serial hydroxychloroquine lev- filling. The second and perhaps more critical discovery from this
els and association with widened QRS and QTc on serial EC@roject is that even during a pandemic with significantly
This is likely due to the synergistic sodium channel blockade of decreased hospital visits, the rate of intentional pharmaceutical
diphenhydramine and hydroxychloroquine. The increased QRSdrug poisonings among children and teenagers continued to
and QTc duration was associated with elevated hydroxychloro-increase rapidly. This highly concerning pattern needs to be
quine levels. addressed by future studies, which can hopefully help bring
Conclusion: Caution should be used when prescribing hydroxy- about impactful changes in healthcare management, legislation,
chloroquine given risk of cardiac toxicity in overdose and use and public health measures to end this crisis.

with other drugs that have sodium channel blockade effects.

srhwtkns@gmail.com
drjefrim@gmail.com

Zain Hussaifl, Abbas Zaidt, Suma Ganji and Sarah
Watking®

Abbas Zaid?, Zain HussaifA and Sarah Watkin? @Texas Tech University Health Sciences Center EWWRsso;

3Texas Tech University Health Sciences Center EWWResto; Texas Regional Poison Center
Texas Regional Poison Center o ) o

Background: Predictive modeling utilizing the World Bank Open
Background: SARS-COV-2 wreaked havoc on the world in 2020Pata and International Labour Organization press releases dem-
causing significant death, widespread illness, loss of employmen'[,bns'tr"jlteci a foreset_eable increase in suicides ranging from 2135 to
forced social isolation, and heightened stress and anxiety among 22 /0 Per year during the COVID pandemicAccording to WHO,
people of all walks of life. There has been much speculation €ach confirmed suicide in any given population is associated
regarding the indirect consequences of the lockdown, such as with more than 20 suicide attempts' Recent systematic reviews
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regarding the association between suicide rates and international otherwise health patients. We report two pediatric cases of mas-
respiratory outbreaks, such as COVID-19, have resulted in reconmsive metformin overdoses that developed severe lactic acidosis
mendations to increase international mental health awareneds. and improved with intermittent hemodialysis (IHD): one resulted
Exposure to ocular toxicants can lead to decreases in visual acuin a multiorgan system failure and death.

ity & irreversible blindness, which has been linked to a non-sig- Case series:Case 1: A 16-year-old male with a history of schizo-
nificant increase in risk of suicidd.Our study evaluates cases of phrenia presented to a community hospital following a suicidal
attempted suicide with concomitant ocular exposure during the ingestion of approximately 20g of metformin and a bottle of
pandemic using information reported to the National Poison vodka. On presentation, the patient was obtunded and devel-
Data System (NPDS) by a statewide poison center network. oped a PEA cardiac arrest. Post-ROSC labs showed pH 6.8, lactate
Methods: This retrospective cohort analysis of data reported to 19 mmol/L, ethanol 71 mg/dL, and creatinine 2.2mg/dL. A bicar-
the National Poison Data System allowed for comparison of casesonate infusion was started, and the patient was transferred to a
of attempted suicide with concomitant ocular toxicant exposure regional pediatric hospital for dialysis. On presentation to the
during the United States COVID pandemic as compared to thepediatric hospital vitals were heart rate 123 bpm and blood pres-
prior 5 years by utilizing de-identified human ocular exposure sure 98/43 mmHg on norepinephrine, epinephrine, and vasopres-
calls to the poison center network in a single state. Included sin. Repeat labs were pH 6.71, Lactate 28 mmol/L, INR 1.69,
dates during the pandemic ranged from January 1, 2020 to Metformin 470 mcg/ml. Intermittent HD was started and pH
December 31, 2020. Comparative cases ranged from January iImproved to 7.0. After 4hours of IHD the patient was transi-
2015 to December 31, 2019, a 5-year time frame. tioned to continuous renal replacement therapy (CRRT). Blood
Results: A total of 41 patients met inclusion criteria during the pressure worsened despite increasing vasopressor support and
COVID pandemic within our state, in contrast to a total of 25 the patient sustained a PEA arrest. The patient was placed on 4
cases in the preceding 5-year time window between 2015 and vessel ECMO. Subsequent lactate was 29.5mmol/L and pH 6.3-
2019. There were a total of 3 cases in 2015, 8 cases in 2016, 8.5. The patient developed DIC, multiorgan failure, and subse-
cases in 2017, 4 cases in 2018, and 6 cases in 2019. This reprgdently expired.

sents a 64% increase in number of cases during COVID as contzase 2: A 16-year-old male with a history of depression pre-
pared to the entirety of the prior 5 years. Demographics during sented to a community hospital following a suicidal ingestion of
the pandemic were stratified by those aged 6-12 years #43), two handfuls of 1000 mg metformin tablets. He presented with
13-19 years (W215), 20-29 years (M:6), 30-39 years (B5), 40- abdominal pain and myalgias but subsequently became somno-
49 years (N44), and 50-59 years (M:7). This represents an lent. Initial lactate was 4.2mmol/L and increased to 17 mmol/L
increase in cases in teenagers and adults aged 20-29 years bprior to transfer to a regional pediatric hospital. On presentation
66% and 100%, respectively. Most common substances listed aso the pediatric hospital initial labs were pH 6.86, Lactate
the culprit for ocular exposure during COVID are ethanol (bever-19.7 mmol/L, WBC 42.6 TH/uL, potassium 5.8 mmol/L, bicarbonate
age) (Nv24), bleaching agents (N23), lacrimators (capsicum) <5mmol/L, creatinine 2.12mg/dL. Within an hour lactate wors-
(N¥43), and gasoline (W22), amongst others. In both cohorts, ened to 26.6 mmol/L. The patient was started on IHD for 6 hours
ocular irritation/pain, red eye/conjunctivitis, and drowsiness/leth- with improved lactic acidosis. He was transitioned to CRRT for
argy were listed as the top 3 clinical symptoms reported to the two days with clearance of the lactic acidosis after one day. The
NPDS during case evaluation. patient has since fully recovered. Serial metformin levels are
Conclusions: The COVID pandemic in 2020 coincided with dras-pending.

tically increased frequency of attempted suicide with concomi- Discussion: Metformin is generally considered a safe medication
tant ocular exposure as compared to the prior 5 years. Ageeven in mild overdose; however, in massive overdose it can
groups with increased susceptibility were teenagers as well ascause a severe lactic acidosis with hemodynamic instability and
young adults between the ages of 20-29 years. Ethanol, bleach-multiorgan system failure. The first patient initially improved with
ing agents, lacrimators (capsicum), and gasoline were the topIHD but subsequently decompensated after transition to CRRT
culprits of ocular exposure during reported cases of attempted likely secondary to decreased metformin clearance and worsen-
suicide. Accidental eye injury associated with unsuccessful suicidéng acidosis. The second patient, treated at the same tertiary
attempt could lead to lasting morbidity, further decreasing qual- pediatric hospital, likely benefited from a longer IHD and plan for
ity of life for depressed individuals and increasing risk of future additional IDH if he decompensated on CRRT.

suicide attempts. Thankfully, ocular symptoms were generally Conclusion: Acute, large metformin ingestions can lead to a
mild in this cohort. 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.

srhwtkns@gmail.com

gwink3@gmail.com

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

University of California San Diego, Department of Emergency  university of Utah College of Pharmacy
Medicine, Division of Medical Toxicology

] ) o o o Background: Toxic alcohols such as ethylene glycol and metha-
Background: Metformin, a biguanide, is a first-line medication to nol can cause profound metabolic acidosis, permanent end
treat type 2 diabetes mellitus. An uncommon but serious adverse organ injury, and death. Definitive toxic alcohol testing is unavail-
effect of therapeutic administration is lactic acidosis due to bio- able in many areas and makes clinical decision making difficult
accumulation, typically in the setting of renal insufficiency. Acute or leads to unnecessary hospitalization in treatment. For instance,
overdose has rarely been reported to cause a lactic acidosis intoxic 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 Case report: A 57 year old male presented to the emergency
toxic alcohol results early enough to prevent unnecessary department unresponsive, tachycardic and hypotensive (initial
treatment. blood pressure 65/38 mmHg) after being found with empty bot-
Methods: Records from a poison center serving a single statetles of quetiapine and lamotrigine. Prehospital naloxone was
were used from December 2016 to December 2019. Toxicalladministered due to the presence of miosis, without improve-
records were identified by searching for cases that received thement. The patient required endotracheal intubation for profound
antidote fomepizole. The hospital system, time of day, reason forcoma. Laboratory analysis revealed lamotrigine serum concentra-
exposure, suspected toxic alcohol, age, gender, and the proximitytion in the toxic range at 17.8ug/mL (2.5-15ug/mL). Additional
of the healthcare facility to a testing facility were hypothesized laboratory findings included elevated serum lactate of 6.2mmol/L
to be possible factors contributing to delays in obtaining toxic (0-2mmol/L), subtherapeutic lithium concentration of 0.3mmol/L
alcohol results. Timestamped notes entered by specialists in poi-(0.6-1.2mmol/L), and a nontoxic salicylate concentration of
son information in cases of suspected toxic alcohol exposures3.4mg/dL & 30mg/dL) . Acetaminophen, ethanol, methanol and
were reviewed to determine the timeline regarding toxic alcohol ethylene glycol were not detected. Qualitative toxicology screen
test ordering, results, and fomepizole administration. Outcomes was positive for cannabinoids, and negative for amphetamines,
considered included 1) whether or not results were available in benzodiazepines, barbiturates, cocaine, opiates, and phencyclid-
time to inform need for a 2" dose of fomepizole (e.g. within ine. Despite fluid resuscitation with 5 liters of crystalloid, and
12 hours of initial dose) and 2) length of time from lab ordering maximal infusions of epinephrine, norepinephrine, phenylephrine
to when results were obtained (outcomes were analyzed via chi- and vasopressin, profound hypotension persisted. Bedside echo-
square and single factor ANOVA; respectively). cardiogram revealed hyperdynamic cardiac activity, normal right
Results: Of the 125 cases identified, 96 cases were included inventricular size, a distended inferior vena cava with minimal
the analysis. Cases with incomplete data regarding outcomes orrespiratory variation, and no pericardial effusion. The patient was
factors measured were excluded from analysi®¥29) In 15 of given 125 units of regular insulin with dextrose supplementation,
the 96 cases analyzed, results were not yet available 12hourss well as a total of 350 mL of 20% intralipid as rescue therapy.
after the initial fomepizole dose. Median age was 36 years old Neither intervention resulted in any hemodynamic improvement.
(range 1-82). Ethylene glycol and methanol comprised the major-An infusion of Angiotensin 1l (20ng/kg/min) was instituted.
ity of the suspected toxic alcohols for which testing was ordered Within 15 minutes, blood pressure improved from 80/44 mmHg
(n%.66) Suspected suicide was the primary reason for exposureto 106/49 mmHg, and at 30 minutes the blood pressure was 131/
(n¥261) Mean, median, and range for driving time from refer- 54 mmHg. Within six hours, both epinephrine and phenylephrine
ence lab were 50.7 minutes, 33minutes, and 6 to 296 minutes,were discontinued. Angiotensin Il and vasopressin were weaned
respectively. Only proximity to testing by Chi-squared was and discontinued over the next 7 hours, followed by norepineph-
significant. rine. The patient recovered fully from his overdose, and was dis-
Conclusion: All factors measured failed to demonstrate statistic- charged 8 days after admission with no deficits. He confirmed
ally significant results. However, proximity to a testing facility ingestion of lamotrigine and quetiapine with suicidal intent; and
(p¥20.058)approached statistical significance. These results indi-denied any other ingestions.

cate that delays in testing are likely multifactorial and case spe- Discussion: Angiotensin Il (Giaprez8* La Jolla Pharmaceuticals,
cific. This study was limited by the ability to include cases, San Diego, CA) is a synthetic vasoconstrictor peptide identical to
typically initiating in rural areas, where fomepizole was not avail- human hormone angiotensin Il. This pharmaceutical was
able or test ordering was never attempted, despite presentations approved by the FDA in 2017 for treatment of hypotension
of suspected toxic alcohol ingestion. Additionally, reliance on resulting from septic shock. Angiotensin Il directly stimulates G-
time-stamped case notes from poison center staff introduced protein-coupled angiotensin type-1 receptors in the peripheral
subjectivity to the measured outcomes. Limited availability of vasculature, resulting in contraction of vascular smooth muscle
toxic alcohol testing continues to complicate management of cells via myosin phosphorylation. The net result is an increase in

suspected toxic alcohol exposures. systemic blood pressure that is independent of any adrenergic or
vasopressin receptor activity. Case reports of response in the set-
westin.huntbach@pharm.utah.edu 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 |l may represent a therapeutic option for refractory
hypotension in the setting of drug overdose is warranted.

acarlsonmd@comcast.net

Andrea Carlsof and Lauren Stamboli@

@Advocate Christ Medical Center, Advocate Clsldtespital;
PAdvocate Christ Medical Center

Background: Published experience of synthetic Angiotensin Il d .
use in patients with vasoplegic shock due to overdose is limited L€ah Patull, Matt StantorP 9, Vineet Veitld, Susan

to a few case reports of toxicity involving ACE inhibitors, cloza- Spauldingd and David Gumminf
pine, and tricyclic antidepressants. We report a case of lamotri-ayadical College of Wisconsin Department of Emergency

gine and quetiapine overdose complicated by refractory pedicinePFroedtert and the Medical College of Wisconsin;
vasoplegic shock that improved following the addition of a syn- c\jedical College of Wisconsin School of Pharfiveisgonsin

thetic Angiotensin Il infusion. Poison CentefMedical College of Wisconsin, Department of
Medicine, Division of Nephrolofedical College of Wisconsin,
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Department of Emergency Medicine, Division of Medical

Toxicology 3 ACh USC Medical CentBDepartment of Pathology, Keck

School of Medicine, University of Southern California

Background: Severe baclofen overdose results in neurologic and . . . :
respiraory depression, coma, and death. Baclofen may alsqi dTIEL ESPNEREE PSR SIIa T 8
mimic brain death due to loss of brain stem reflexes. The utility inhibits neuronal reuptake of éeroton?/n and norrc)e inephrine
of intermittent hemodialysis (iHD) in baclofen overdose has been P pinep X

proposed, but no definitive guidance is available. We present aVenlafaxine in overdose is known to cause seizure, serotonin tox-
) . . ) icity, sympathomimetic cardiovascular effects, and prolongation
case of intentional use of iHD to decrease baclofen concentra-'“'Y: SYMP ! P 9

tions in overdose of QRS and QT intervals. Hypotension and acute cardiomyopathy
Case report: A 5§-year-old female had a witnessed overdose of with dredut_:ed ejeé:tlon _fractlon (F]sz are relp? rt(_ad n sei_ve_rel()j/ p0|sd-
X i . oned patients. Experience with desvenlafaxine is limited, an
ﬁ]natglr;/knlolv'van e’tar‘nlvtl)uréthgf br;icg%éyzdﬂfe:ggngsglogﬁg s\}agpgrrgs‘;htlargely extrapolated from venlafaxine. We report a case of status
into an ED while undergoing assisted ventilation. Upon arrival to eplleptlc_us, hy_pr?tensmln, hQT prolonga(’;lon, and cardlo(rjnyopar’ghy
the ED, she was noted to have GCS 3 with agonal respirations!n ii dpaélentlwn a pobyp a;rr:jacy anltlf epressalr;lt overlose ¢ .ar:
and fixed, dilated pupils. Seizure-like activity was noted with "Cuded a large number of desvenlafaxine tablets, along wit

intermittent vomiting, and she was endotracheally intubated. fluoxetine, trazodone, and diazepam, with confirmatory serum

S concentrations.
Decontamination was not performed. An EKG revealed normal

g . - Case report: A 28-year-old female with a history of depression,
sinus rhythm with a RBBB and QRS of 158ms. Initial trealtment%mxiety, post-traumatic stress disorder, and daily cannabis use
included lorazepam, magnesium, levetiracetam, and propofol. A

sodium bicarbonate bolus was given, and an infusion was started presented to th? Emlerg7e6ncyb|Deparftr3ent b3|/ fambul@;elg(f)ter
for continued prolonged QRSD. A CT of the head revealed no!ngestlng_dapproxmate)I/ ta hetsli) esvenda axine dv | mg
abnormalities. She was transferred to a tertiary care center ICU. In a suicide attempt, along with unknown and reportedly lesser

On hospital dav two. MRI of the brain was performed which was amounts of fluoxetine, trazodone, and diazepam. On arrival she
unremaFr)kabIe 1)‘/or aéute pathology Levetira?cetam was changedwas obtunded with a flaccid neuromuscular exam. Initial vital

. . . . signs were heart rate 94/min, respiratory rate 12/min, blood pres-
to fosphenytoin. Continuous EEG was initiated which revealed :
burst-suppression and generalized periodic epileptiform dis- sure 99/62mmHg, temperature 36.2C, and oxygen saturation

. : o . .98% on room air. ECG showed normal sinus rhythm with QRS
charges. On hospital day 3, she had anisocoria with a fixed pupil 4
on the iht and smal,slugishy resctve pup on e et nega- S0 21 OT¢ 22T Lt od pesae deeles and e
Ev?d doIIs—eé/e reflzfex, ;nﬂ areﬂ(fema. Neurology recommeindedure followed by status epilepticus lasting 20 minutes. She was
olding sedation for 24hours for more accurate neurologic . . o _
exam. On hospital day 4, pupil exam remained unchanged, amdlntubated and started on vasopressors for worsening hypoten

i [timately requiring three pressors. Echocardiogram on hos-
she had no cough, corneal, or gag reflexes. MRI was re eated' o Y y 1eq 9 pre caraiogre
without any char?ge. on hospitalgdgy 5 she was noted to phave pital day (HD) 1 showed severe diffuse hypokinesis with an EF of

; : . 8%. A Swan-Ganz catheter demonstrated findings consistent
intact corneal reflexes and sluggish pupils, and EEG appeared". - :
“less suppressed,but with continued epileptiform discharges. with both left ventricular (LV) failure (elevated pulmonary artery

Nephrology was consulted and performed intermittent hemodi- wedge pressure) and vasodilation (low systemic vascular resist-

alysis (iHD) for four hours on hospital day 6. Pre- and pOS,[_"_”:){:mce). Pressor requirements declined and LV function slowly

serum concentrations were 85ng/mL and 43 ng/mL, respectively improved, with EF of 35% on HD2 and 50-55% on HD 4. QT pro-

i : ! . 1-longation resolved on HD 4; QRS remained 100 msec on all
(reference 100-400 ng/mL) quantified via LC/MS/MS. Another iH CgGs Her hospital course W;?s complicated by aspiration pneu-
session was performed on hospital day 8. Her mental status andmonia. and she was discharaed to home on HD 13. Serum des-
exam continued to improve until she was ultimately extubated ! 9 )

. . g -~ venlafaxine concentration returned at 7600 ng/mL, with serum
on hospital day 10. She remained hospitalized due to ongoing . . '
PT/OT needs and required long-term care. fluoxetine and tramadol concentrations both> 1,000 ng/mL on

Discussion: Although the management of baclofen toxicity is pri- an antidepressant panel.

marily supportive, the use of iHD for reducing baclofen concen- E\Lséigzzgnéhggtlﬁ i? ?ss tr)c()e egs ergggr:gt eﬁgggttc?x?;\t/e?gﬁxi'tge Ell?
trations has been reported with favorable outcomes in those ' g prop Y P

patients with renal insufficiency. Our patient had normal renal gg:dicc())trg)zgiltj;d d\éecrsggéhnel_'vvfeunrl]i];?gr']nea:qsd as:::;ggggicw :Eo?:iugﬁ
function when iHD commenced and improvement in her neuro- ' A . : LSl
logic function following the first iHD session. Interestingly, her large overdoses, sometimes in the absence of significant conduc-

) . tion delay. In this case of a polypharmacy overdose that included
mental status was depressed, while serum concentrations were X ) .
below the reference range before iHD. a large amount of desvenlafaxine, hypotension and status epilep-

Conclusion: In the case of severe baclofen overdose mimicking ticus preceded LV failure with markedly depressed EF, consistent

brain death, iHD decreased serum baclofen concentrations with with acute drug-induced cardiomyopathy. She was never tachy-
improvement in neurologic function. Hemodialysis may be con- cardic and her QRS remained consistently below 100, indicating

sidered to shorten the duration of coma. Further study is needed cardiotoxicity in the absence of conduction abnormalities.

to determine utility of iHD for baclofen overdose in patients with Fluoxetine and trazodone likely contributed to her clinical pic-
normal renal function. ture, especially vasodilation, however neither drug is strongly

associated with seizure or cardiotoxicity.

Conclusions: In this case of a mixed antidepressant overdose
mastanton@mcw.edu with confirmatory blood levels, desvenlafaxine is associated with
acute cardiotoxicity and LV failure in the absence of tachycardia
or conduction abnormalities.

fionagarlich@gmail.com

Katie HawR, Shohei Ikom&, Allison Chamblis% and
Fiona Garlich Hornét
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Background: While most of the protests in 2020 were peaceful,

some demonstrations escalated into riots. For crowd control, law jas0n Chu, Bill Zhang and Devjani Das
enforcement used aerosolized lacrimators such as capsaicin an
tear gas which is made of chloroacetophenone or ortho-chloro-
benzylidene malononitrile. These chemical agents intensely irri- ) . i

tate the skin and mucous membranes, which temporar”y BaCkgrOUnd: _Ca|C|um channel bloc.:ker (CCB) ingestions can be
incapacitate the individual. The purpose of this report is to deter- very challenging to manage but dihydropyridine overdoses are
mine the number of lacrimator-related human exposures that relatively benign compared to the other CCB classes. Angiotensin
occurred during the time of peak protests in 2020 and to receptor blocker (ARB) overdoses alone rarely result in hypoten-
describe their clinical effects. sion. However, a combination of the two medications in over-
Method: We reviewed all human exposures to lacrimators in a dose can result in severe hypotension. .

single Poison Center. Inclusion criteria were human cases withCase report: A 63 year old man presented to the ED with head-
the National Poison Data System (NPDS) generic code consisteriche and dizziness 3hours after ingesting 20-30 pills each of
with lacrimators between May 1, 2020 and September 30, 2020.2amlodipine 10mg and losartan 100mg. His blood pressure (BP)
Only the “related’ clinical effects were included*unknown” and and heart rate (HR) were normal on arrival, but his BP deterio-
“not related” were excluded. Charts were deemed‘protest- rated to 51/30. He was given activated charcoal, 2 liters of lac-
related’ if the chart text supported exposure at a protest. tated ringers, glucagon, and calcium gluconate. He was started
Results: There were 91 cases of human exposure to lacrimatorson @ norepinephrine infusion, and high dose insulin bolus (1
in the 5-month study period and 18 (19.8%) were protest-related. Unit’kg) and infusion (1 unit/kg/hr) with transient improvement
Four cases were excluded (3not related” clinical effects, 1 Of his hemodynamics. Although his mentation remained normal,
“unknown if re|ated’)’ |eaving 14 cases of protest-re|ated expo- his BP decreased to the 6§/40s. Noreplnephrlne was increased

sures. Of the 14 patients, 9 (64%) experienced clinical effect§0 40 mcg/min and insulin up to 10 units/kg/hr. Additional medi-
from tear gas; 5 (36%) from capsaicin. cations agded includeq: dopamine 20 mcg/kg/min, epinephrine
Of the 9 people exposed to tear gas, their clinical effects 30 mcg/min, vasopressin 2.4 units/hr, methylene blue 1mg/kg
included dermal erythema/flushed (5/9), ocular irritation (5/9), bolus, angiotensin Il 80ng/kg/min. His lactate increased from
throat irritation (4/9), dyspnea (4/9), dermal irritation/pain (3/9), 4 mmol/L initially to 9 mmol/L after 10hours. He developed oli-
cough choke (3/9), hives/welts (2/9), pruritus (2/9), rash (2/9),9uric acute kidney injury and was started on continuous renal
confusion (2/9), headache (2/9), blurred vision (2/9), dermalreplacement therapy. The next day, echocardiography showed
edema (1/9), dermal other-flaky (1/9), dizzinessivertigo (1/9),newly reduced left ventricular ejection fraction (EF 30%). Given
neurological other-foggy thought processes (1/9), lacrimation (1/ the persistent shock with multiple end organ injuries, he was
9), and red eye/conjunctivitis (1/9). intubated and cannulated for venoarterial extracorporeal mem-
Of the 5 individuals exposed to capsaicin, their clinical effectsbrane oxygenation (VA ECMO) and an intra-aortic balloon pump
were dermal irritation/pain (3/5), dermal erythema/flushed (1/5) (IABP). His EF improved to 55-60% on hospital day (HD) 5, and
and ocular irritation/pain (1/5). he taken off ECMO on HD 8. The vasopressors and IABP were dis-
Discussion: The clinical effects manifested were consistent with continued on HD 12, and he was eventually discharged to a
lacrimator exposures. Evidence from this limited review showsrehabilitation facility. _ _

that tear gas causes more clinical effects than capsaicin. A moreDiscussion: Amlodipine has predominantly vasodilatory effects
extensive history would provide deeper insight and analysis. Forthrough its CCB activity and nitric oxide production. ARB binding
future analyses of lacrimator exposures, it may be helpful to to AT1 receptors inhibits vasoconstriction and endogenous sym-
assess whether the individuals have a history of asthma or anyPathetic activity as well as blunting exogenous vasopressors.
other respiratory problems and sensitivity or allergy to the chem- Conclusion: The combination of dihydropyridine and ARB inges-
icals involved. We need to find out if they wore eyeglasses ortions may result in severe hypotension resistant to multiple med-
any eye-protective gear during the protest. Since the demonstra- ical  therapies including vasopressors, ~methylene  blue,
tions occurred during the COVID-19 pandemic season, did theangiotensin Il, and high dose insulin therapy. ECMO should be
participants wear masks? Did wearing masks impact the percent-considered early in treatment.

age of the respiratory-related clinical effects? Could the rate have

bee_ndgigher if the protests occurred during a non-pandemic  jasonchu99@gmail.com

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.

%olumbia University Medical Center

pizarroo@ohsu.edu
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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