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293. Effectiveness of endoscopic
application of human collagen type 1
in the treatment of esophageal
chemical burns

Anastasia Yu Simonova, Ivan N. Ponomarev,
Aleksei V. Makarov, Yury S. Teterin, Natalia V.
Borovkova, Andrei V. Mironov, Maria V. Belova,
Mikhail M. Potskhveriya, Yuri N. Ostapenko and
Kapitalina K. Ilyashenko
Toxicological Department, N.V. Sklifosovsky Research Institute of
Emergency Medicine, Moscow, Russian Federation

Objective: Evaluation of the effectiveness of endoscopic therapy
of human collagen type 1 gel (HCG) in the complex treatment of
esophageal chemical burns of patients with poisoning with cor-
rosive substances.
Methods: After institutional review board (IRB) approval and
written consent, a prospective, open-label, randomized clinical
trial was conducted in the Toxicological Department, N. V.
Sklifosovsky Research Institute for Emergency Medicine in 2017-
2019. Patients with 3rd degree esophageal chemical burns were
randomized 1:1 to the study group (administration of 12.5mL of
0.7% HCG solution) and the comparison group (standard care).
The groups were comparable in age, gender, and severity of the
lesion. The HCG solution was injected through the endoscope
channel. HCG application was started in 5 patients on days 1-4
and in 26 patients on days 6-11, and then repeated every 2-3
days. The number of applications was determined individually
depending on the rate of epithelialization. Data were expressed
as median [interquartile range] or number (percentages). The
Mann-Whitney test was used. The threshold for statistical signifi-
cance was set at p< 0.05.
Results: Overall, 61 patients were included. There were no local
irritating or allergic reactions to ulcerative defects after HCG
endoscopic application. Epithelialization began on the 6th [5, 8]
day after the start of application versus the 7th [5, 10] (p < 0.05)
day in the comparison group. Complete epithelialization occured
on the 12th [10, 14] day (p < 0.05) in the treatment group, and
on day 14 [10, 16] in the comparison group. Time spent in inten-
sive care was 5.0 [3, 7] versus 6.0 [3, 10] days, and the total hos-
pitalization period was 17.0 [13, 23] versus 21.0 [13, 30.5] days,
respectively. With early HCG therapy complete epithelialization
was observed after 10 [7, 12] days, the total period of hospitaliza-
tion was 11 [6, 18] days (P < 0.05). With late collagen applica-
tion, the epithelialization period did not change, but the period
of inpatient treatment was 1.6 times higher (18 [15.0, 23.5] days).

Conclusion: The application of HCG in the complex treatment
of 3rd degree esophageal chemical burns can reduce the time
to complete epithelialization, the duration of treatment in
intensive care, as well as the length of hospital stay. Early use
of HCG leads to a 1.6-fold reduction in inpatient treat-
ment time.

294. Characteristics and clinical
features of patients attending UK
emergency departments with
analytically-confirmed exposure to the
synthetic cannabinoid MDMB-4en
PINACA

Simon H. L. Thomasa, Andy Ketchinb, Shabanna Issac,
Simon L. Hilld, Jamie Coopere, Graham Johnsonf,
Kayode Adeboyeg, Michael Eddlestonh and
Simon Hudsoni
aTranslational and Clinical Research Institute, Newcastle University,
Newcastle, United Kingdom; bRoyal Devon and Exeter NHS
Foundation Trust, Exeter, United Kingdom; cRoyal London
Hospital, London, United Kingdom; dNewcastle Hospitals NHS
Foundation Trust, Newcastle, United Kingdom; eAberdeen Royal
Infirmary, Aberdeen, United Kingdom; fUniversity Hospitals of
Derby and Burton NHS Foundation Trust, Derby, United Kingdom;
gUniversity Hospital of North Tees, Stockton-on Tees, United
Kingdom; hRoyal Infirmary of Edinburgh, Edinburgh, United
Kingdom; iSport and Specialised Analytical Services, LGC,
Fordham, United Kingdom

Objective: MDMB-4en PINACA (MDMB-PINACA N1-pentyl-4-en
isomer) is a potent indazole synthetic cannabinoid receptor
agonist (SCRA) first identified in Europe in 2017. Although previ-
ously detected in drug seizures and post-mortem blood samples,
there is limited information available on epidemiology or clinical
features associated with toxicity. Here we describe the character-
istics and clinical features of 17 patients presenting to UK emer-
gency departments with analytically-confirmed MDMB-4en
PINACA exposure.
Methods: Patients (�16 years) presenting to participating hospi-
tals with toxicity after suspected drug misuse have been included
in the Identification Of Novel psychoActive substances (IONA)
study after informed consent (or agreement of a relative/repre-
sentative if lacking capacity) since March 2015. Demographic and
clinical features are recorded using a structured data collection
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sheet. Blood and/or urine samples are analysed using liquid chro-
matography-tandem mass spectrometry.
Results: MDMB-4en PINACA was detected in at least one sample
from 17 (12%) of the 141 patients included in the IONA study in
the year October 2019 to September 2020, including 11 recruited
between July and September 2020, having not been detected in
any samples from 727 patients recruited prior to this. The 17
patients had an age range of 19-60 years (median 34) and 14
were male; a high proportion presented in south west (8/11
IONA recruits) and north east England (2/4) and less commonly
in London (3/54), Scotland (3/33) and the east of England (1/4).
Common clinical features included Glasgow Coma Score
(GCS)< 9 (n¼ 8), pH <7.35 (n¼ 6), pCO2 > 6.5 kPa (n¼ 6), confu-
sion (n¼ 5), tachycardia >110/min (n¼ 5), agitation (n¼ 4), seiz-
ures (n¼ 4) and creatinine >150 mmol/L (n¼ 3). Three patients
were intubated and ventilated. Eight patients reported use of
“spice” or “mamba” but co-use of other drugs was also com-
monly reported and at least one additional substance (or a
metabolite) was detected in all 17 patients, most commonly
diazepam (12), methadone (12), heroin (10), cocaine (8), pregaba-
lin (8), tetrahydrocannabinol (7) and other SCRA (7).
Conclusion: MDMB-4en PINACA has increasingly contributed to
UK emergency presentations involving drug misuse over the last
year, having not previously been detected in this study. The clin-
ical features described here have been reported after use of
other SCRA, but all patients co-used other substances and these
are likely to have made an important contribution.

295. Changing patterns of synthetic
cannabinoid receptor agonists
encountered in UK Emergency
Departments

Simon H. L. Thomasa, Dan Vidlera, Jane Officerb,
Gareth Hardyc, Michael Eddlestond, Paul I. Dargane,
Jamie Cooperf, Mark Hadeng, Simon L. Hillh,
Liza Keatingi, Shabanna Issaj, Andy Ketchink,
Rebecca Macfarlanel and Simon Hudsonm
aTranslational and Clinical Research Institute, Newcastle University,
Newcastle, United Kingdom; bScottish Police Authority Forensic
Services, Edinburgh, United Kingdom; cEmergency Department,
Blackpool Teaching Hospitals NHS Foundation Trust, Blackpool,
United Kingdom; dEmergency Department, Royal Infirmary of
Edinburgh, Edinburgh, United Kingdom; eGuy’s & St Thomas’ NHS
Foundation Trust, London, United Kingdom; fEmergency

Department, Aberdeen Royal Infirmary, Aberdeen, United
Kingdom; gEmergency Department, St George’s University
Hospitals NHS Foundation Trust, London, United Kingdom;
hEmergency Department, Newcastle Hospitals NHS Foundation
Trust, Newcastle, United Kingdom; iEmergency Department, Royal
Berkshire NHS Foundation Trust, Reading, United Kingdom;
jEmergency Department, Barts and the London NHS Foundation
Trust, London, United Kingdom; kEmergency Department, Royal
Devon and Exeter NHS Foundation Trust, Exeter, United Kingdom;
lEmergency Department, Epsom and St Helier NHS Trust, Epsom,
United Kingdom; mSport and Specialised Analytical Services, LGC,
Fordham, United Kingdom

Objective: Synthetic cannabinoid receptor agonists (SCRA) are
commonly encountered new psychoactive substances that are
often synthesised in China. Here we report the SCRA commonly
detected in patients attending UK emergency departments since
2015 and relate these to changes in legal controls in the UK and
China (Table 1).
Methods: Patients (�16 years) presenting to participating hospi-
tals with toxicity after suspected drug misuse have been included
in the Identification Of Novel psychoActive substances (IONA)
study after informed consent (or agreement of a relative/repre-
sentative if lacking capacity) since its launch in March 2015.
Demographic and clinical features are recorded and blood and/
or urine samples analysed using liquid chromatography-tandem
mass spectrometry.
Results: By October 2020 analytical data were available for 866
IONA participants; at least one SCRA was identified in samples
from 229 (26%) of these (median age 33 years, range 16-70, 81%
males). Commonly identified SCRA (Table 1) have been controlled
in the UK since 2016 and the proportion of participants with a
SCRA identified declined between 2016 (46%) and 2019 (12%),
increasing again slightly in 2020 (19%). MDMB-CHMICA and 5F-
AKB 48 (controlled in China in 2015), were most common in
2015-16, while 5F-MDMB-PINACA and AMB-FUBINACA (controlled
in China in 2018) were common between 2016 and 2018. The
SCRA most commonly identified since 2019, MDMB-4en PINACA,
5F-MDMB-PICA and 4F-MDMB BINACA, have been controlled in
the UK since 2016 but remain uncontrolled in China.
Conclusion: Legal controls enacted in the UK (2016) and China
(2015, 2018) have influenced the SCRA encountered in patients
attending UK emergency departments. The SCRA detected most
often since 2019 are illegal in the UK but remain uncontrolled in
China. These findings illustrate the relevance of Chinese legisla-
tion to the SCRA encountered in the UK and emphasise the
importance of international approaches to drug control
measures.

Table 1. Frequency of detection of common SCRA (detected in 10 or more patients) in the IONA study.

Date of control (China) 2015 2016� 2017 2018 2019 2020��
Patients recruited 56 171 213 157 156 113

Any SCRA n/a 24 (43%) 78 (46%) 54 (25%) 33(21%) 18 (12%) 22 (19%)
MDMB-CHMICA October 2015 16 (29%) 21 (12%) 13 (6.1%) 9 (5.7%) 1 (0.6%) –
5F-PB 22 October 2015 3 (5.4%) 21 (12%) 1 (0.5) – – –
5F-AKB 48 October 2015 4 (7%) 6 (4%)
5F-AMB October 2015 – – 3 (1.4%) 6 (3.8%) 1 (0.6%)
5F-MDMB PINACA August 2018 – 43 (25%) 31 (15%) 17 (11%) 2 (0.9%) 1 (1.2%)
AMB-FUBINACA August 2018 3 (5.4%) 21 (12%) 34 (16%) 5 (3.2%) 3 (1.9) –
FUB-NPB 22 Not controlled 1 (1.8%) 22 (13%) 3 (1.4%) 1 (0.6%) – –
MDMB-4en PINACA Not controlled – – – – 1 (0.6%) 16 (14%)
5F-MDMB-PICA Not controlled – – – 1 (0.6%) 9 (5.8%) 4 (3.5%)
4F-MDMB BINACA Not controlled – – – – 4 (2.6%) 6 (5.3%)

�Supply (and possession in prisons) has been illegal in the UK for all SCRA since May 2016 via the Psychoactive Substances Act. Since December 2016 all SCRA
listed in the table have also been controlled as Class B compounds via the Misuse of Drugs Act.��To 22 October 2020
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296. Patterns of teenage heroin
exposures reported to the US Poison
Centers

Saumitra Rege, Heather Borek, Avery Michienzi and
Christopher Holstege
Department of Emergency Medicine, University of Virginia,
Charlottesville, United States

Objective: Heroin use in the US has increased significantly with
over 15,000 deaths in the year 2018. We sought to characterize
heroin exposures among the teenage population reported to the
US National Poison Data System (NPDS).
Methods: The NPDS was queried for all teenage exposures (13-
19 years) to heroin reported to the US Poison Centers (PCs)
between 2008 and 2018. Cases that resulted in fatalities or major
medical outcomes were classified as serious adverse events
(SAEs). We descriptively assessed the demographic and clinical
characteristics. Trends were analyzed using Poisson regression.
Independent predictors of SAEs were studied using multivariable
logistic regression with adjusted odds ratios (AOR) reported.
Results: There were 4,619 teenage heroin exposure calls made
to the PCs from 2008 to 2018, with the proportion of annual
exposures with SAEs increasing from 17.5% to 28.1% during the
study (total SAEs 768). Single substance exposures accounted for
57.8% of heroin exposures with SAEs. Of the patients reporting
heroin exposures with SAEs, 49.9% were admitted to a critical
care unit (CCU). The residence was the most common site of
exposure (76.1%), and 86.2% of these cases were en route to the
hospital via emergency medical services (EMS) when the PC was
notified. Among the SAE exposures, 62% were male, with inten-
tional abuse (82.1%) and suspected suicide (7.8%) commonly
observed exposure reasons. During the study period, the propor-
tion of heroin abuse exposure cases (63.1% to 70.2%) and sus-
pected suicides (14.8% to 15.1%) both increased. The most
frequently co-occurring substance was benzodiazepines (12.9%).
During the study period, the rate of heroin exposures with SAEs
increased from 28.5 to 53.8 (per 100,000 teenage exposures) (p
< 0.001). Males (Ref: females) (AOR: 1.18, 95% CI: 1.01 – 1.41)
were at a significantly higher risk of SAE. Other factors that
increased the odds of SAEs were multi-substance exposures (Ref:
single substance exposures) (AOR: 1.26, 95% CI: 1.01 – 1.57), par-
enteral routes of exposure (Ref: ingestion) (AOR: 2.43, 95% CI:
1.85 – 3.20), and intentional abuse (Ref: unintentional exposures)
(AOR: 1.60, 95% CI: 1.19 – 2.16).
Conclusion: There was a significant increase in reports of teen-
age heroin exposures with SAEs during the study which may be
a result of multiple factors including the cheaper cost of heroin
and the adulteration of heroin with fentanyl and analogs. Several
key characteristics, including reasons for exposure and the pres-
ence of multiple substances in exposure, significantly increased
the risk of SAE. Greater intervention and awareness initiatives are
needed considering the severity of such overdoses.

297. Fomepizole dosing during
continuous renal replacement
therapy, an observational study

Yvonne Laoa, Dag Jacobsenb, Kenneth McMartinc,
Brian Latimerc, Sten Frøyshovb, Trond Vartdald and
Knut Erik Hovdaa
aNorwegian National Unit for CBRNE Medicine, Oslo University
Hospital, Oslo, Norway; bDepartment of Acute Medicine, Oslo

University Hospital, Oslo, Norway; cDepartment of Pharmacology,
Toxicology and Neuroscience, Louisiana State University Health
Sciences Center, Shreveport, United States; dDepartment of
Cardiology, Oslo University Hospital, Oslo, Norway

Objective: Fomepizole inhibits the formation of toxic metabolites
in methanol and ethylene glycol poisoning. The old dosing regi-
men for fomepizole during dialysis recommends dosing every
4 hours, whereas new recommendations for dosing during con-
tinuous renal replacement therapy (CRRT) recommend this inter-
val be increased to every 8 hours. However, the latter is based on
a theoretical assumption that less fomepizole is removed during
CRRT compared to intermittent hemodialysis, and this has only
been demonstrated in one case report [1]. The main objective of
the current study was to evaluate whether the new regimen dur-
ing CRRT provides an adequate plasma concentration of fomepi-
zole (> 10 mmol/L) to inhibit formation of toxic metabolites. We
also wanted to study fomepizole kinetics during CRRT.
Methods: We conducted a prospective observational study in
patients treated with fomepizole and CRRT. Samples were col-
lected from arterial line, post-filter blood and dialysate up to
every hour during the observation period. Fomepizole was meas-
ured using high-pressure liquid chromatography with a reverse
phase column (sensitivity 5 mM; coefficient of variation 4.5% at
25 mM).
Results: Five patients with suspected or confirmed toxic alcohol
poisoning were included in this study. They all received continu-
ous venovenous hemodialysis and fomepizole. All plasma fomepi-
zole concentrations were above the minimum value of 10 mmol/L.
The median minimum plasma concentration (the lowest concen-
tration observed before new dosing) was 106 mmol/L, range 58-
168 mmol/L. Fomepizole was removed during CRRT treatment
with a median saturation coefficient of 0.8 (range 0.5-0.9) and
median dialysis clearance of 29mL/min (range 4-35mL/min).
Conclusion: This study shows that fomepizole is removed during
CRRT and that the new dosage recommendations for fomepizole
during CRRT maintains a plasma concentration above the min-
imum value of 10 mmol/L.

Reference

[1] McMartin K, Jacobsen D, Hovda KE. Antidotes for poisoning by
alcohols that form toxic metabolites. Br J Clin Pharmacol. 2016;
81:505–15.

298. Unintentional exposure to
immediate-release tramadol in
�6-year-old children: a nationwide
French Poison Control Center study

Alexane Tangrea, Weniko Careb, Jerome Langrandb,
Herve Laborde-Casterotb, Laurene Dufayetb,
Bruno Megarbanec and Dominique Vodovard
aParis Poison Center, Paris, France; bParis Poison Center, Hôpital
Fernand Widal – APHP, Paris, France; cMedical and Toxicological
ICU, Hopital Lariboisi�ere – APHP, Paris, France; dParis Poison
Center, Hôpital Fernand Widal APHP, Paris, France

Objective: To estimate a clinically relevant toxic dose in children
�6 years old unintentionally exposed to immediate release (IR)
tramadol.
Methods: Retrospective analysis of single unintentional IR trama-
dol exposures in �6-year-old children, collected by the French
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Poison Control Centers in 2003–2019. The Poison Severity Score
(PSS) was used to grade severity.
Results: We found 563 single unintentional IR tramadol expo-
sures in �6-year-old children. We analyzed 144 cases involving
tramadol alone (age, 3 years [1.9–3.0] (median [25th–75th percen-
tiles]); median ingested dose 5.3mg/Kg [3.3–11.3]). Eighty-two
intoxications (57%) were related to therapeutic errors involving
IR tramadol drops. No child presented an underlying neuro-
logical/cardiac disease and/or ingested concomitant psychotropic
drugs. Half of the children remained asymptomatic (PSS0) while
31%, 11% and 8% developed minor (PSS1), moderate (PSS2), and
severe symptoms (PSS3), respectively (Table 1). We found a posi-
tive correlation between the ingested IR tramadol dose and the
PSS (p< 0.0001). We did not observe seizures or death. Using a
receiver operating characteristic (ROC) curve approach (area
under the curve, 0.93; p < 0.001), ingestion of �7.4mg/Kg IR tra-
madol was appropriate to predict the onset of severe neuro-
logical symptoms (PSS2-PSS3; sensitivity, 100% [95% confidence
interval (95% CI), 85-100], specificity, 74% [95% CI, 66–81], pre-
dictive positive value, 48% [95% CI, 44–65], and negative predict-
ive value, 100% [95% CI, 95–100]). Symptomatic children who
ingested <7.4mg/Kg IR tramadol developed minor symptoms.
Conclusion: In children without underlying neurological/cardiac
disease and concomitant psychotropic medications, ingestion of
>7.4mg/Kg IR tramadol alone predicts the onset of severe
neurological symptoms.

299. Enquiries to the National Poisons
Information Centre, Ireland
concerning patients who required
tracheal intubation

Myles Monaghana, Nicola Cassidyb and
Edel Dugganb
aAnaesthetics Department, Beaumont Hospital, Dublin, Ireland;
bNational Poisons Information Centre, Beaumont Hospital, Dublin,
Ireland

Objective: To examine the epidemiology of severe poisoning
cases that required intubation including demographics, circum-
stances, agents and patient outcomes.
Methods: Data was collected prospectively on poisoned patients
who required tracheal intubation from January 2009 to
December 2019. Information recorded included patient age, sex,
number and type of agents ingested and clinical outcome. The
agents involved were classified according to the World Health
Organization (WHO) Collaborating Centre for Drug Statistics
Methodology Anatomical Therapeutic Chemical (ATC)/Defined
Daily Dose (DDD) Index 2020 [1]. The data were then analysed to
determine the most common agent class involved in single and
multiple ingestions and the clinical outcome for the patient.
Results: A total of 703 cases were identified where tracheal
intubation was required secondary to poisoning during the study
period. Of these 373 patients (53%) were male and 26 (3.7%)
were 14 years of age or less. In 76 cases (10.8%) there was a fatal

outcome and sequelae were documented in 126 cases (17.9%). A
single agent was ingested/inhaled in 297 (43.2%) of the cases.
Pharmacological agent poisonings accounted for the majority of
cases 425 (60.4%), followed by drugs of abuse in 90 (12.8%)
cases, industrial agents in 78 (11%) cases and agricultural agents
in 23 (3.3%) cases. In 570 (81%) of the cases, poisoning circum-
stance was classified as intentional, followed by unknown rea-
sons (67 cases, 9.5%) and unintentional poisoning (40 cases,
5.7%). In single agent poisonings, the most common agent
classes were antidepressants (37/297, 12.5%), stimulant drugs of
abuse (31/297, 10.4%), industrial agents (30/297, 10.1%),
unknown agent(s) (27/297, 9%) and antipsychotic medications
(22/297, 7.4%). Overall the leading agent classes implicated were
antidepressants (264 exposures, 37.5%), sedatives (226 exposures,
32.1%), antipsychotics (179 exposures, 25.5%), anti-epileptics (154
exposures, 21.9%) and stimulant drugs of abuse (93 expo-
sures, 13.2%).
Conclusion: Our analysis of all cases of poisoning reported to
the NPIC that required tracheal intubation showed that the
majority of cases involved pharmacological agents, and multiple
agents, and most patients recovered without sequelae.
Interestingly, stimulant drugs of abuse were among the com-
monest agents reported which is at variance with those reported
from the US [2].

References

[1] Anatomical Therapeutic Chemical (ATC)/Defined Daily Dose
(DDD) Index 2020 [cited 15 November 2020]. Available from
https://www.whocc.no/atc_ddd_index/
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300. A 2-bag intravenous
acetylcysteine regimen results in
fewer treatment delays in the
management of paracetamol
overdose

Anselm Wonga, Charlotte O’Callaghanb and
Andis Graudinsc
aVictorian Poisons Information Centre, Austin Toxicology, Austin
Health, School of Clinical Sciences at Monash Health, Monash
University, Victoria, Australia; bDepartment of Medicine, School of
Clinical Sciences at Monash Health, Monash University, Victoria,
Australia; cMonash Toxicology Unit and Emergency Department,
Monash Health, Department of Medicine, School of Clinical
Sciences at Monash Health, Monash University, Victoria, Australia

Objective: Multiple studies have shown that a 3 bag IV acetylcys-
teine regimen is associated with frequent and long delays during
treatment. A newer two-bag regimen (200mg/Kg over 4 hours

Table 1. Moderate-severe neurological complications (PSS2-PSS3) observed in 144 children with accidental tramadol ingestion.

Poison severity score Symptoms n (%)

2 Brief apnea/bradypnea not associated with oxygen desaturation and/or not requiring naloxone administration and/or intubation 4 (2.8)
Agitation 5 (3.5)
Confusion 4 (2.8)
Unconsciousness with appropriate response to pain (Glasgow Coma Score 8-13) 6 (4.2)

3 Bradypnea associated with oxygen desaturation and/or requiring naloxone administration and/or intubation 11 (7.6)
Coma (Glasgow Coma Score �7) 2 (1.4)
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then 100mg/Kg over 16 hours) is equally effective at preventing
hepatotoxicity and has replaced the three-bag regimen as recom-
mended practice in Australia and other countries. While there is
some evidence to suggest that the two-bag regimen is associ-
ated with fewer interruptions and delays to treatment, the extent
of this difference is still unclear.
Methods: We performed a retrospective cohort study of patients
who received IV acetylcysteine for the treatment of paracetamol
overdose at Monash Health. We compared a cohort of patients
who were treated with the three-bag regimen from October
2009 to October 2013 to a cohort of patients who were treated
with the two-bag regimen from February 2014 to May 2020.
Medical records were used to source the start time of each infu-
sion and delays were calculated by comparing actual infusion
time against prescribed time. Our primary aim was to compare
the cumulative length of delays during IV acetylcysteine infusion
between patients receiving the three-bag regimen and two-bag
regimen for the treatment of paracetamol overdose. Secondary
aims were to compare the frequency of delays and to identify
causes of delay.
Results: Of 974 patients who received IV acetylcysteine for para-
cetamol overdose, 313 cases were included in the three-bag
cohort and 661 cases in the two-bag cohort. The median (inter-
quartile range) cumulative length of delay during acetylcysteine
infusion was significantly longer in the three-bag cohort, com-
pared to the two-bag cohort: 65 (40, 105) minutes versus 35 (15,
70) minutes (p < 0.01). Additionally, delays longer than one hour
were more common in the three-bag cohort: 51% versus 31%
(p < 0.01). The occurrence of cutaneous anaphylactoid reactions
was associated with significantly longer delays (median
135minutes versus 60minutes) and were more frequent in the
three-bag cohort (10% of patients).
Conclusion: The two-bag IV acetylcysteine regimen was associ-
ated with significantly fewer and shorter delays during acetylcys-
teine infusion, compared to the three-bag regimen. Cutaneous
anaphylactoid reactions were associated with significantly longer
delays and occurred more frequently with the three bag
regimen.

301. Decision support for toxin
prediction using artificial intelligence

Tobias Zellnera, Hendrik Burwinkelb,
Matthias Keicherb, David Bani-Harounib,
Nassir Navabb, Seyed-Ahmad Ahmadic and
Florian Eyera
aDivision of Clinical Toxicology and Poison Control Centre Munich,
Department of Internal Medicine II, TUM School of Medicine,
Technical University of Munich, Munich, Germany; bComputer
Aided Medical Procedures, TUM Department of Informatics,
Technical University of Munich, Munich, Germany; cGerman Center
for Vertigo and Balance Disorders, Ludwig-Maximilians-Universit€at
M€unchen, Munich, Germany

Objective: Every day, poison control centers (PCC) are called for
immediate classification and treatment recommendations of
acutely intoxicated patients. Usually, the toxin is known, and rec-
ommendations can be made accordingly; however, in challeng-
ing cases, only symptoms are mentioned, and physicians must
rely on clinical experience to predict the correct toxin. Our aim
was to establish a machine-learning based computer-aided diag-
nosis (CADx) system, optimize its performance, and compare its
poison prediction performance with physicians experienced in
clinical toxicology (CTs).
Methods: The CADx system was trained using 10 different toxins
from 8995 patients extracted from the PCC database from 2001-
2019. Technical specifications are previously published [1]. All

cases were mono-intoxications. Patient symptoms and meta-
information (e.g., age group, sex, etiology, toxin point of entry,
weekday, etc.) were provided. Prediction was optimized using
graph convolutional networks and compared to naïve literature-
based approaches and different machine learning baselines. The
results were validated against 10 CTs with different experience
who each classified 50 cases.
Results: Our CADx system was able to predict the correct toxin
with a performance of 0.661±0.013 (F1 micro score) and was sig-
nificantly superior to naïve literature matching and the machine
learning baselines (p < 0.005). It also outperformed the CTs. The
CADx system was then built into an app which can be used by
the CTs in the PCC.
Conclusion: A machine-learning based CADx system trained on
a large PCC database may be a valuable tool to support a correct
diagnosis in complicated intoxication cases since it optimizes the
use of meta-data. Nevertheless, an experienced CT will still be
required to critically evaluate the results.
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302. "Flu" the Looking-Glass:
observational poison center study
evaluating adverse events secondary
to flumazenil administration over time

Varun Vohraa, Sydney Daviskibab and Andrew Kingc
aDepartment of Emergency Medicine, Michigan Poison Center at
Wayne State University School of Medicine, Detroit, United States;
bWayne State University School of Medicine, Detroit, United
States; cEmergency Medicine, Detroit Medical Center, Detroit,
United States

Objective: Benzodiazepine (BZD) overdoses can cause central
nervous system depression, decreased ventilatory response, and
decreased respiratory rate. Flumazenil is a short-acting competi-
tive antagonist of BZDs. Observational studies demonstrate infre-
quent but consistent and occasionally severe adverse outcomes
following flumazenil administration, including seizures, cardiac
dysrhythmias, and even death [1]. Our objective was to evaluate
the frequency of adverse events following flumazenil administra-
tion in cases reported to the Michigan Poison Center (MiPC)
between 2012 and 2019.
Methods: Retrospective chart review, approved by our
Institutional Review Board, of MiPC cases involving flumazenil
between 2012 and 2019. Poison center database queried for "flu-
mazenil" along with study inclusion criteria, including: age, sex,
adverse effects, changes in mental status, history of chronic BZD
use or seizure disorder, exposure to proconvulsant agents, and
co-administration of naloxone. Cases were excluded if miscoded
and/or patient did not receive flumazenil.
Results: There were 299 cases coded for flumazenil from 2012-
2019; 46 were excluded due to incorrect coding, resulting in 253
cases for analysis. Demographics included 60.5% female (153/
253), mean age of 33 years. There were 33 pediatric patients
(<18 years). Response to flumazenil was recorded in 212 (84%)
patients. The majority (152/212) had some effect [awake (79),
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improved consciousness (50), minimal response (18), agitated
(5)], while 60 had no response. Nearly 40% (101/253) had no
symptom recurrence, while re-sedation occurred in 24% (60/253);
89 cases reported no initial response to flumazenil or had insuffi-
cient documentation. The overall frequency of adverse events
was 11% (28/253); frequency of serious adverse events was
lower. The most common adverse event was agitation (23/28).
Five patients had serious outcomes, including dysrhythmia (1/28),
neurological deficits (1/28), and seizures (3/28), one of whom
died. Greater than half (53.57%) who developed adverse events
were chronic BZD users. A total of 118 (46.6%) patients received
naloxone during treatment. Proconvulsant substances were pre-
sent in 26.9% (68/253) of cases. Two patients developed seizures;
one was a chronic BZD user. The other patient developed seiz-
ures, but had no known exposure to proconvulsant substances
and no history of seizures or chronic BZD use. The most common
proconvulsant substance was baclofen (9 cases).
Conclusion: Flumazenil administration resulted in a low fre-
quency in overall adverse events, including serious adverse
events, in cases reported to the MiPC from 2012 to 2019.
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Objective: In February 2020, coronavirus disease (COVID-19)
reached Europe and from March, national restrictions and lock-
downs were ordered [1]. Also, cleaning and disinfectant protocols
were recommended. While US poison control centers reported
increased exposures to cleaners and disinfectants during the pan-
demic [2], the impact of COVID-19 on European PCs activities are
unknown. This pilot study evaluated changes in PCs activities in
4 European countries during the first lockdown.
Methods: The major lockdown dates were March 4 (Pavia, Italy
(IT)), 13 (Denmark (DK) and Switzerland (CH)), and 16 (The
Netherlands (NL)) [1]. We compared the number of calls reported to
PCs in March-April 2020 with March-April in 2018 and 2019 (aver-
age). We collected: type of caller, age group, reason for exposure
and specific exposure (antidepressant, benzodiazepine, antiviral, dis-
infectant (ECHA-PP-BIO-1/2), cleaning product (ECHA-PC-CLN-2/3)
and recreational drugs). Data were normalized to the total number
of calls and compared between years. Increases or decreases of
10% in parameters with N > 5 were considered a change.

Results: The average number of monthly calls was around 3000
in all centres. No common COVID-19 effect was observed on the
total number of calls; a decrease was observed in the
Netherlands and Italy, with an increase in Denmark. Calls from
the public increased (March 32%, April 22%, CH/DK/IT), while
medical professional calls decreased (March 19%, April 24%, CH/
IT/NL). More calls concerning small children (0-4 years) occurred
(March 15%, April 10%, DK/IT). No common effect was seen for
reason of exposure (accidental or intentional), and exposures to
cleaning products, antidepressants and benzodiazepines. Very
few calls involved antivirals (<5/month) were registered in all
countries. Calls about hand disinfectants (March 250%, April
247%, CH/DK/IT/NL) and surface disinfectants markedly increased
(March 209%, April 116%, CH/DK/IT/NL). Also, a decrease in alco-
holic beverage exposures was observed (March 25%, CH/DK/IT/
NL), whereas cannabis exposures increased (April 31%, CH/
DK/NL).
Conclusion: The COVID-19 pandemic impacted PCs activity dif-
ferently in the 4 countries, although several common trends
could be identified. PC data can aid in toxicovigilance and
expanding data collection with additional countries could
strengthen these observations. Although harmonization of data
collection proved challenging, this pilot study has paved the way
for further collaboration.
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304. A networked approach to a
SARS-CoV-2 information hotline in the
state of Florida – design,
implementation, and lessons learned

Alfred Aleguas and Justin K. Arnold
Florida Poison Information Center Tampa, Tampa General Hospital,
Tampa, United States

Objective: Dissemination of accurate health information from a
single source during public health emergencies historically has
presented challenges to state and local authorities. The public
health response to SARS-CoV-2 in the state of Florida, the third
most populous state (est. over 21 million citizens) in the US, has
presented unique challenges that were addressed through the
three poison control centers in Florida that comprise the Florida
Poison Information Center Network (FPICN). The FPICN had previ-
ous experience with pandemic responses including the
Deepwater Horizon Gulf Oil Spill, the H1N1 Influenza event, and
the Zika Virus outbreak. Additionally, Florida’s geography has
required FPICN to prepare and mitigate when natural disasters,
such as hurricanes, impact operations.
Methods: FPICN was asked to assist in the response to the
SARS-CoV-2 outbreak for the State of Florida on March 13, 2020.
After the governor of Florida’s declaration of a State of
Emergency, the Florida Department of Health (FDOH), recogniz-
ing the impending health crisis, established an information hot-
line to provide accurate information that could be updated as
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our understanding of SARS-CoV-2 evolved. As news of the viral
outbreak spread, FDOH call-center staff were swiftly over-
whelmed and the hotline was transitioned to the FPICN.
Infrastructure, staff, guidelines, and processes were implemented,
building on experience from previous public health scenarios,
but on a scale and timeline unique to this event.
Results: Peak call volume for the hotline was on March 16,
where 4,036 calls were made to the hotline. Unlike average poi-
son center calls, these calls took considerably more time.
Frequently asked questions (FAQs) were developed and
expanded from 100 to more than 150. Each center hired an aver-
age of 13 full-time staff for the hotline to minimize the impact
on normal poison center operations. Resources were developed
for the hotline staff, just-in-time training on call center opera-
tions, and prospective data collection tools and reports were
developed. Since implementation, the FPICN has answered more
than 70,700 hotline calls.
Conclusion: We will describe the process of implementing an
efficient medical information hotline through a network of poi-
son control centers using ancillary staff on short notice, lessons
learned, data collection procedures and reporting, and how pre-
vious experiences allowed scaling up to address a protracted
public health event.

305. Intentional poisoning cases
reported to the National Poisons
Information Centre, Ireland during the
initial lockdown phase of COVID-19
public health restrictions

Nicola Cassidya, Niamh Englisha, John Herberta,
Gerard Curleyb and Edel Duggana
aNational Poisons Information Centre, Beaumont Hospital, Dublin,
Ireland; bRCSI Education and Research Centre, RSCI, Beaumont
Hospital, Dublin, Ireland

Objective: The first case of COVID-19 in the Republic of Ireland
was confirmed on 29 February 2020. Emergency public health
restrictions were introduced on 12 March with school closures
and a further “Stay at home” order (“lockdown”) on 27 March
2020. COVID-19 has been a cause of anxiety for many and there
was a reluctance to attend healthcare facilities. Emergency
department (ED) attendances declined by approximately 50% in
March 2020 [1]. We aimed to characterise the epidemiology of
intentional self-poisoning cases reported to the NPIC during the
initial 2-months of a national COVID-19 lockdown compared to
the same period in 2019 and 2018.
Methods: A retrospective review of enquiries to the NPIC from 1
March to 30 April inclusive for 2020, 2019 and 2018 was con-
ducted. Data on poisoning circumstances, patient demographics,
source of enquiry, agent(s), and the Poisoning Severity Score
(PSS) were collated, and chi-squared statistics used to analyse
results.
Results: During the initial 8-weeks of the lockdown, the NPIC
received 166 enquiries concerning intentional poisoning repre-
senting 7.9% of total enquiries, compared to 233 (12.5%) and
207 (11.2%) deliberate poisoning enquiries in 2019 and 2018,
respectively [p < 0.0001]. Patient demographics showed that
approximately two thirds of cases were female for each of the 3
years and the mean age was 32.8 years in 2020 compared to
30.4 years and 35.3 years for 2019 and 2018, respectively. The
majority of enquiries originated from hospitals; 72.30% in 2020,
82.83% in 2019 and 78.32% in 2018. During the lockdown, there
was a significant increase in enquiries to NPIC from General
Practitioners (16.3%) compared to 9.9% and 10.4% in 2019 and

2018, respectively [p¼ 0.0071]. For the 3 time periods, the major-
ity of cases were either asymptomatic or had a mild to moderate
PSS when the NPIC was contacted. A severe PSS was assigned to
7.2% of cases in 2020 compared to 4.8% and 3.9% of cases in
2019 and 2018. Paracetamol, alcohol, and pregabalin were
among the top 5 agents involved in intentional poisoning for
each year.
Conclusion: During the COVID-19 lockdown, there was a signifi-
cant reduction in the incidence of intentional poisonings
reported to the NPIC. Enquiries from hospitals decreased, reflect-
ing the decrease in national ED presentations [1]. There was a
significant increase in enquiries to NPIC from General
Practitioners during COVID-19 lockdown.
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Objective: The COVID-19 pandemic has changed the number
and type of Emergency Department (ED) presentations around
the world. Poisonings and specifically recreational drug toxicity
presentations have also been affected. Our aim was to under-
stand the pandemic-influenced differences in characteristics of
patients presenting with recreational drug toxicity to our ED
since the declaration of national lockdown compared to the
same period of the previous year.
Methods: Descriptive cross-sectional observational review of
patients presenting with recreational drug toxicity to a tertiary
ED through a query of the Clinical Toxicology Unit registry.
Clinical variables collected were age and sex, type of drug, single
or multiple use and disposition between 15 March and 15
October 2020, compared to the same period in 2019. Chi-square
was used for categorical variables and t student test for inde-
pendent data.
Results: During the study period, there were 39.5% less ED pre-
sentations as compared to the previous year. Recreational drug
toxicity presentations also fell, but only 17.7% (Table 1). Median
and mean age were increased in 2020 with similar distribution
by sex. A non-significant increase in multiple drug use presenta-
tions was seen in 2020 compared to 2019. In 2020 two drugs
were used by 65 patients (28%), three drugs in 18 (7.8%) and
four drugs in 2 patients (0.8%). The most commonly used sub-
stances are shown in Table 1 with significant decreases in the
use of amphetamines and coingestion of alcohol. There was a
significant increase in admissions among these patients, with no
deaths seen in either year.
Conclusion: Recreational drug presentations decreased in a
lesser proportion as compared to overall ED presentations during
the first months of the COVID-19 pandemic. The age of patients
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presenting has increased, as well as the need for admission. The
most common drugs used continue to be cannabis and cocaine
with alcohol and/or benzodiazepine being frequent coingestants.

307. Foodborne botulism: a large
outbreak in Sicily

Azzurra Schicchia, Marta Crevania, Fabrizio Anniballib,
Emanuele Sestic, Salvatore Brucculeric, Mauro
Cardilloc, Caterina Ursoc, Maurizio Rendad, Giuliano
Cassatarod, Giuseppe Micelid, Emanuela Fertittad,
Agostino M. Geracie, Giuseppa Bontatef, Luigi
Grimaldig, Giulia Arduinoh and Carlo A. Locatellia
aPavia Poison Control Centre – National Toxicology Information
Centre – Istituti Clinici Scientifici Maugeri IRCCS, Pavia, Italy;
bNational Reference Centre for Botulism, Department of Veterinary
Public Health and Food Safety, Istituto Superiore di Sanit�a (ISS),
Rome, Italy; cMCAU, Fondazione Istituto San Raffaele-G.Giglio
Cefal�u, Cefalu’, Italy; dInternal Medicine Department, Fondazione
Istituto San Raffaele-G.Giglio Cefal�u, Cefalu’, Italy; eEmergency
Department A.R.N.A.S Civico Palermo, Palermo, Italy; fIntensive
Care Unit, P O “S. Cimino” Termini Imerese, Italy; gU.O.C.
Neurology – Fondazione Istituto “G. Giglio”, Cefal�u, Italy;
hDirezione Generale della Prevenzione Sanitaria Ministry of Health,
Rome, Italy

Objective: In September-October 2020 our Poison Centre (PC)
managed a cluster of 44 workmen who consumed food contami-
nated by botulinum neurotoxins (BoNT) at a workplace canteen
in Sicily.

Case series: Of the 100 workers using the canteen, 44 presented
over a 7-day period to 6 Emergency Departments (ED) in
Southern Italy complaining of neurological and gastrointestinal
symptoms (Table 1). Our PC, consulted first by physicians in
Cefal�u, made the diagnostic suspicion of foodborne botulism.
Heptavalent-botulism-antitoxin (HBAT) was mobilized from differ-
ent National Stockpiles (Catania, Pavia, Rome, Trieste, Naples)
after approval from the Ministry of Health (MoH). The early
admitted patients (7/44, 17%, 2-days after meal) worsened rap-
idly and 5/7 required mechanical ventilation (MV) within
24 hours. Patients with minor symptoms were discharged and
managed with telephone follow-up by PC toxicologists.
Conclusion: Botulism diagnosis is based on clinical suspicion;
laboratory testing has a crucial role in confirmation, but analyses
do not always demonstrate BoNT (15/36 tested positive in our
cluster). Therefore, the positivity of at least 1 patient of a cluster
confirms the diagnosis. The antitoxin should be administered as
soon as clinical suspicion is made. In our outbreak, HBAT was
administered due to rapid worsening of neurological symptoms,
in order to prevent MV. The rapid deterioration of the first 7
patients is attributable to the ingestion of higher titre of toxin. In
Italy, HBAT in the National Stockpile can be mobilized only after
MoH approval. The management of the outbreak was challeng-
ing because of difficulties in the capacity of the hospitals and
the urgent need for antitoxin. An efficient collaboration between
local physicians, clinical toxicologists, MoH and the National
Stockpile system ensured optimal management with prompt
HBAT mobilization in sufficient number. This was also possible
because it occured before the second COVID-19 wave in which it
would have been difficult to manage 44 patients potentially
requiring ICU monitoring.

Table 1. Comparison of recreational drug toxicity presentations during the 2020 COVID-19 pandemic and the same period of the previous year (abstract 306).

15 March–15 October

Year

p�2019 2020

Total presentations 129,656 78,466
Recreational drug toxicity presentations (%, as related to total ED visits) 282 (0.22%) 232 (0.31%) <0.00001
Age (years)
mean 31.7 36.9 0.301
median 29.5 37
range 13–74 4–68

Sex, male (N, %) 200 (70.9%) 164 (70.7%) 0.954021
Substance
Single substance (N, %) 190 (67.3%) 147 (63.3%) 0.340575
Multiple substances (N, %) 92 (22.7%) 85 (36.7%)

Substance involved
Cannabis (N, %) 146 (51.8%) 132 (56.9%) 0.24607
Cocaine (N, %) 131 (46.5%) 126 (54.3%) 0.076273
Amphetamines (N, %) 60 (21.3%) 10 (4.3%) <0.00001
Heroin (N, %) 21 (7.4%) 21 (9.1%) 0.508607
Spice (N, %) 2 (0.7%) 0 0.680328
LSD (N, %) 2 (0.7%) 1 (0.4%) 0.375208
Ketamine (N, %) 5 (1.8%) 2 (0.9%) 0.248699
Unknown (N, %) 6 (2.1%) 2 (0.9%) <0.00001
Alcohol coingested (N, %) 196 (69.5%) 114 (49.1%) 0.004621
Benzodiazepines coingested (N, %) 26 (9.2%) 41 (17.7%) 0.416532
Other medication (N, %) 3 (1.1%) 1 (0.4%)

Arrived by ambulance (N, %) 167 (59.2%) 139 (59.9%) 0.87327
Disposition
Discharged from ED (N, %) 256 (90.8%) 195 (84%) 0.020626
Self-discharged (N, %) 4 (1.4%) 6 (2.6%) 0.340147
Admitted (N, %) 22 (7.8%) 31 (13.4%) 0.039118
Psychiatry 11 15 0.186699
Intensive care 2 5 0.159277
Other wards 9 11 0.365881

Death (N, %) 0 0
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308. Shiitake dermatitis: a French
nationwide study 2014–2019
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Magali Labadied, Ga€el Le Rouxe, Luc de Harof,
Juliette Blochg and Sandra Sinno-Tellierg
aPharmacology and Toxicology Department, Nantes University
Hospital, Nantes, France; bFrench Agency for Food, Environmental
and Occupational Health Safety (ANSES), Paris, France; cPoison
Control Centre, Paris University Hospital, Paris, France; dPoison
Control Centre, Bordeaux University Hospital, Bordeaux, France;
ePoison Control Centre, Angers University Hospital, Angers, France;
fPoison Control Centre, Marseille University Hospital, Marseille,
France; gFrench Agency for Food, Environmental and Occupational
Health Safety (ANSES), Maisons-Alfort, France

Objective: Shiitake mushroom (Lentinus edodes) is an edible fun-
gus, initially grown in Japan and China, which is becoming more
commonly marketed in Europe. We previously reported a system-
atic retrospective study on shiitake dermatitis (n¼ 15) [1], and
the aim of this study is to describe the evolution of the number
of shiitake dermatitis cases since 2014, the clinical characteristics
and risk factors.
Case series: This observational study was a prospective review
of French Poison Control Centers database cases between 1
January 2014 and 31 December 2019. Of 125 shiitake exposures,
we identified 59 cases of dermatitis: male:female sex ratio of
1.8:1; ages ranged from 19 to 69 (median 39) years. Each case
was assessed for causality. Dermatitis occurred after raw or
undercooked shiitake consumption (e.g., wok, soup, pizza). The
rash appeared 1 to 168hours (median 48hours) after shiitake

ingestion. Linear, erythematous, urticarial papules and plaques
(flagella dermatitis), scattered on the trunk, arms and legs within
a few hours and persisted for 1 to 40 days (median 10 days). The
amount of shiitake (<60g versus 60-150g versus >150g) eaten
significantly increased the duration of dermatitis (median days 4
versus 7 versus 15) (p¼ 0.007). Thirty-eight patients received cor-
ticosteroids, antihistaminic drugs, or both without demonstrated
benefit. All cases made a complete recovery.
Conclusion: The mechanism of shiitake dermatitis is thought to
be caused by lentinan, a heat-labile polysaccharide component
[2]. Inadequate cooking clearly seems a determinant of the
occurrence of shiitake dermatitis. Some authors postulate an
unpredictable, immune-mediated response, occurring in genetic-
ally predisposed individuals, independently of dose, representing
a hypersensitivity mechanism [3]. Our study demonstrates that
there is a dose-dependent response, representing a toxic mech-
anism. Treatment is focused on symptom management. Health
professionals and the general population should be aware of
both the risk associated with consumption of inadequately
cooked shiitake and of the good prognosis of this still poorly
known toxic dermatitis.
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Table 1. Characteristics of 44 patients in a large foodborne botulism outbreak in Sicily.

Patients characteristics (n¼ 44) Median [25th-75th percentile] %

Median age (years) 48 [43-54]
Gender 100% male
Median time between contaminated meal and ED admission (days) 4 [3.5-4.5]
Main clinical manifestations
Dysphagia 67%
Dysphonia 44%
Blurred vision 44%
Diplopia 25%
Diarrhea 25%
Constipation 18%
Respiratory distress 18%
Vomiting 16%
Ptosis 11%
Mydriasis 9%

Clinical departments involved in the hospitalization of the 44 patients admitted to 6 EDs (38-Cefal�u, 2-Caserta, 1-Palermo, 1-
Enna, 1-Isernia, 1-Teramo)
Emergency departments 20/44 (45%)
Internal Medicine 13/44 (30%)
Intensive Care Units 7/44 (16%)
Neurology 4/44 (9%)

Main management
Activated charcoal 44/44 (100%)
Mechanical ventilation 5/42 (11%)
Antidotal treatment (HBAT) 22/44 (50%)
Adverse reactions after HBAT 0/22
Median length of hospitalization (days) 11.5 [6.75-15.5]
Outcome 100% fully recovered

Specific diagnostic tests
Presence of BoNTs in fecal samples 15/36 performed (42%)
Electromyography (EMG)/electrical neurography (ENG) compatible with
botulism

2/2 performed (100%)

HBAT, heptavalent bolulism antitoxin.
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309. Severe cardiac and neurological
toxic effects due to synthetic
cannabinoid cumyl-pegaclone (SGT-
151) alone: a case report

Mariapina Galloa, Andrea Giampretia,
Raffaella Buteraa, Paolo Antonio Landrib,
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Maria Gioia Contessaa and Giuseppe Bacisa
aBergamo Poison Control Center, Bergamo, Italy; bIntensive Care
Unit S. Maria della Speranza Hospital, Battipaglia, Italy

Objective: Over the last decades, the recreational use of novel
psychoactive substances (NPS) has dramatically increased and
represents a growing public health concern. Synthetic cannabin-
oid receptor agonists (SCRAs) are the largest group of NPS and
are usually incorporated into fragrances/pot pourri and incense
with a warning label “not for human consumption”. Their popu-
larity is due to intense psychoactive effects, lack of detectability
in standard drug tests and their legal status in most jurisdictions.
Cumyl-pegaclone (SGT-151) was the first cumyl-carrying SCRA
with a gamma-carboline-1-one core structure and appeared for
the first time on the German drug market in 2016. Cumyl-deriva-
tives are the most potent SCRAs currently available on the NPS
market. We report severe neurological and cardiac toxic effects
in a patient with analytical confirmation of cumyl-pegaclone
exposure not associated with any other substances.
Case report: A 28-year-old male was admitted to the emergency
department (ED) with spatial-temporal disorientation, vomiting
and sweating. His friends reported tonic-clonic muscle contrac-
tions in his upper limbs. His past medical history was positive for
bilateral congenital deafness and negative for medications or
drug abuse. He reported that he had ingested an alcoholic bev-
erage (about 750mL of wine) during a graduation dinner the
previous night. He denied substance of abuse exposure. The
patient presented hypertension, metabolic acidosis (base excess
-22 mEq/mL) and atrial fibrillation with rapid ventricular response
(190 bpm). As tests for the usual drugs of abuse and ethanol
were negative, neurovascular and cardiovascular disorders were
initially suspected. Sodium bicarbonate and flecainide were
infused with complete cardioversion after 20minutes and rapid
resolution of acidosis. The echocardiogram and computerised
tomography (CT) total body scans were normal. On the hypoth-
esis of an acute poisoning, our Poison Center was consulted and
indicated second level toxicological analysis which detected
cumyl-pegaclone. No other new psychoactive substances were
detected. He had clinical improvement in the following days; an
electroencephalogram (EEG) revealed subclinical temporal lobe
anomalies and he was discharged on day 6 in good clinical con-
dition with levetiracetam 500mg BID.
Conclusion: SCRA intoxication can lead to life-threatening condi-
tions and diagnosis of SCRA acute poisoning may be a challenge.
Particularly, clinical data concerning human toxic effects of
cumyl-pegaclone are limited and, to date, all reported cases were
associated with ethanol or other drugs of abuse. Our patient
developed neurological and cardiac symptoms reasonably related
to cumyl-pegaclone solely. Acute neurological and cardiovascular
overstimulation in patients suspected of drug abuse could be
investigated for SCRAs poisoning and cumyl-derivative
intoxication.

310. Beta-hydroxybutyrate closed the
gap in a sober patient with high
anion gap metabolic acidosis: a case
report
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Marian Piqueura
aDepartment of Laboratory Medicine, Ziekenhuis Netwerk
Antwerpen, Antwerp, Belgium; bDepartment of Laboratory
Medicine, AZ Klina, Brasschaat, Belgium; cDepartment of
Nephrology, Endocrinology and Diabetology, AZ Klina, Brasschaat,
Belgium

Objective: Alcoholic ketoacidosis (AKA) is a common reason for
admission of alcohol dependent patients in emergency depart-
ments. We report a case of high anion gap metabolic acidosis
(HAGMA) due to increased concentrations of beta-hydroxybuty-
rate (BHB). Only a few cases with comparable concentrations of
BHB, have been reported [1]. With this case report we want to
raise awareness of underdiagnosed, but clinically important AKA.
Case report: A 68-year-old male was admitted at the emergency
department in a stuporous state. Initial laboratory work-up
showed HAGMA (pH 6.85, anion gap 49mmol/L) with a high
osmolal gap (39 mOsm/Kg). Laboratory results revealed acute
kidney failure and ketonuria. Anamnesis was vague and incoher-
ent, but the patient claimed that he did not abuse alcohol or
drugs. This was initially supported by a negative ethanol concen-
tration in serum. Causes of HAGMA were investigated with nor-
mal lactate, negative urine drug screening and normal
concentrations of acetaminophen, salicylates, methanol and
ethylene glycol. However, the toxicology report showed an ele-
vated concentration of acetone (52mg/dL) and propylene glycol,
which contributed respectively 10 mOsm/Kg and 6 mOsm/Kg of
the osmolal gap. Since the patient was known to have a history
of alcohol abuse and had an incoherent anamnesis, BHB concen-
trations were analyzed as a possible cause of HAGMA. An
extreme value of 2040mg/L was measured, closing the osmolal
gap with 23 mOsm/Kg. Further analysis of carbohydrate-deficient
transferrin (2.2%), together with elevated liver enzymes, con-
firmed the recent alcohol abuse. He was transferred to the inten-
sive care unit where he received hemodialysis and a sodium
bicarbonate infusion leading to clinical improvement.
Conclusion: AKA is a cause of severe metabolic acidosis associ-
ated with severely elevated concentrations of BHB, which typic-
ally occurs in malnourished patients with a history of a recent
alcoholic binge. A BHB above 260mg/L is potentially fatal with-
out treatment [2]. Therefore, rapid diagnosis is essential. In con-
clusion, we want to emphasize the importance of considering
AKA as a life-threatening cause of HAGMA. Analysis of BHB can
close the HAGMA gap in patients with AKA.
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313. Poisoning by central stimulant
drugs in Oslo, Norway

Erlend Ingebrigtsena, Mette Brekkeb and
Odd Martin Vallersnesc
aFaculty of Medicine, University of Oslo, Oslo, Norway; bGeneral
Practice Research Unit, University of Oslo, Oslo, Norway;
cDepartment of General Practice, University of Oslo, Oslo, Norway

Objective: The use of central stimulant drugs causes significant
morbidity. The life-time prevalence of use in Norway is 5.0% for
cocaine, 4.1% for amphetamine, and 2.3% for 3,4-methylenediox-
ymethamphetamine (MDMA). We describe poisonings with cen-
tral stimulant drugs and compare amphetamine, cocaine, MDMA,
and other/unspecified central stimulants concerning clinical fea-
tures, treatment, and co-intoxicants.
Methods: Patients presenting at the Oslo Accident and
Emergency Outpatient Clinic (OAEOC) with poisoning related to
the recreational use of central stimulant drugs from 1 October
2013 to 31 March 2016 were retrospectively included. Most poi-
sonings related to recreational drug use in Oslo are treated at
the OAEOC, a primary care emergency outpatient clinic with lim-
ited diagnostic and therapeutic resources available. Diagnosis of
toxic agents was based on the clinical assessment of the doctor
treating the patient. No toxicological laboratory analyses were
done. Amphetamine and methamphetamine were co-categorised
as amphetamine.
Results: There were 1131 cases of acute poisoning with central
stimulant drugs during two and a half years. Median age was 30
years, 862 (76%) were male. Amphetamine was taken in 808
cases (71%), cocaine in 252 (22%), MDMA in 104 (9%), methyl-
phenidate in 13 (1%). Tachycardia occurred in 44% of cases, agi-
tation in 28%, tachypnoea in 18%, anxiety in 14%, psychosis in
13%, hallucinations in 8%, chest pain in 7%, and palpitations in
6%. Hyperthermia was only seen in 1% of cases, all involving
amphetamine. Among cocaine cases, anxiety (23%), chest pain
(20%), and palpitations (16%) were particularly common, as were
agitation (78%), psychosis (52%), and hallucinations (17%) among
unknown stimulant cases. Ethanol was involved in 32% of total
cases, but as many as 70% of MDMA cases and 65% of cocaine
cases. Opioids were involved in 41% of amphetamine cases, and
benzodiazepines in 29%. Naloxone was given in 9% of all cases,
and sedation in 5%. Median observation time at the OAEOC was
3 h 1min (IQR 1 h 38min – 5 h 12min). In total 17% were sent
on to a somatic hospital and 8% to a psychiatric hospital, while
among unknown stimulant cases 26% and 48% were sent on to
a somatic or psychiatric hospital, respectively.

Conclusion: Amphetamine was the most common central stimu-
lant drug involved in acute poisoning in Oslo, often combined
with opioids and benzodiazepines. Cardiac symptoms were fre-
quent when cocaine was involved, while cases involving
unknown stimulants had more severe psychiatric symptoms.

314. Acute poisoning from concurrent
use of opioids and amphetamine

Johannes T. Slørdahla, Per Sverre Persettb,
Mette Brekkec, Fridtjof Heyerdahld, Knut Erik Hovdab

and Odd Martin Vallersnese
aFaculty of Medicine, University of Oslo, Oslo, Norway;
bDepartment of Acute Medicine, Oslo University Hospital, Oslo,
Norway; cGeneral Practice Research Unit, University of Oslo, Oslo,
Norway; dPrehospital Division, Oslo University Hospital, Oslo,
Norway; eDepartment of General Practice, University of Oslo, Oslo,
Norway

Objective: Concurrent use of opioids and amphetamine is fre-
quent. We describe demographics, additional drugs taken, clinical
features, treatment, and clinical course for patients treated for
acute poisoning involving a combination of opioids and amphet-
amine, compared with separate poisonings of the two.
Methods: Patients treated for acute poisoning involving opioids
and/or amphetamine were retrospectively included at a primary
care emergency outpatient clinic and at a hospital emergency
department in Oslo, Norway from October 2013 to September
2016. Diagnosis of toxic agents was based on the clinical assess-
ment of the doctor treating the patient. Toxicological laboratory
analyses were not routinely performed, and hence not reported
here. Both amphetamine and methamphetamine were categor-
ised as amphetamine. Results were analysed separately for the
two centres.
Results: In total, 3038 cases were included at the outpatient
clinic and 254 at the hospital. Demographics, clinical features,
treatment, and clinical course are presented in Table 1. Among
the cases involving opioids and amphetamine, the most frequent
additional drugs were benzodiazepines in 36% (148/407) of cases
at the outpatient clinic, and gamma-hydroxybutyrate (GHB) in
32% (17/53), benzodiazepines in 26% (14/53), and cocaine in
21% (11/53) at the hospital.
Conclusion: Patients with poisoning involving both opioids and
amphetamine presented with symptoms attributable to both
drug groups. Patients with combined poisoning were not more

Table 1. Demographics, clinical features, treatment, and clinical course for patients with acute poisoning involving a combination of opioids and amphetamine
compared to opioids and amphetamine alone.

Opioids and amphetamine combined
n (%)

Opioids, no amphetamine
n (%)

Amphetamine, no opioids
n (%)

Outpatient clinic 407 (100) 2047 (100) 584 (100)
Males 317 (77.9) 1650 (80.6) 431 (73.8)
Age (years)a 32 (26–39) 38 (30–46) 33 (27–42)
Bradypnoea (< 10/min) 40 (9.8) 334 (16.3) 7 (1.2)
Tachycardia (� 100/min) 133 (32.7) 346 (16.9) 262 (44.9)
Hyperthermia (� 39.0 �C) 6 (1.5) 11 (0.5) 7 (1.2)
Hallucinations 20 (4.9) 19 (0.9) 71 (12.2)
Agitation 61 (15.0) 240 (11.7) 184 (31.5)
Psychosis 17 (4.2) 17 (0.8) 102 (17.5)
Arrhythmias 1 (0.2) 5 (0.2) 1 (0.2)
Glasgow Coma Score
15 175 (43.1) 610 (29.9) 375 (64.8)
8–14 221 (54.4) 1380 (67.6) 198 (34.2)
3–7 10 (2.5) 51 (2.5) 6 (1.0)

Sedation 8 (2.0) 7 (0.3) 29 (5.0)
(continued)
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likely to be admitted to hospital or intensive care, but stayed
longer in hospital.

315. Acute recreational drug toxicity
among young patients

Ingrid M. Stenbecka, Mette Brekkeb and
Odd Martin Vallersnesc
aFaculty of Medicine, University of Oslo, Oslo, Norway; bGeneral
Practice Research Unit, University of Oslo, Oslo, Norway;
cDepartment of General Practice, University of Oslo, Oslo, Norway

Objective: Recreational drug use is frequent among adolescents
and young adults. We describe toxic agents taken, clinical fea-
tures, clinical course, and treatment among young patients pre-
senting with acute recreational drug toxicity.
Methods: We included patients presenting with acute recre-
ational drug toxicity to a primary care emergency outpatient
clinic in Oslo, Norway from October 2013 through March 2017,
and excluded patients with sole alcohol intoxications. Data were
collected from the local electronic patient records and observa-
tional charts. Cases were divided into age groups; �17 years, 18-
20 years, 21-25 years and �26 years.
Results: There were 5045 cases with age recorded; 49 (1.0%)
� 17 years, 228 (4.5%) 18–20 years, 806 (16.0%) 21–25 years, and
3962 (78.5%)� 26 years; 1164 (23.1%) were females. Clinical

Table 1. Continued.

Opioids and amphetamine combined
n (%)

Opioids, no amphetamine
n (%)

Amphetamine, no opioids
n (%)

Naloxone 108 (26.5) 625 (30.5) 16 (2.7)
Length of stay (hours:minutes)a 4:42 (2:32–6:16) 4:36 (2:35–6:11) 2:42 (1:28–4:40)
Transferred somatic hospital 71 (17.4) 327 (16.0) 89 (15.2)
Transferred psychiatric hospital 9 (2.2) 14 (0.7) 72 (12.3)

Hospital 53 (100) 109 (100) 92 (100)
Males 39 (73.6) 79 (72.5) 69 (75.0)
Age (years)a 31 (22–39) 35 (27–41) 34 (28–39)
Cardiac arrest 4 (7.5) 10 (9.2) 2 (2.2)
Bradypnoea (< 10/min) 7 (13.2) 25 (22.9) 6 (6.5)
Tachycardia (� 100/min) 15 (28.3) 18 (16.5) 24 (26.1)
Hyperthermia (� 39.0 �C) 6 (11.3) 7 (6.4) 4 (4.3)
Hallucinations 4 (7.5) 6 (5.5) 18 (19.6)
Agitation 21 (39.6) 37 (33.9) 41 (44.6)
Psychosis 2 (3.8) 2 (1.8) 13 (14.1)
Arrhythmias 7 (13.2) 10 (9.2) 3 (3.3)
Glasgow Coma Score
15 13 (26.5) 24 (22.4) 24 (26.4)
8–14 20 (40.8) 39 (36.4) 34 (37.4)
3–7 16 (32.7) 44 (41.1) 33 (36.3)
Sedation 12 (22.6) 15 (13.8) 34 (37.0)

Naloxone 31 (58.5) 77 (70.6) 26 (28.3)
Length of stay (hours:minutes)a 23:35 (8:05–50:20) 17:48 (8:45–33:45) 12:49 (6:50–21:58)
Admitted intensive care 51 (96.2) 100 (91.7) 83 (90.2)
Died in hospital 1 (1.9) 2 (1.8) –

aMedian (interquartile range).

Table 1. Clinical course, treatment, and toxic agents in young people with acute recreational drug use.

� 17 years
n (%)

18–20 years
n (%)

21–25 years
n (%)

� 26 years
n (%)

Females 25 (49.0) 69 (30.3) 263 (32.6) 808 (20.4)
Brought by ambulance 21 (42.9) 123 (53.9) 422 (52.4) 2330 (58.8)
Length of stay 2:16 (1:29–3:31) 2:57 (1:39–5:13) 3:01 (1:36–5:13) 4:00 (1:57–5:47)
Treatment beyond observation 5 (10.2) 43 (18.9) 165 (20.5) 961 (24.3)
Treatment – naloxone 3 (6.1) 25 (11.0) 105 (13.0) 742 (18.7)
Treatment – sedation – 5 (2.2) 28 (3.5) 62 (1.6)
Transferred somatic hospital 11 (22.4) 41 (18.0) 138 (17.1) 716 (18.1)
Transferred psychiatric hospital 2 (4.1) 12 (5.3) 47 (5.8) 155 (3.9)
Toxic agents

Cannabis 26 (53.1) 75 (32.9) 171 (21.2) 359 (9.1)
Amphetamine 4 (8.2) 49 (21.5) 191 (23.7) 891 (22.5)
Heroin 4 (8.2) 47 (20.6) 297 (36.8) 1919 (48.4)
Benzodiazepines 9 (18.4) 43 (18.9) 231 (28.7) 1292 (32.6)
Cocaine 1 (2.0) 20 (8.8) 95 (11.8) 217 (5.5)
Gamma-hydroxybutyrate (GHB) 1 (2.0) 19 (8.3) 100 (12.4) 400 (10.1)
3,4-Methylenedioxymethamphetamine (MDMA) 2 (4.1) 14 (6.1) 57 (7.1) 94 (2.4)
Lysergic acid diethylamide (LSD) – 11 (4.8) 21 (2.6) 24 (0.6)
Buprenorphine 1 (2.0) 3 (1.3) 13 (1.6) 71 (1.8)
Novel psychoactive substances (NPS) 1 (2.0) 3 (1.3) 5 (0.6) 5 (0.1)
Methylphenidate 1 (2.0) 1 (0.4) 3 (0.4) 9 (0.2)
Methadone 2 (4.1) – 10 (1.2) 149 (3.8)
Other opioids 1 (2.0) 9 (3.9) 27 (3.3) 265 (6.7)
Other stimulants 1 (2.0) 3 (1.3) 20 (2.5) 47 (1.2)
Other 8 (16.3) 18 (7.9) 52 (6.5) 220 (5.6)
Ethanol 15 (30.6) 90 (39.5) 258 (32.0) 1007 (25.4)

Total 49 (100) 228 (100) 806 (100) 3962 (100)
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course, treatment, and toxic agents taken are presented in
Table 1. Clinical features varied across age groups according to
toxic agents taken.
Conclusion: There were few cases of acute recreational drug tox-
icity in patients 17 years and younger, but a larger proportion
were females. Cannabis was a more frequent toxic agent in the
younger age groups. There were no differences across age
groups in the proportion of patients transferred to hospital.

316. Acute poisonings involving
cannabis in Oslo, Norway

Jørgen F. Nørstebøa, Mette Brekkeb and
Odd Martin Vallersnesc
aFaculty of Medicine, University of Oslo, Oslo, Norway; bGeneral
Practice Research Unit, University of Oslo, Oslo, Norway;
cDepartment of General Practice, University of Oslo, Oslo, Norway

Objective: Cannabis is the most widely used illegal drug in
Norway. We describe the clinical features and course of acute
poisoning involving cannabis, and compare the poisonings
involving only cannabis to those involving cannabis combined
with other drugs.
Methods: We retrospectively included all patients presenting
with poisoning involving recreational use of cannabis at the
main primary care emergency outpatient clinic in Oslo, Norway,
from October 2013 through September 2017. Eligible patients
were identified from patient registration lists. Data were collected
from the electronic patient records. Diagnosis of toxic agents
was based on the clinical assessment of the doctor treating the
patient, as noted in the patient records.
Results: Among 753 included cases, 152 (20.2%) involved only
cannabis, 178 (23.6%) cannabis and ethanol only, and 423
(56.2%) cannabis and any other combination of drugs or ethanol.
In cases involving cannabis only, patients were younger (median
age 23.5 years), more often presented with tachycardia (47.4%),
anxiety (36.2%), psychosis (21.1%), palpitations (18.4%), and hallu-
cinations (17.1%) than when combined with ethanol or other

drugs (Table 1). Agitation was also frequent (23.7%), as in the
polydrug group (22.5%). When only cannabis was involved, the
patient stay was shorter (median 2 hours 22minutes) and they
were more frequently transferred to a psychiatric hospital
(14.5%). Ethanol was involved in 46.7% of total cases, benzodia-
zepines in 22.3%, amphetamine in 17.7%, heroin in 15.8%, and
cocaine in 8.1%.
Conclusion: Poisoning involving only cannabis more typically
presented with features of panic attacks and psychosis, whilst
poisoning with cannabis combined with other drugs were char-
acterized by the other drugs taken.

317. Psychosis associated with acute
recreational drug toxicity

Marianne L. Møllerløkkena, Mette Brekkeb and
Odd Martin Vallersnesc
aFaculty of Medicine, University of Oslo, Oslo, Norway; bGeneral
Practice Research Unit, University of Oslo, Oslo, Norway;
cDepartment of General Practice, University of Oslo, Oslo, Norway

Objective: The association between psychosis and acute toxicity
with recreational drugs such as amphetamine and cannabis is
well known, but there is limited data on how common this is in
Norway and which drugs are most frequently implicated. We
describe patients with psychosis among patients presenting with
acute recreational drug toxicity in Oslo, the capital city of
Norway, and estimate the association with psychosis for different
recreational drugs.
Methods: Data was collected at the main primary care emer-
gency outpatient clinic in Oslo from October 2013 through May
2018. Most patients with acute recreational drug toxicity in Oslo
are treated at this site. Electronic patient records were retrospect-
ively searched. Cases with acute recreational drug toxicity were
included, except lone alcohol intoxication. The diagnosis of
psychosis and of drugs taken was based on the clinical assess-
ment of the doctor treating the patient as noted in the electronic
patient records. We used multiple logistic regression analysis to

Table 1. Cannabis poisoning in Oslo, Norway, comparing clinical features and course of acute poisoning with and without other drugs.

Cannabis only
n (%)

Cannabis combined with ethanol only
n (%)

Cannabis and any other drug combination
n (%)

Males 108 (71.1) 131 (73.6) 348 (82.3)��
Age (years)a 23.5 (20–30) 27 (21–43) 29 (24–39)���
Clinical features

Tachycardia (�100/min) 72 (47.4) 68 (38.2) 121 (28.6)���
Anxiety 55 (36.2) 25 (14.0) 49 (11.6)���
Agitation 36 (23.7) 24 (13.5) 95 (22.5)�
Psychosis 32 (21.1) 7 (3.9) 32 (7.6)���
Reduced consciousness (GCS <15) 29 (19.1) 89 (50.3) 184 (43.5)���
Palpitations 28 (18.4) 14 (7.9) 18 (4.3)���
Hallucinations 26 (17.1) 10 (5.6) 36 (8.5)��
Vomiting 25 (16.4) 44 (24.7) 30 (7.1)���
Bradypnoea (<12/min) 3 (2.0) 2 (1.1) 39 (9.2)���
Seizures 3 (2.0) 4 (2.2) 8 (1.9)
Arrhythmia 2 (1.3) 1 (0.6) –

Treatment
Sedation 5 (3.3) 2 (1.1) 15 (3.5)
Naloxone – 1 (0.6) 37 (8.7)���

Length of stay (hours:minutes)a 2:22 (1:34–3:46) 3:07 (1:52–4:34) 3:24 (1:45–5:14)��
Disposition ���

Transferred somatic hospital 14 (9.2) 12 (6.7) 55 (13.0)
Transferred psychiatric hospital 22 (14.5) 6 (3.4) 26 (6.1)
Medically discharged 85 (55.9) 129 (72.5) 276 (65.2)
Self-discharge 31 (20.4) 31 (17.4) 66 (15.6)

Total 152 (100) 178 (100) 423 (100)

Comparisons across toxic agent groups: �p < 0.05, ��p < 0.01, ���p < 0.001.
aMedian (interquartile range).
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estimate associations between psychosis and drugs taken. The
patients who had not taken the specified drug were used as the
reference group.
Results: Psychosis was present in 367 (5.4%) of 6829 cases.
Among the 367 cases with psychosis, median age was 31 years
(interquartile range 25–39), 282 (76.8%) were male, 167 (45.5%)
had taken amphetamine, and 90 (24.5%) had taken cannabis. In
192 (52.3%) cases, the patient was admitted to a psychiatric
ward. The drugs with the strongest associations with psychosis
were methylphenidate (psychosis in 26.3% (5/19) of cases,
adjusted odds ratio (aOR) 3.9 (95% confidence interval 1.3–12.1)),
amphetamine (10.8% (167/1543), aOR 2.5 (2.0–3.0)), cannabis
(10.1% (90/890), aOR 1.6 (1.2–2.1)), other/unspecified hallucino-
gens (42.1% (8/19), aOR 8.0 (3.0–21.4)), and other/unspecified
central stimulants (32.3% (21/65), aOR 6.5 (3.6–11.7)). Patients
with psychosis more frequently were agitated (52.3% versus
17.1%) hallucinating (42.8% versus 2.8%), tachycardic (38.4% ver-
sus 23.4%), and had anxiety (24.3% versus 7.2%), than those
without psychosis (p < 0.001 for all comparisons). Among the
257 cases with acute recreational drug toxicity admitted to a psy-
chiatric ward, psychosis was present in 192 (74.7%), agitation in
145 (56.4%), hallucinations in 97 (37.7%), and anxiety in
68 (26.5%).
Conclusion: Psychosis is a substantial problem associated with
acute recreational drug toxicity, occurring in 5.4% of cases, and
in 3 out of 4 of the cases admitted to psychiatric care.
Amphetamine and cannabis were the most frequently taken
drugs associated with psychosis.

318. E-liquid sold as CBD e-liquid
containing XRL-11: 4 cases reported.
A warning signal to health authorities
and e-cigarettes users

Francis Grossenbachera, Yoann Cazaubonb,
Yasmine Medhioubc, Yannick Plenierc, Laurence
Dulierec, Helene Martyb and Zoubir Djeradab
aClinical Toxicologist Emergency Department, University Hospital
Reims, Reims, France; bPharmacology and Toxicology Department,
University Hospital Reims, Reims, France; cPediatric Emergency
Department, University Hospital Reims, Reims, France

Objective: XLR-11 ([1-(5-fluoropentyl)-1H-indol-3-yl](2,2,3,3-tetra-
methylcyclopropyl)methanone; 5-fluoro-UR-144) is a synthetic
cannabinoid. It is a full agonist of cannabinoid receptor type 1
(CB1) and type 2 (CB2) receptors. First described in 2012, XRL-11
was scheduled in 2016 in France. We report four cases of XRL-11
found in e-cigarette users, seen in our Emergency Department in
2019. The e-liquid was sold as cannabidiol (CBD) e-liquid.
Cases series: Case 1. A 17-year-old male developed hallucina-
tions, gastrointestinal signs, and sweating, after smoking an e-
liquid. He was admitted 48hours later for withdrawal syndrome.
Cyamemazine was administered with psychiatric follow-up. XRL-
11 was identified in e-liquid with gas chromatography-tandem
mass spectrometry (GC-MS-MS). Case 2. A 13-year-old male was
admitted for unsociable behaviour, after smoking two e-ciga-
rettes a week. XRL-11 was found in the e-liquid. Case 3. A 20-
year-old male was admitted after seizures (first event) with mild
hypothermia (35.8 �C). His only clinical sign was amnesia. XRL-11
and nicotine were found in the e-liquid. Case 4. A 15-year-old
male was admitted with withdrawal syndrome, 48 hours after he
stopped using e-cigarettes. Cyamemazine was administered with
psychiatric follow-up. XRL-11 and AICAR (acadesine) were found
in urine.
Conclusion: Many e-cigarette users are consuming CBD (known
as Cannabis Light) in e-liquid for its relaxing effects, sold without

quality control and bought in 80% of cases on the Internet. CBD
in e-liquid is actually not illegal in our country if the tetrahydro-
cannabinol (THC) concentration is under 0.2%. Harmful CBD
effects on humans are known, but unusual psychiatric or with-
drawal symptoms lead to a biological study on 4 e-cigarette
users and on the e-liquid used. XRL-11 was found in urine and e-
liquid. Clinical signs were psychiatric (delirium) 36%, neurological
(seizures, coma) 20%, gastrointestinal (nausea, vomiting) 18%,
cardiovascular (hypertension, tachycardia) 16% and withdrawal
10%. Due to related risk for e-cigarettes, we are collecting data
from e-smokers (Vapotox# inquiry), particularly young people,
after use of e-liquid sold as CBD e-liquid. These liquids could the-
oretically contain CBD (100mg/10mL up to 1 g/10mL) and where
possible we ask about clinical symptoms, and collect biological
samples and expertise on e-liquid use. With our Vapotox#
inquiry, regarding the Law, we are documenting e-liquid enqui-
ries for identification of New Substances Products and reporting
to the French Addictovigilance Network System or European
Monitoring Centre for Drugs and Drug Addiction (EMCDDA). E-
liquid sold as CBD may contain components such as XRL-11 or
contaminants which is a public health issue.

319. Significant cannabidiol (CBD)
urine concentration in a young male
admitted after using an e-cigarette
obtained from a street market

Francis Grossenbachera, Yoann Cazaubonb,
Laurence Dulierec, Yannick Plenierc,
Yasmine Medhioubc, Helene Martyb,
Jean Marc Malinovskyd and Zoubir Djeradab
aClinical Toxicologist Emergency Department, University Hospital
Reims, Reims, France; bPharmacology and Toxicology Department,
University Hospital Reims, Reims, France; cPediatric Emergency
Department, University Hospital Reims, Reims, France; dHead
Anaesthesiology and Emergency Department, University Hospital
Reims, Reims, France

Objective: Cannabidiol (CBD) is a component of some e-liquid
for e-cigarettes, sold widely for recreational vaping use. E-ciga-
rettes are prohibited in minors. We report a CBD urine concentra-
tion in a young male using an e-cigarette liquid containing CBD.
Case report: A 16-year-old male developed hallucinations (see-
ing people taller) and loss of bearings, after using an e-cigarette
containing an unknown amount of CBD. He was admitted two
hours later and was alert, without gastrointestinal signs, present-
ing moderate headache with normal pupils. Blood pressure was
117/65mmHg, heart rate 67/min and temperature 36.6 �C. An
electrocardiogram (ECG) and biochemical tests were unremark-
able. Urine screening with liquid chromatography-tandem mass
spectrometry (LC-MS/MS) was tetrahydrocannabinol (THC) posi-
tive and the CBD concentration was 4.17 mg/L. He remembered
puffing 6 times on an e-cigarette for a first experimentation. His
past history was 5 cigarettes daily, with infrequent alcohol con-
sumption and no declared illicit drugs use. He was discharged
on day 2.
Conclusion: Due to increasing cases of young people admitted
after vaping we have been monitoring cases since 2019 in a
study called Vapotox#, collecting data on toxidromes, screening
of urine for drugs [1], number of puffs, and mode of vaping. The
CBD concentration in e-liquid results in variable absorption in
the body. In e-liquids on the market, CBD dosage ranges from
100mg/10mL up to 1 g/10mL, with less than 0.2% THC. In
experimental studies on humans and animals, following inhal-
ation, the peak plasma CBD concentration occurs after 0.5-
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1 hours with a short blood half-life (1.5 hours). The half-life in
urine is 31±4hours and the volume of distribution is 3.4 L/Kg
(calculated) [2,3]. Symptoms in our cases have not been reported
yet but this case is of interest, even though the e-liquid was not
available for testing. Increased use of e-cigarettes is recognised
with a warning for illicit drugs in e-liquids. Experimentation of
CBD with THC for medical use will start in France in 2021 under
a pharmacovigilance survey by the Health Ministry. This case
demonstrates that inhalation of high dose CBD e-liquid may
induce pronounced symptoms in naïve young people.
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320. Swedes like their O-juice from
Florida and their E-juice from
California

Erik Lindemana, Sonny Larssona, Stefan K�alm�anb and
Jenny Rosengren Holmbergc
aSwedish Poisons Information Center, Stockholm, Sweden;
bNational Operations Department, Intelligence Section, Swedish
Police Authority, Stockholm, Sweden; cDrug Section, Swedish
National Forensic Centre, Link€oping, Sweden

Objective: During the second half of 2019 an outbreak of e-cig-
arette, or vaping, product use-associated lung injury (EVALI) was
detected in the USA. It is thought to have been caused by vita-
min E acetate (VEA), an oily substance surreptitiously used to
dilute tetrahydrocannabinol (THC)-containing vaping liquids with-
out altering their physical appearance. Since February 2020 the
number of new cases has been negligible, making the total toll
2807 hospital cases and 68 deaths from all over the US. In
Sweden the outbreak was initially perceived as an exclusively
North American affair, but in the late fall of 2019 two cases of
severe lung injury in patients with a history of heavy use of THC-
containing vaping fluids occurred in Sweden calling this assump-
tion into question. The cases, which were never conclusively
linked to VEA, prompted an inquiry into the workings of the
THC-vaping markets in Sweden.
Methods: The Intelligence Division of the National Operations
Department of the Swedish Police provided data on the evolving
number of vendors of THC vaping-products on the most import-
ant Swedish darknet market for recreational drugs (“Flugsvamp
2.0 and 3.0”) during 2018-2020. Swedish National Forensic Centre

(NFC) provided data on the number of seized THC-containing
vaping products during the same period and analyzed a conveni-
ence sample of products seized during October-December 2019
for VEA.
Results: There was a marked increase in the number of sellers of
THC vaping products on the Swedish darknet site “Flugsvamp”,
with products typically advertised as “made in the USA”. NFC
seizures paralleled this increase and the presence of VEA was
confirmed in several products (Table 1).
Conclusion: The US appears to be an important exporter of
THC-containing vaping products and future outbreaks of lung
injury or other harms connected to these products cannot be
assumed to be locally constrained.

321. Hydroxyphencyclidines (OH-
PCPs), fluoroamphetamine (FA) and
fluoromethamphetamine (FMA): an
explosive NPS mixture and a
challenge for appropriate sedation in
a severely intoxicated patient

Davide Lonatia, Elena Brambillaa, Pietro Papab,
Antonella Vallib, Valeria M. Petrolinia, Elena
Vecchiatoc, Andrea Favaroc, Alessandro Sartorid,
Luigi Ongarod and Carlo A. Locatellia
aPavia Poison Control Centre – National Toxicology Information
Centre – Clinical and Experimental Lab, Toxicology Unit, Maugeri
Clinical and Scientific Institutes IRCCS and University of Pavia,
Pavia, Italy; bLaboratory of Analytical Toxicology, Fondazione
IRCCS Policlinico San Matteo, Pavia, Italy; cEmergency Department,
San Bassiano Hospital, Bassano del Grappa, Italy; dIntensive Care
Unit, Santorso Hospital, Santorso, Italy

Objective: Hydroxyphencyclidines (OH-PCPs), including isomers
(e.g., 3-HO-PCP), seem to be common novel psychoactive sub-
stances (NPS) with dissociative effects, frequently used in associ-
ation with other illegal substances. OH-PCPs act primary as N-
methyl-D-aspartate (NMDA) receptor antagonists, with affinity
also for l-opioid receptors. Little is known about OH-PCP toxicity
in humans, except for user reports on web-forums. They may
cause hyperthermia, euphoria, hallucinations, anesthesia, tachy-
cardia, hypertension, and (rarely) respiratory depression. We
describe an analytically confirmed case of severe acute toxicity
related to a NPS mixture including OH-PCPs.
Case report: A 24-year-old male (75Kg) was admitted to ED with
severe psychomotor agitation, excitatory behavior, aggressive-
ness, confusion, hallucinations, horizontal spontaneous nystag-
mus, hypertonia, with generalized hyperkinetic movements (rapid
and unpredictable contractions as well as chorea), xerostomia,
flushing, hypertension (185/90mmHg), and tachycardia (120
beats/min); body temperature, oxygen saturations and arterial
blood gases were normal. He reported recent abuse of cannabis,

Table 1. Swedish National Forensic Centre seizures and analysis of THC-containing vaping products (2018-2020).

THC-containing vaping products

2018 2019 2020

first half last half first half last half first half last half

Sellers at “Flugsvamp” 0 7 10 40 20 53
Seizures by police/customs 2 3 18 50 69 n.a.

Analysis of notorious vitamin E acetate (VEA)-containing brands seized Oct-Dec 2019 “Dank Vapes” “Smart Cart” “TKO”

Number of items 3 3 1
With confirmed VEA 2 3 0
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dimethyltryptamine (nebulized) and other unspecified substan-
ces. For the safety both of the patient and healthcare personnel,
physical restraint was necessary and sedation treatment was
started with diazepam (10mg IV) followed by midazolam (20mg
IV), clothiapine (80mg IV), delorazepam (5mg), ketamine, and
propofol 1% (3mL). Due to the poor clinical response, ketamine
(100mg IV) and haloperidol (4mg IM) were then administered.
Nevertheless, a more profound sedation (propofol 2% at 12mL/
hourþmidazolam 10mg/hour) and oro-tracheal intubation were
needed one hour later for persistent severe agitation.
Dexmedetomidine (0.3 mg/Kg/hour) associated with continuous
infusion of haloperidol, tiapride and clonidine were then used
during the 3 days of intensive care unit (ICU) stay.
Electrocardiogram (ECG), chest X-ray and cranial computerised
tomography (CT) scan showed no abnormalities. He was trans-
ferred to a psychiatric ward on day 6. The first urine immuno-
assay tested positive for cannabinoids/cocaine/amphetamines/
ecstasy. Second level (gas chromatography-mass spectrometry
(GC-MS) plus liquid chromatography-tandem mass spectrometry
(LC-MS/MS)) toxicological analysis confirmed D9-tetrahydrocanna-
binol (THC) and 11-Nor-9-carboxy-THC (THCCOOH) in serum
(0.8 ng/mL and 44ng/mL, respectively), and revealed the pres-
ence of OH-PCP in serum (480ng/mL) and OH-PCP, fluorome-
thamphetamine (FMA) and fluoroamphetamine (FA) in urine.
Dimethyltryptamine was negative in urine.
Conclusion: Appropriate sedation in intoxicated and agitated
patients is a challenge, particularly after unspecified NPS con-
sumption. Due to the lack of a suitable history and the large
number of different NPS, analytical support for correct diagnosis
is essential for a proper treatment.

322. Recreational, inhalational misuse
of hyoscine butylbromide (BuscopanVR )
tablets as reported to the UK National
Poisons Information Service

Emma J. Moynsa, Pardeep S. Jagpala, Robin E.
Fernera, Euan A. Sandilandsb, Laurence A. Grayc,
Ruben H. K. Thanacoodyd and Sally M. Bradberrya
aNational Poisons Information Service (Birmingham Unit),
Birmingham, United Kingdom; bNational Poisons Information
Service (Edinburgh Unit), Edinburgh, United Kingdom; cNational
Poisons Information Service (Cardiff Unit), Cardiff, United
Kingdom; dNational Poisons Information Service (Newcastle Unit),
Newcastle, United Kingdom

Objective: Hyoscine butylbromide is an antispasmodic drug.
When heated, it liberates hyoscine (scopolamine), whose psycho-
tropic effects include delirium and hallucinations. This has led to
recreational misuse, particularly in prison [1]. Public Health
England (PHE) and NHS England issued advice against prescrib-
ing hyoscine butylbromide in prisons in 2015 [2]. Our objective
was to establish the incidence of exposures relating to the inhal-
ation of hyoscine butylbromide for recreational misuse in the UK
as reported to the UK National Poisons Information Service (NPIS)
between 1 January 2010 and 31 August 2020.
Methods: A retrospective analysis was undertaken of enquiries
relating to inhalation of hyoscine butylbromide.
Results: Eight cases were identified, two of which occurred
before dissemination of the 2015 PHE/NHS England advice. Five
patients were female, three male. The median age was 31.5 years
(range 24–40 years). Five exposures occurred in prison and three
in the home. All exposures were due to recreational misuse. Five
patients had smoked crushed tablets in a cigarette form. In two
enquiries the tablets were heated on foil and the liberated fumes
inhaled. In the remaining case, the route of exposure was

recorded as “being vaped in an e-cigarette”. The Maximum
Poisoning Severity Score (MAXPSS) [3] at the time of the enquiry
was moderate in 6 cases and severe in two. Features reported
were agitation (n¼ 5), somnolence/stupor (n¼ 4), confusion (n
¼3) , mydriasis (n¼ 2), slurred speech (n¼ 1), tachycardia (n¼ 1),
hallucination (n¼ 1), hypoxia (n¼ 1), lactic acidosis (n¼ 1), ataxia
(n¼ 1), hypotension (n¼ 1) and tetany (n ¼1). Both patients
whose MAXPSS was severe had suffered transient loss of con-
sciousness after exposure. No long-term follow up of these
enquiries was undertaken.
Conclusion: Despite advice against prescribing hyoscine in pris-
ons, exposures continue to occur. Clinicians and Specialists in
Poisons Information need to be aware of the hazards of hyoscine
butylbromide misuse.
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[1] Jalali F, Afshari R, Babaei A. Smoking crushed hyoscine/scopolam-
ine tablets as drug abuse. Substance Use & Misuse. 2014;49:
793–797.

[2] Farmer D, Ryan G. Misuse of hyoscine butylbromide (Buscopan).
2015 [cited 1 Oct 2020]. Available from https://medicines.necsu.
nhs.uk/wp-content/uploads/2015/07/
MisuseXofXhyoscineXbutylbromideXletterXV5XFinal.pdf

[3] Persson HE, Sj€oberg GK, Haines JA, De Garbino JP. Poisoning
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323. A case of crack-lung-like
syndrome due to new synthetic
opioid consumption with analytical
confirmation

Azzurra Schicchia, Elena Brambillaa,
Lucia Bernasconia, Pietro Papab, Antonella Vallib,
Eleonora Buscagliaa, Maria T. Novellic,
Paloma G. Morunod and Carlo A. Locatelia
aPavia Poison Control Centre – National Toxicology Information
Centre – Istituti Clinici Scientifici Maugeri IRCCS, Pavia, Italy;
bAnalytical Toxicological Laboratory, IRCCS Policlinico San Matteo
Foundation, Pavia, Italy; cIntensive Care Unit, Cardinal Massaia
Hospital, Asti, Italy; dRadiology Unit, Cardinal Massaia Hospital,
Asti, Italy

Objective: Crack-lung is an acute pulmonary syndrome occurring
within 48hours after crack (cocaine free-base) smoking. It is char-
acterized by acute dyspnea and diffuse ground-glass opacities.
We describe a crack-lung-like syndrome in a case of analytically
confirmed new synthetic opioid (NSO) consumption.
Case report: A 20-year-old male was admitted to the intensive
care unit (ICU) with worsening dyspnea that appeared 48hours
after snorting a drug of abuse, reported as a synthetic opioid. On
admission, arterial blood gases (ABG) showed hypoxia (PaO2

56mmHg, oxygen saturations 89% on room air). Blood biochem-
istry was normal, except for white blood cell count of 12,710/mL
and PCR 48mg/L. Chest X-ray and computerised tomography
(CT) scan showed a mediastinal widening and bilateral parenchy-
mal ground-glass opacity, mostly with bilateral near-hilum distri-
bution. The clinical picture raised the diagnostic suspicion of
crack-lung syndrome (denied by the patient). He was afebrile,
and blood cultures for bacterial/viral infection were negative. He
was treated symptomatically for 72hours, with nasal high-flow-
oxygen and steroids. After a progressive improvement, he recov-
ered and was discharged after 10 days with normal biochemistry
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and CT scan. Toxicological urinary screening performed in the
ICU was negative for cocaine and other drugs (cannabis, opioids,
methadone, methamphetamines). A blood sample (from admis-
sion) and residue of the abused substance (powder labelled as
“Research Chemical Powder 2-methyl-AP-237, not for human con-
sumption”) were analysed, confirming the presence of methyl-
AP-237. No other substances were detected. Blood was tested for
conventional drugs of abuse and new psychoactive substances
(NPS), was positive only for methyl-AP-237 (25ng/mL).
Conclusion: 2-Methyl-AP-237 (AP-237) is an opioid classified by
the United Nations Office on Drugs and Crime (UNODC) as a
non-fentanyl opioid. It was first identified in a seizure (March
2019) in Slovenia. The only available information on the effects
of 2-methyl-AP-237 is found on user forums, reporting euphoria,
muscle relaxation and severe respiratory depression. This case
was characterized by a clinical and radiological crack-lung-like
syndrome without crack smoking. The absence of opioid neuro-
logical clinical manifestations is probably due to the delayed hos-
pital admission. The patient was not tested for COVID-19
because he was hospitalized before the COVID-19 pandemic.
Moreover, he was afebrile and CT images differed from those of
COVID-19 patients. The availability of NSOs on the drug market is
increasing and the related clinical picture can be different from
the typical opioid toxidrome. This case underlines the importance
of specialized laboratory analysis to identify NPS exposure early,
which can explain unusual clinical presentations.

324. A comparative analysis between
acute ethanol poisoning and acute
ethanol combined with drugs of
abuse poisoning in adolescents

Viorela Nitescua, Catalin Stemateb, Dora Boghitoiua

and Coriolan Ulmeanua
aPediatric Poisoning Centre, Emergency Clinical Hospital for
Children "Grigore Alexandrescu", Bucharest, Romania; bEmergency
Department, Emergency Clinical Hospital for Children "Grigore
Alexandrescu", Bucharest, Romania

Objective: To compare clinical features between acute ethanol
poisoning and acute ethanol combined with drugs of abuse poi-
soning in adolescents.
Methods: We analyzed cases of adolescents with acute poison-
ing with ethanol alone or in combination with drugs of abuse,
during a 5-year period, using the medical records and taking into
consideration age, gender, environment, severity of clinical pic-
ture evaluated by the presence of coma and length of hospital-
ization. The patients were divided in to two samples. Sample 1
included adolescents with acute ethanol poisoning and sample 2
adolescents with acute ethanol combined with drugs of abuse
poisoning. Statistical analysis was performed using Mann-
Whitney, chi-squared and binomial tests.

Results: A total of 229 patients with acute ethanol poisoning
(sample 1) and 28 patients with acute ethanol combined with
drugs of abuse (sample 2) were admitted in our centre between
2014-2018.
The characteristics of the two samples are presented in Table 1.
Regarding the age, gender and environment the analysis showed
that there were no significant differences between the two sam-
ples. There was no significant difference between the two sam-
ples regarding the severity of the clinical picture quantified by
the presence of coma (41.7% versus 46.4%, p¼ 0.864). The
length of hospitalization, however, was significantly longer in
patients from sample 2 compared to sample 1 (1.09 days versus
2 days, p¼ 0.0005).
Conclusion: Consuming drugs of abuse with ethanol does not
significantly influence the development of severe symptoms but
the length of hospitalization is significantly longer in acute poi-
soning with ethanol plus drugs of abuse compared to acute
ethanol poisoning alone.

325. Predicting hypertension using
subjective symptoms in recreational
drug users at first-aid stations at
dance events

Yoram P. Prinsa, Laura Hondebrinka,
Irma S. van den Hengel-Koota, Ronald Litsenburgb

and Douwe Dekkerc
aDutch Poisons Information Center, University Medical Center
Utrecht, Utrecht, Netherlands; bEvent Medical Service, Uden,
Netherlands; cDutch Poisons Information Center and Department
of Internal Medicine, University Medical Center Utrecht, Utrecht,
Netherlands

Objective Large dance events have become very popular.
Notably, adverse health incidents associated with drug abuse
occur at many events. Previously, we found a correlation
between headache and hypertension in recreational drug-
exposed patients presenting to first-aid stations at dance events,
whose blood pressure was logged (20% of all patients, ̴ 75%
hypertension). To corroborate this finding in the whole popula-
tion of drug-exposed patients presenting to first-aid stations, we
conducted a prospective study.
Methods: We included drug-exposed patients presenting to a
first-aid station at two dance events in the Netherlands. Data on
drug use and symptoms were collected with a questionnaire and
blood pressure was measured. Outcome parameters were the
presence of several subjective symptoms and the severity of
hypertension discriminating moderate hypertension (systolic
blood pressure (SBP)> 140mmHg or diastolic blood pressure
(DBP)> 90mmHg) and severe hypertension (SBP >160 or DBP
>100). The correlation was assessed using univariate logistic
analyses.

Table 1. Characteristics of adolescents with acute ethanol poisoning, with and without drugs of abuse, treated over a 5-year period (2014-2018).

Criteria Sample 1: Ethanol acute poisoning (n¼ 229) Sample 2: Ethanol and drugs of abuse poisoning (n¼ 28)

Gender Male 141 patients (61.6%)
Female 88 patients (38.5%)

Male 15 patients (53.5%)
Female 13 patients (46.5%)

Age 11-14 years 59 patients (25.8%)
15-18 years 170 patients (74.2%)

11-14 years 8 patients (25%)
15-18 years 20 patients (75%)

Environment Urban 172 patients (75.1%)
Rural 57 patients (24.9%)

Urban 26 patients (92.8%)
Rural 2 patients (7.2%)

Coma 94 patients (41.7%) 13 patients (46.4%)
Length of hospitalization 1.09 day 2 days
Drugs of abuse Not applicable Cannabis 22 patients

LSD 3 patients
New psychoactive substances 3 patients
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Results: We included 99 patients, median age of 23 years [IQR:
20-28] and 58% male. Most patients reported the use of only
one drug (N¼ 72, 73%), most commonly 3,4-methylenedioxyme-
thamphetamine (MDMA, N¼ 71, 72%). The mean SBP and DBP
were 144mmHg (SD ¼18) and 94mmHg (SD ¼13), respectively.
Moderate hypertension was observed in 72% (N¼ 71/99) of
patients. Amongst patients with headache, 85% had moderate
hypertension (N¼ 28/33) (Table 1). Moderate hypertension was
associated with headache (OR ¼3.0, 95% CI: 1.02-8.8), with a
specificity of 82% and, sensitivity of 39%. No significant correl-
ation was found between additional subjective symptoms and
severe hypertension.
Conclusion: The presence of headache was correlated with
moderate hypertension, however, due to a low sensitivity, nei-
ther the presence or absence of headache can be applied in tri-
aging which patients should be further assessed for
hypertension. The number of patients with severe hypertension
was low and a larger population is necessary to confirm a
correlation.

326. Acute recreational drug toxicity
in Ghent, Belgium. Comparison of
self-reports and analytical detection
by immunoassay (IA) and mass
spectrometry (MS) testing

Laurence Daveloose, Peter De Paepe and
Cathelijne Lyphout
Emergency Medicine, UZ Ghent, Ghent, Belgium

Objective: To compare self-reported and analytically confirmed
substance use in cases of acute recreational drug toxicity at
Ghent University Hospital (UZGent), which participates in the
European Drug Emergencies Network Plus Project
(EuroDEN Plus).
Methods: Between January 2018 and December 2019, 250
patients who presented at the Emergency Department of
UZGent with symptoms of acute recreational drug intoxication
were screened by laboratory analysis and were included. In
2018, 83 patients underwent immunoassay (IA) tests and, when
new psychoactive substance (NPS) or specific drug use was clin-
ically suspected, we also used additional analytical tests (e.g.,
gas chromatography-mass spectrometry (GC-MS)). In 2019, 167
patients were systematically subjected to both IA and MS
tests [1].
Results: Analytical confirmation of self-reported methadone,
cannabis, cocaine and 3,4-methylenedioxymethamphetamine
(MDMA) in 2018 and 2019 and of gamma-hydroxybutyrate/
gamma-butyrolactone (GBH/GBL), amphetamines, ketamine and
NPS in 2019 only, was high (>70%). It was low for heroin and
lysergic acid diethylamide (LSD) (<25%) in 2018 and 2019. In
2018 and 2019, self-reporting was low for analytically detected

Table 1. The number of drug-exposed patients presenting to a first-aid sta-
tion at dance events with headache and moderate (SBP >140mmHg) or
severe (SBP >160mmHg) hypertension.

Hypertension
>140 / >160mmHg

No hypertension
>140 / >160mmHg Total

Headache 28 / >15 5 / >18 33/33
True positive False positive

No headache 43 / >20 23 / >46 66/66
False negative True negative

Total 71 / 35 28 / 64 99/99
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cannabis, benzodiazepines/Z-drugs, methamphetamines, other
opiates and NPS (<50%) (Table 1).
Conclusion: When additional analytical methods are systematic-
ally applied, detection of methadone, cannabis, cocaine, MDMA,
GHB/GBL, amphetamines, ketamine and NPS appears to be accur-
ate compared to self-reporting. When they are not, this reporting
accuracy appears to be less for GHB/GBL, amphetamines, keta-
mine and NPS. When cocaine and ketamine are detected by
laboratory analysis, the self-reporting of these drugs appears to
be accurate. This accuracy seems to be low for cannabis, benzo-
diazepines/Z-drugs, methamphetamines, other opiates and NPS.

Reference

[1] Liakoni E, Yates C, Dines AM, et al. Acute recreational drug tox-
icity: comparison of self-reports and results of immunoassay and
additional analytical methods in a multicenter European case ser-
ies. Medicine. 2018;97:e9784.

327. In vino veritas: accidental MDMA
poisoning by illicit drug trafficking

Katrin Fabera, Katharina E. Hofera, Fabio Lanzob,
Stefanie Schulte-Velsa and Stefan Weilerc
aNational Poisons Information Centre, Associated Institute of the
University of Zurich, Zurich, Switzerland; bDepartment of Critical
Care, Intensive Care, Hospital La Carit�a, Locarno, Switzerland;
cInstitute of Pharmaceutical Sciences, Department of Chemistry
and Applied Biosciences, ETH, Zurich, Switzerland

Objective: Trafficking and transportation of illicit drugs in wine
bottles is reported in the media [1] and precursors of meta-
mphetamine derivatives have been found in confiscated liquids
[2]. We present a patient with a sympathomimetic toxidrome
after consumption of presumed wine.
Case report: A 25-year-old previously healthy Caucasian male
was admitted to the emergency department (ED) with sympatho-
mimetic symptoms. The symptoms developed 15minutes after
drinking a glass of prosecco and a sip of red wine, which had a
strange and acidic taste. The wine bottle had been bought at an
auction of unclaimed parcels at a post office near the border.
The patient denied any medication, illegal drug use or allergies.
On arrival to the ED he was severely agitated with arterial hyper-
tension (systolic blood pressure 160mmHg), tachycardia (180
bpm) and tachypnea (40/minute). He presented with mydriatic
pupils, dry mucous membranes, diaphoresis, tympanic tempera-
ture of 38.3 �C, shaking chills and a symmetric tremor of the
lower extremities. An electrocardiogram (ECG) and chest X-ray
were unremarkable as well as laboratory values (including hep-
atic, renal, hematologic and inflammatory parameters, D-dimers
(0.22mg/L; < 0.5), arterial blood gas parameters (pH 7.41, pCO2

4.98 kPa), thyroid stimulating hormone (1.95mU/L; range 0.29-
4.2)). An infectious etiology, pulmonary embolism and thyrotoxic
crisis were excluded. Blood alcohol concentration was 0.3 g/L.
Immunological urine toxicology screen was positive for metham-
phetamine, amphetamine and 3,4-methylendioxy-N-methylam-
phetamine (MDMA). Initial treatment comprised intravenous
morphine (2.5mg), pethidine (25mg) and metoprolol (2mg).
Agitation improved after IV diazepam (10mg); blood pressure
and respiratory rate normalized. Tachycardia, discreet diaphoresis
and temperature improved a few hours later. Except for occa-
sional symmetrical tremors of the lower limbs neurological status
was normal. The subsequent clinical course was uneventful and
he was discharged the following day. Due to the credible history
of the patient, who denied being a drug user, further

chromatographic analysis were performed. MDMA was found in
a concentration of 40%, and acetone (5.6%) and isopropyl alco-
hol (2.7%) in all samples of the purple liquid in the confiscated
wine bottles.
Conclusion: Manipulated bottles may be used for the transport
of dissolved illegal drugs. Highly concentrated MDMA, as ana-
lysed in the camouflaged liquid in our case, may cause life-
threatening poisoning.
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328. Frequent hospitalization for
synthetic cathinone poisonings: a case
series reported to the Dutch Poisons
Information Center

Johanna J. Nugteren-van Lonkhuyzen,
Saskia J. Rietjens, Antoinette J. H. P. van Riel,
Irma S. van den Hengel-Koot, Ramon R. Contrucci,
Dylan W. de Lange and Laura Hondebrink
Dutch Poisons Information Center, University Medical Center
Utrecht, Utrecht, Netherlands

Objective: In Europe, synthetic cathinones (SCs) are among the
most commonly detected new psychoactive substances (NPS) in
consumer drug samples and forensic seizures. Although the preva-
lence of use of NPS is low, health incidents are reported. From
2013 onwards, the annual number of SC poisonings reported to
the Dutch Poisons Information Center (DPIC) has increased from 8
cases in 2013 to 42 cases in 2019, and currently SCs represent the
largest group of NPS poisonings. Therefore, we investigated the
circumstances and clinical course of SC poisonings.
Case series: Between January 2016 and July 2019 61 SC poison-
ings were reported to the DPIC, and were followed-up by tele-
phone using standardized questionnaires with the patient and/or
physician. Male patients were overrepresented (N¼ 49, 86%) and
the median age was 25 years (IQR 19-39 years, range 15-61
years). Two patients were repeatedly exposed, with a total of 6
poisonings. Use of 3-methylmethcathinone (3-MMC) was reported
most often (N¼ 18, 30%), followed by alpha-pyrrolidinopentio-
phenone (alpha-PVP) (N¼ 15, 25%) and mephedrone (4-MMC)
(N¼ 14, 23%). Other reported SCs were 4-methylethcathinone (4-
MEC), 3-chloromethcathinone (3-CMC), methylone, N-ethylhexe-
drone (Hex-en), alpha-pyrrolidinohexiophenone (alpha-PHP), 4-
chloro-alpha-PVP, and ethylone. The most common routes of
exposure were ingestion (N¼ 22, 36%), snorting (N¼ 14, 23%),
and injection (N¼ 13, 21%). In about one third of the poisonings
(N¼ 23, 38%) multiple doses were used in one session. Common
reasons for using SCs were recreational (N¼ 15), to reduce stress
(N¼ 6), because of addiction (N¼ 6), and as an aphrodisiac
(N¼ 5). Co-exposure to other illicit substances and/or alcohol (>
2 standard drinks) was frequently reported (70%), including can-
nabis, amphetamine, cocaine, 3,4-methylenedioxymethamphet-
amine (MDMA), alkyl nitrites (“poppers”), and gamma-
hydroxybutyrate/gamma-butyrolactone (GBH/GBL). Symptoms in
cases of poisonings with SCs only (N¼ 16) included agitation/
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aggression, anxiety, confusion, insomnia, tachycardia, mydriasis,
perspiration, muscular effects (muscle twitching/spasms or
tremor), and hallucinations. One 3-MMC-related fatality was
reported. This male patient (60-65 years) suddenly developed
coma and asystole after rectal exposure to 3-MMC, alkyl nitrites
(“poppers”) and sildenafil. Resuscitation was unsuccessful. The
majority of poisonings presented to an Emergency Department
(N¼ 46, 75%) and 51% were admitted to hospital (N¼ 31).
Twelve patients (20%) were admitted to an intensive care unit.
The median duration of admission was 13hours (IQR 6-38 hours,
range 3 hours-11 days).
Conclusion: The majority of SC poisonings result in sympatho-
mimetic toxicity requiring hospital admission. Most patients
reported co-exposure to other illicit substances and/or alcohol,
which may have aggravated the clinical course. Toxicological
analysis of biological samples is needed to relate clinical charac-
teristics to SC exposure.

329. Exposures involving opioids and
alcohol reported to the US Poison
Centers

Saumitra Rege, Heather Borek, Aaron Frey and
Christopher Holstege
Department of Emergency Medicine, University of Virginia,
Charlottesville, United States

Objective: In 2018, opioids accounted for 69.5% of all overdose
deaths. In 2019, 25.8% of people aged 18 or older reported
binge drinking in the past month. The aim of the current study
was to evaluate the epidemiology of exposures reporting both
opioid and alcohol use to the US Poison Centers (PCs).
Methods: The National Poison Data System (NPDS) was queried
for all exposures reporting both opioids and alcohol from 2011
to 2018. Cases resulting in major medical outcomes or deaths
were categorized as serious medical outcomes (SMO). We
descriptively assessed the demographic and clinical characteris-
tics of exposures. Temporal trends were evaluated using general-
ized linear mixed models. Independent predictors of opioid
mortality were studied using logistic regression.
Results: There were 48,127 exposure calls involving opioids and
alcohol during the study period. The frequency of such expo-
sures decreased by 29.5% (p < 0.001), and the rate of exposures
decreased by 21.2% (p < 0.001). There were 1,112 deaths in our
study sample (2.3%), with 9.1% of cases demonstrating major
effects. Among cases with SMO, there was a greater proportion
of cases demonstrating the presence of additional substances
(72.8% versus 64.1%), including multiple opioids (13.9% versus
8.4%) as compared to non-SMO exposures. Cases over 50 years
of age (28.8% versus 21.6%) and males (56.1% versus 49.2%)
were more common in the exposures that resulted in SMO.
Suspected suicides accounted for approximately half of the expo-
sures with SMO. Hydrocodone exposures were most frequently
observed and naloxone was a commonly used therapy. The risk
of SMO was the highest in patients over 60 years of age (Ref: 20
– 29 years) (AOR: 1.99, 95% CI: 1.75 – 2.26). Males were 15%
more likely than females to have serious exposures to opioids
and alcohol (AOR: 1.15, 95% CI: 1.08 – 1.22). In cases involving
substances in addition to opioids and alcohol, the risk of SMO
increased 2-fold. Other important predictors of an SMO were sus-
pected suicide (Ref: Unintentional exposure) (AOR: 1.74, 95% CI:
1.57 – 1.92), parenteral route of administration (Ref: Ingestion)
(AOR: 3.85, 95% CI: 3.01 – 4.94) and exposure to benzodiazepines
(Ref: no benzodiazepines) (AOR: 1.10, 95% CI: 1.02 – 1.18).

Conclusion: Analysis of calls to US PCs indicated a decreasing
trend of exposures involving both alcohol and opioids. Exposures
resulting in SMO demonstrated a high risk among intentional
reasons for exposures and occurred in older age groups.
Continued surveillance is key to ensuring the implementation of
timely and tailored responses.

330. The Color Purple: death
associated with brorphine, an
emerging novel synthetic opioid

Varun Vohra and Cynthia Aaron
Emergency Medicine, Michigan Poison Center, Wayne State
University School of Medicine, Detroit, United States

Objective: Novel synthetic opioids continue to fuel and exacer-
bate the US opioid epidemic. While previous reports demon-
strate increases in synthetic opioid-related deaths as largely
driven by fentanyl and fentanyl analogs, recent toxicosurveil-
lance has identified emerging trends in other synthetic opioids
[1]. Reports in our state reveal an increasing presence of a
product known only as "purple heroin". It is unknown at this
time whether the color carries any significance. In our state,
purple heroin has so far been associated with three docu-
mented acute overdoses, including one fatality. Seized samples
tested by the State Police Laboratory revealed several compo-
nents of this product including fentanyl and a novel compound,
brorphine. Brorphine (chemical name 1-(1-(1-(4-bromopheny)e-
thyl)piperidin-4-yl)-1,3-dihydro-2H-benzimidazol-2-one) is a syn-
thetic opioid with a piperidine benzimidazolone structure. It
was first reported in scientific literature in 2018 and in vitro
pharmacological studies demonstrate a similar structure, mech-
anism, and potency with fentanyl. Reports indicate brorphine
has been found in combination with heroin and fentanyl [2]. As
of July, 2020, brorphine has been confirmed in seven blood
samples from US fatalities. We present the first documented
fatality associated with brorphine in our state.
Case report: A 61-year-old female with history of obesity, hyper-
tension, chronic obstructive pulmonary disease (COPD), schizo-
phrenia, hyperlipidemia, and without documented history of
substance use, died due to fatal overdose associated with bror-
phine. She was found in her home five days after last being seen
alive. The only reported paraphernalia found at the scene were
several cut straws and unopened vials of her antipsychotic medi-
cation. Postmortem toxicology results were positive for: Heart
blood – ethanol 27mg/dL, 4-anilino-N-phenethylpiperidine
(ANPP) screen positive, brorphine 2.0 ng/mL, gabapentin 6.8 mg/
mL, chlorpromazine 82ng/mL, fentanyl 0.32ng/mL and urine
drug screen presumptively positive for benzodiazepines and
amphetamines. The Medical Examiner postmortem examination
report ruled cause of death due to toxic effects from brorphine
and fentanyl and the manner as accidental.
Conclusion: This is the first documented fatality with postmor-
tem blood concentrations of the novel synthetic opioid bror-
phine within our state.
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331. A 1-year prospective analysis of
propranolol exposures reported to the
UK National Poisons Information
Service (NPIS)

Hayley A. Williamsa, Des Henkea, Pardeep S. Jagpala,
Robin E. Fernera, Euan A. Sandilandsb and
Sally M. Bradberrya
aNational Poisons Information Service (Birmingham Unit),
Birmingham, United Kingdom; bNational Poisons Information
Service (Edinburgh Unit), Edinburgh, United Kingdom

Objective: To clarify the circumstances surrounding overdose in
patients prescribed propranolol.
Methods: Prospective analysis of twelve months’ enquiries
involving propranolol to the Birmingham and Edinburgh Units,
from 1 June 2019 to 31 May 2020.
Results: We received 171 enquiries regarding 164 patients. Most
exposures (140) occurred at home; 17 were in prison. Further ana-
lysis will concentrate on the 82 (50%) patients who took a deliber-
ate overdose of prescribed propranolol, 22 of whom (27%) had
taken overdoses previously. The tablet size was documented in 65
cases (79%); 10mg (n¼ 14), 40mg (n¼ 38), 80mg (n¼ 12) and
160mg (n¼ 1). Only 2/65 were sustained release preparations.
The median dose of propranolol taken (n¼ 71) was 600 (IQR
260–1240) mg. The median dispensed dose (n¼ 21) was 980 (IQR
560–2240) mg. Twenty-eight patients took an overdose of pro-
pranolol alone, with alcohol (n¼ 2), other drugs (n¼ 44), or alco-
hol and other drugs (n¼ 8). Propranolol was prescribed for
anxiety (n¼ 46), migraine (n¼ 8), mood stabilisation (n¼ 2),
hypertension (n¼ 2), and essential tremor (n¼ 1). Of the 46
patients prescribed propranolol for anxiety, 14 (30%) had taken
overdoses prior to this exposure, and 16 (35%) suffered severe or
fatal poisoning as a consequence of this most recent overdose.
Seventeen patients took a deliberate overdose of both prescribed
propranolol and one or more selective serotonin reuptake inhibi-
tors (SSRIs); sertraline (n¼ 8), citalopram (n¼ 6) and fluoxetine
(n¼ 5). SSRIs had been prescribed to at least 12 of these patients.
Nine of the 17 patients developed severe poisoning and at least
one died. In 82 patients taking an overdose of prescribed propran-
olol, the maximum Poisoning Severity Score [1] was unknown
(n¼ 4), none (n¼ 22), minor (n¼ 28), moderate (n¼ 3), severe
(n¼ 20), and fatal (n¼ 5). In those who developed severe or fatal
propranolol toxicity, the median recorded dose (n¼ 17) was 1600
(IQR 1120–3000) mg. The indications in the five patients who died
after taking prescribed propranolol were: anxiety (n¼ 3), migraine
(n¼ 1), and unknown (n¼ 1). All had intentionally ingested pro-
pranolol with other drugs and the doses, documented in four
cases, were 240, 840, 1600, and 2240mg.
Conclusion: Propranolol had been prescribed for anxiety to
more than half of the patients who took a deliberate overdose;
30% had taken overdoses previously and 35% developed severe
or fatal poisoning. Co-ingestion with an SSRI may increase the
risk of severe toxicity in those taking propranolol overdoses.
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332. Intravenous pentobarbital
overdose treated with supportive care
and multidose activated charcoal
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Clinical Pharmacology and Toxicology, Western Sydney Local
Health District Toxicology Service, Westmead, Australia

Objective: Pentobarbitone (pentobarbital) is a short-acting bar-
biturate used for animal euthanasia in Australia; 10-15g of intra-
venous pentobarbitone causes human death after a median time
of 16minutes [1]. Multidose activated charcoal (MDAC) is used
for phenobarbitone overdoses [2], however it is not described for
pentobarbitone. In animal studies, pentobarbitone and its metab-
olites were excreted in bile [3] and in large overdose, there may
be benefit of MDAC in enhanced elimination. We describe the
use of MDAC in a severe pentobarbitone overdose case.
Case report: A 25-year-old female veterinary nurse student was
found unconscious after injecting an estimated 8.125 g of pento-
barbitone. On initial examination, she had a Glasgow Coma
Score (GCS) 3, oxygen saturations 74%, respiratory rate 10-12/
min, blood pressure (BP) 77/50mmHg, heart rate 106 beats min,
temperature 36.1 �C and 4mm pupils with sluggish pupillary
responses. She was rapidly intubated in the emergency depart-
ment (ED). After intravenous fluid boluses, her BP needed further
inotropic support in the intensive care unit (ICU). She received
50g of activated charcoal in ED and two more doses of 25g
each at 2 and 4hours after initial dose. She became hypothermic
to 33.5 �C requiring re-warming and developed a lactic acidaemia
peaking at 10.6mmol/L. Extravasated pentobarbitone had caused
necrosis in the bilateral cubital fossae, complicated by occlusive
thrombus in bilateral cephalic and left basilic veins. Her initial
serum showed a pentobarbitone concentration of 33.6mg/L. She
remained unresponsive with a GCS of 3 for 2 days in ICU whilst
receiving supportive care. She had three further 25 g doses of
activated charcoal on day 2 of admission. On day 3 she devel-
oped a cough reflex and by day 4 began to withdraw to painful
stimuli. On day 5, she was moving all limbs spontaneously and
subsequently required sedation for agitation. She had gradual
improvement in neurological state and was extubated on day 10
of admission. Her bilateral cubital fossa wounds required skin
grafting. She has made good functional neurological recovery.
Conclusion: In severe pentobarbitone poisoning, supportive care
and MDAC resulted in good neurological outcome.
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333. The impact of codeine
upscheduling on prescriptions,
overdoses, Emergency Department
presentations and mortality in
Victoria, Australia
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aVictorian Poisons Information Centre, Austin Health, Victoria,
Australia; bDepartment of Forensic Medicine, Monash University,
Victorian Institute of Forensic Medicine, Victoria, Australia;
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Objective: Prior to February 2018, codeine was available over-
the-counter (OTC) in Australia as a pharmacist-only medicine
(Schedule 3) in low-strength formulations with 15mg or less per
tablet. In February 2018, The National Drugs and Poisons
Schedule Committee (NDPSC) upscheduled codeine-containing
medicines (CCM) to Schedule 4 (prescription-only medicine). This
study aimed to determine the impact of upscheduling on pre-
scriptions, overdoses and deaths.
Methods: This study used interrupted time series analysis, a
quasi-experimental design, to retrospectively evaluate the impact
of upscheduling on codeine-related prescriptions, overdose poi-
soning calls to the Victorian Poisons Information Centre (VPIC),
Emergency Department (ED) presentations to Austin Health, and
deaths reported to the Victorian Coroner from 1 January 2013 to
31 December 2019.
Results: The rate of some high-strength codeine formulation pre-
scriptions (codeine 30mg) dropped in February 2018 (P¼ 0.047),
but plateaued thereafter. Prescriptions of low-strength codeine
products increased post-upscheduling in February 2018
(P¼ 0.001) and from February 2018 to December 2019 (P <
0.0001), a change from their steady decrease between 2013 and
2018 (P < 0.0001). There was a significant reduction in the trend
of high-strength codeine poisoning calls (P¼ 0.03). Low-strength
codeine poisoning calls to the VPIC were already reducing pre-
upscheduling, but upscheduling in February 2018 coincided with
a greater reduction (P < 0.0001), and was followed by continued
reduction. High-strength codeine overdose ED presentations
reduced in February 2018 (P¼ 0.02), then plateaued. Low-strength
codeine overdose ED presentations reduced in February 2018
(P¼ 0.02) with a downward trend thereafter, a significant devi-
ation from their previously increasing trend (P¼ 0.03). Codeine-
related deaths also dropped in February 2018 (P < 0.001).
Conclusion: Codeine upscheduling to prescription-only medicine
has increased codeine prescriptions and reduced codeine-related
overdose and unnatural death in Victoria.

334. Intravenous iron overdose: don’t
trust the blood levels

Erik Lindeman, Lovisa €Ostberg and
Ann-Charlott Svanhagen
Swedish Poisons Information Center, Stockholm, Sweden

Objective: Colorimetric plasma iron assays involve in vitro acidifi-
cation that unbinds iron from transferrin in the sample to enable
analysis of total iron. Acidification will also dislodge a portion of
the iron bound to the carbohydrate shell of any intravenous iron
preparations present, creating elevated iron concentrations
in vitro that do not correspond to increases in free iron in vivo
[1]. Furthermore, the uptake of some intravenous iron prepara-
tions to the reticuloendothelial system (RES) is saturable, result-
ing in prolonged elevations of the parent compound in the
plasma compartment [2]. The present case illustrates how these
little-known properties may lead to unnecessary and potentially
harmful interventions in overdoses of intravenous iron.
Case report: An 82-year-old man with moderate renal insuffi-
ciency and warfarin-treatment for atrial fibrillation was admitted
for anemia and dehydration caused by gastrointestinal bleeding.
After initial resuscitation, he was ordered intravenous iron-isomal-
toside (Monofer) 1 g as a single injection to correct his iron defi-
ciency. The dose was erroneously repeated on the two following
days, making the total dose 3 g. The mistake was realized on day
5 when plasma-iron (by colorimetric assay) was 90 mmol/L (500
mg/dL). The patient was without gastrointestinal or hemodynamic
symptoms, had no acidosis and no elevated transaminases. He
was started on desferoxamine due to fears that he might be in
the “latent period” of iron toxicity. Plasma-iron concentrations
remained at 90-95 mmol/L (500-530 mg/dL) for another five days.
During this time the patient intermittently received a total of 80
ampoules (40 g) of deferoxamine and two 4hour sessions of
hemodialysis on the assumption that the persistently elevated
plasma-iron was due to inadequate renal elimination of the iron-
deferoxamine complex. None of these interventions affected the
plasma-iron and the patient remained asymptomatic. All treat-
ments for iron poisoning were stopped on day 9 and the
plasma-iron concentration had normalized by day 12.
Conclusion: In intravenous iron preparations a carbohydrate
shell shelters the bloodstream from the toxic effects of iron in a
manner functionally similar to ferritin. Highly stable, large diam-
eter preparations can have a saturable RES-clearance and can
persist in plasma for >1 week after large doses [2]. Elevated
plasma-iron concentrations are to be expected after the adminis-
tration of intravenous iron, may be prolonged and are useless as
indicators of iron toxicity.
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335. Favorable acute toxicity profile
of the “hiking” stimulant nikethamide

Colette Degrandi, Sonja Tscherry and
Cornelia Reichert
National Poisons Information Centre, Tox Info Suisse, Associated
Institute of the University of Zurich, Zurich, Switzerland

Objective: Nikethamide is a CNS stimulant with main effects on
cardiovascular and respiratory function. Formerly, it was used as
an antidote against long-lasting narcotics, such as tribromethyl
alcohol or barbiturates. In Switzerland chewable tablets, contain-
ing 125mg nikethamide and 200mg glucose (Gly-CoraminVR ), are
still available as a non-prescription drug for fatigue, mainly
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advertised as a booster for hiking in the Swiss mountains. The
tablets resemble a popular candy and are often accidentally
ingested by children. Oral doses �7500mg nikethamide in adults
result in only minor symptoms such as nausea and vomiting [1],
however, modern drug approval trials or data in children are
lacking. The aim of this retrospective study was to determine the
acute toxicity profile of nikethamide after oral exposure.
Methods: Retrospective review of acute oral nikethamide expo-
sures reported to the Swiss Poisons Information Centre between
1966 and 2019. All cases with single substance ingestion, suffi-
cient evidence of exposure and causality, and medical follow up
were included. Severity was graded according to the Poisoning
Severity Score.
Results: Overall 99 patients (32 males, 28 females, 39 unknown)
were included, 89 children (90%) and 10 adults (� 17 years). The
exact age was reported in 87/89 children (average 3.7 years,
range 0.8-12 years). No symptoms occurred in 69 children and 5
adults. Minor symptoms were observed in 19 children and 5
adults. There was one moderate course in a 5-year-old girl, who
developed agitation and hallucinations. No severe courses or
deaths were reported (Table 1).
Conclusion: Overdose with nikethamide is well tolerated, even in
young children and observation at home seems reasonable. Only
one child developed CNS excitation with 192mg/Kg, correspond-
ing to 30 ingested tablets.
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336. Successful 40-hour delayed
acetylcysteine treatment in a severe
acetaminophen acute hepatitis
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Raffaella Butera and Giuseppe Bacis
Bergamo Poison Control Center, Bergamo Poison Control Center,
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Objective: Acetaminophen (APAP) overdose is a common cause
of hepatotoxicity. We report a case of APAP-related hepatotox-
icity that resolved despite delayed antidotal treatment.
Case report: A 55-year-old female was found unconscious about
4 hours after she was last seen. No medicines or drugs of abuse
were recovered nearby and her husband denied any psychiatric
disorder. She was comatose (Glasgow Coma Score (GCS) 3), with
bilateral mydriasis, severe hypothermia (25 �C), bradypnea, hypo-
tension, atrial fibrillation with ventricular bradycardia and hypo-
kalemia (2.5mmol/L). Her medical history included a meningioma
resection three years before, that left disabling frontal-temporal
pain. APAP, tramadol, APAP/codeine, carbamazepine, pregabalin,
oxycodone/naloxone had been prescribed without benefit. Due
to the intractable pain, a peripheral nerve stimulation was
started. In the ICU, she was unresponsive to adrenaline (0.2 mg/
Kg/min) and noradrenaline (0.2 mg/Kg/min), and developed lactic
acidosis. Urinary tests were positive for benzodiazepines, opiates,
and 3,4-methylenedioxymethamphetamine (MDMA). After nor-
malization of body temperature, hemodynamic instability and
atrial fibrillation resolved. Two days later, AST 3182U/L (normal
13-40), ALT 2612U/L (normal 7-40), LDH 2900U/L (normal 120-
246), total bilirubin 2mg/dL (normal 0.2-1.2) and PT-INR 2.23
(normal 0.8-1.25) were detected. On the hypothesis of MDMA
acute hepatitis and following advice from the Poison Center, a
second level toxicological test was performed on samples from
arrival. About 5 hours after ingestion, the serum APAP was 199.8
mg/mL, carbamazepine 11.7 mg/mL (normal 8-12), trazodone
3158 ng/mL (normal 700-1600) and bromazepam 590ng/mL (nor-
mal 700-1600); urine drug results were positive for codeine, oxy-
codone, and morphine and negative for MDMA. The MDMA
positivity was a trazodone-associated false-positive. At 13hours,
APAP was 125.7 mg/mL and at 40 hours, APAP 102 mg/mL and
carbamazepine 30.2 mg/mL. Given these findings, intravenous N-
acetylcysteine (NAC) infusion and administration of repeated oral
doses of charcoal were started 40hours after ingestion. The day
after, ALT increased to 5206U/L, AST 4605U/L, PT-INR 4.4 and,
according to King’s College criteria, the patient was listed for
liver transplantation. Surprisingly, hepatic function normalized
during the following 96hours of NAC infusion.
Conclusion: NAC has the highest efficacy if started within
8 hours after an APAP overdose. In our case, persistently elevated
APAP concentrations and decreased N-acetyl-p-benzoquinoni-
mine formation could be related to CYP2E1 inhibition by broma-
zepam and competition for CYP3A4 by codeine, tramadol and

Table 1. Severity of exposure in children and adults after oral nikethamide (n¼ 99).

Severity Number

Dose in mg
N/total range

average; median

Dose in mg/Kg N/total
range

average; median Symptoms

Children
No effects 69 N¼ 55/69

62.5-2500
449.4; 437.5

N¼ 17/69
7.8-67.3
35.3; 31.3

None

Minor 19 N¼ 18/19
125-2400
687; 750

N¼ 10/19
11.4-83.3
36.5; 26.0

Vomiting, tachycardia, mild agitation

Moderate 1 3750 (¼ 30 chewable tablets) 192.3 Vomiting, tachypnoea, agitation, hallucinations
Adults
No effects 5 N¼ 2/5

3750 both
Not known None

Minor 5 N¼ 4/5
2500-25000
19375; 5000

Not known Vomiting, tachycardia, mild agitation
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naloxone. Although delayed, NAC infusion was probably effective
and improved the hepatic function until the resolution of the
acute hepatitis after 96 hours of treatment.

337. “Reversal” of dabigatran-induced
anticoagulation with idarucizumab:
experience of an Italian hospital

Erika Diania, Andrea Giampretib, Teresa Leredea,
Marina Marchettia, Federica Gualandrisa, Luca
Barcellaa, Georgios Eleftherioub, Mariapina Gallob,
Lorella Faraonib, Maria Gioia Contessab, Raffaella
Buterab, Giuseppe Bacisb and Anna Falangaa
aDepartment of Immunohematology and Transfusion Medicine
and Hemostasis and Thrombosis Center, Papa Giovanni XXIII
Hospital, Bergamo, Italy; bBergamo Poison Control Center,
Bergamo, Italy

Objective: Idarucizumab is a monoclonal antibody to reverse
anticoagulation induced by the oral direct thrombin inhibitor
dabigatran. Despite international recommendations on usage,
stakeholders involved in management of anticoagulation vary in
each hospital. Local anticoagulant reversal protocols must there-
fore be developed, involving all relevant disciplines, to ensure
the best cost-benefit results. The aim of this study is to evaluate
appropriateness of indication, haemostatic effectiveness and clin-
ical outcomes of idarucizumab through practice-based data.
Methods: A retrospective study enrolled all patients treated with
idarucizumab at Bergamo ASST Papa Giovanni XXIII Hospital,
from January 2016 to July 2020. Efficacy and appropriateness of
idarucizumab use were assessed by two independent operators
according to the International Society on Thrombosis and
Haemostasis (ISTH) recommendations. In addition, coagulation
parameters (PT-INR, aPTT ratio) and plasma concentrations of
dabigatran before and after administration were evaluated.
Patients were followed for up to 90 days for occurrence of
thromboembolism, re-bleeding or death.
Results: Idarucizumab was used in 29 patients: 22 (76%) pre-
sented with life-threatening bleeding (12 intracranial, 10 gastro-
intestinal) and 7 (24%) required urgent surgical intervention.
Effective haemostasis was achieved for all patients, including
those with severe renal impairment and a high plasma dabiga-
tran concentration (>500ng/mL). A good correlation was
observed between dabigatran plasma concentrations and coagu-
lation parameters, suggesting their predictive role to rapidly
identify patients with an over-therapeutic concentration of dabi-
gatran, that could benefit from reversal of anticoagulation
according to their clinical setting. Five patients died within 15
days after administration (mortality rate of 17%), none of these
deaths could be attributable to lack of efficacy or side effects of
idarucizumab. Complications within 60 days after treatment were
recorded for two patients (6.9%). One patient with amyloid angi-
opathy experienced a recurrence of thromboembolism and one
patient had anemia due to a hematoma of the thigh 10 days
after idarucizumab. Use of idarucizumab was judged appropriate
for 28 patients (96%).
Conclusion: In this cohort, idarucizumab use was safe, effective
and appropriate, with rate of re-bleeding, thromboembolism and
mortality lower than those observed in the RE-VERSE-AD trial [1].
This suggests that the presence of shared protocols and a multi-
disciplinary team (emergency physician, hemostasis and throm-
bosis experts, clinical toxicologists) may play a key role to
guarantee the correct use of idarucizumab, the safety of the
patient and reasonable use of economic resources.
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hospitals to the National Poisons
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Objective: We present an overview of metformin exposures
involving hospitalised patients reported to the NPIS, and describe
the ingested doses that corresponded to the severity of
symptoms.
Methods: A retrospective study of hospital enquiries. Data was
extracted from the UK Poisons Information Database, which
included metformin-related enquiries to the NPIS from 1 January
2010 to 31 December 2019. The incidence and epidemiology
characteristics were described. Metformin doses were examined
for both metformin only exposures and polypharmacy exposures
involving metformin. The Mann-Whitney test was used to analyse
differences in median doses for each poisoning severity score [1].
A p < 0.05 was considered significant.
Results: The NPIS received 3134 metformin enquiries over the 10
year period, of which 693 were from hospitals. Hospital enquiries
fell by 3.6% from 2010 to 2019. The median age of patients
involved was 48 years (range 0-89 years). Overall, 73.7% (474) of
exposures were intentional, mainly involving 40-69-year-olds and
14.6% (94) were accidental and most common in children aged
<5-years-old. Therapeutic errors were involved in 11% (71) of
enquiries, most commonly in adults aged >50-years-old. Overall
23.2% (161) of patients involved were asymptomatic, compared
to 67.8% (470) symptomatic patients. Only metformin was
involved in 17.5% (121) of enquiries, while 82.4% (571) of enqui-
ries were polypharmacy exposures. For enquiries involving met-
formin only, one death was recorded following ingestion of 48 g
(551.7mg/Kg). Higher doses of metformin corresponded to more

Table 1. Median ingested dose of metformin and Poisoning Severity Score
(PSS) in metformin only exposures and polypharmacy exposures.

Poisoning severity
score (PSS)

Median dose (g)
in metformin

only exposures (IQR)

Median metformin
dose (g) in polypharmacy

exposures (IQR)

Minor 9.4 (18.3) 7 (10.8)
Moderate 34.5 (26) 10.5 (14.4)
Severe 44.1 (36.7)� 14 (20.5)�
� p < 0.05; IQR Interquartile range
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severe symptoms for both “metformin only” and “polypharmacy
exposures” (Table 1).
Conclusion: Over 67% of hospital enquiries involved symptom-
atic patients. In patients with a severe PSS, the median metfor-
min doses were higher in patients with single metformin
exposures compared to polypharmacy exposures, suggesting
that other agents may influence poisoning severity scores in pol-
ypharmacy overdoses.

Reference

[1] Persson HE, Sj€oberg GK, Haines JA, et al. Poisoning severity score.
Grading of acute poisoning. J Toxicol Clin Toxicol. 1998;36:
205–213.

339. Characteristics of emergency
department presentations following a
drug suicide attempt

Mirjam Kummera, Thomas M€ullerb,
Aristomenis K. Exadaktylosc, Stephan Kr€ahenb€uhld

and Evangelia Liakonia
aClinical Pharmacology and Toxicology, Department of General
Internal Medicine, Inselspital, Bern University Hospital, University
of Bern, Bern, Switzerland; bTranslational Research Centre,
University Hospital of Psychiatry, University of Bern, Bern,
Switzerland; cDepartment of Emergency Medicine, Inselspital, Bern
University Hospital, University of Bern, Bern, Switzerland; dDivision
of Clinical Pharmacology and Toxicology, University Hospital Basel,
University of Basel, Basel, Switzerland

Objective: A relatively high proportion of suicide attempts
accounts for self-poisoning with medication [1]. Data from emer-
gency department presentations can contribute to the identifica-
tion of risk drug classes, which can vary among countries and
over time, and provide a basis for future preventive measures.
Methods: Retrospective analysis of cases presenting at the emer-
gency department of the University Hospital of Bern, Switzerland,
from May 2012 to August 2016 after a drug suicide attempt.
Exclusion criteria were suicide attempts with only alcohol or
other non-medical substances and chemicals.
Results: During the study period, there were 1876 cases related
to suicide attempts including 494 cases (471 patients) with

medical substances. The median age of these patients was 33
years (range 16-93) and 73% were female. The most commonly
involved substances/drug classes were benzodiazepines (34%),
neuroleptics (23%), paracetamol (23%), and selective serotonin or
serotonin-norepinephrine reuptake inhibitors (19%), followed by
nonsteroidal anti-inflammatory drugs (16%), Z-drugs (15%),
opioids (9%) and tri-/tetracyclic antidepressants (8%). Use of only
one substance was reported in 47% of the cases. Co-consump-
tion of alcohol or other psychoactive substances was reported in
29% and 6% of the cases, respectively. Common symptoms
included somnolence (50%), tachycardia (23%) and nausea/vomit-
ing (16%). In most cases the poisoning was of minor severity
(48%) or asymptomatic (14%) and there were no fatalities. Most
patients (54%) were admitted to a psychiatric ward, 20% to the
intensive care unit, 12% to another hospital ward, and 13% were
discharged home.
Conclusion: Apart from paracetamol, the most commonly
involved substances were prescription drugs used in the treat-
ment of psychiatric disorders. Careful monitoring of the patients
for suicidality when prescribing psychotropic drugs, and pack
size restrictions as well as raising awareness among healthcare
professionals qualified to prescribe or supply paracetamol could
be important preventive measures in the future.

Reference

[1] Muheim F, Eichhorn M, Berger P, et al. Suicide attempts in the
county of Basel: results from the WHO/EURO Multicentre Study
on Suicidal Behaviour. Swiss Med Wkly. 2013;143:w13759.

340. Propylthiouracil administration in
5 cases of thyroid hormone
intoxication

Francesca Maidaa, Marta Crevania, Maria Di Primob,
Marco Cirronisa, Eleonora Buscagliaa and
Carlo A. Locatellia
aPavia Poison Control Centre – National Toxicology Information
Centre – Toxicology Unit, Maugeri Clinical and Scientific Institutes
IRCCS and University of Pavia, Pavia, Italy; bPavia Poison Control
Centre – National Toxicology Information Centre – Toxicology
Unit, Maugeri Clinical and Scientific Institutes IRCCS and University
of Pavia, Pavia, Italy

Table 1. Characteristics of 5 patients with thyroid hormone overdose treated with propythiouracil (PTU).

Sex, age and
body weight Product

Type of exposure and
dose assumed

Symptoms at ED
admission Thyroid function Treatment

F, 47 y, 31 Kg Levothyroxine Chronic, 1mg/day for
8 days

Atrial fibrillation,
insomnia, agitation,
gastrointestinal
symptoms.

TSH <0.01 [0.15-3.5 mUI/L]
FT3> 25 [2-3.5 pg/mL]
FT4> 9 [0.7-1.7 ng/dL]

Propranolol, PTU 300mg/
day for 6 days.

F, 43 y, 55 Kg Levothyroxine Chronic, 45mg/day
for 6 months

Tachycardia (140 bpm),
hyperpyrexia
(39.5 �C), agitation,
insomnia.

TSH 0.01 [0.15-3.5 mUI/L]
FT3 32 [3-8.5 pg/mL]
FT4 77.7 [9-17 pg/mL]

Propranolol, hydrocortisone
300mg bolus þ100mg
x 3/day, PTU
300mg/day.

F, 38 y, 65 Kg Galenic
preparation

Chronic, unknown
dose for 6 months

Supraventricular
tachycardia (180
bpm), confusion,
agitation, respiratory
distress.

TSH 0.01 [0.15-3.5 mUI/L]
FT3 32 [2-4.4 pg/mL]
FT4 7.77 [0.93-1.7 ng/dL]

Adenosine, metoprolol,
diazepam, promazine,
PTU 350mg/day for
10 days.

M, 62 y, 70 Kg Levothyroxine Acute, 6.25mg None. TSH 2.373 [0.15-3.5 mUI/L]
FT3 6.28 [2.3-4.2 pg/mL]
FT4 42.50 [0.89-1.76 ng/dL]

PTU 700mg/day for 4 days.

M, 34 y, nk Levothyroxine Acute, 20mg None. TSH 0,03, FT3 32.55
FT4 7.77

PTU 150mg/day for 3 days.

Thyroid stimulating hormone TSH, Thyroxine T4, Triiodothyronine T3, Free triiodothyronine FT3, Free thyroxine FT4
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Objective: Thyroid hormone intoxication can occur following
acute overdose or chronic abuse of drugs including galenic prep-
arations used to lose weight. In chronic poisoning, patients pre-
sent to hospital with symptoms, but in acute overdose clinical
manifestations are typically delayed 2-5 days after ingestion,
because peripheral conversion of thyroxine (T4) to the metabolic-
ally active form triiodothyronine (T3) is required. Propylthiouracil
(PTU) is an antithyroid drug that decreases endogenous hormone
synthesis, mainly inhibiting the activity of thyroid peroxidase
and, in a less extent, the peripheral conversion of free thyroxine
(FT4) to free triiodothyronine (FT3), mediated by 5’-deiodinase.
We present a case series of acute and chronic thyroid hormone
intoxication treated with propylthiouracil.
Cases series: Patient 1: History of anorexia, she took a variable
daily dose of thyroid hormone and furosemide to lose weight.
After PTU administration she developed septic shock and cardiac
arrest, unrelated to the intoxication. She was discharged 1 month
later with a complete recovery. Patient 2: Chronic therapy with
levothyroxine for thyroidectomy. She ingested a chronic higher
dose to lose weight and improved after PTU administration.
Patient 3: She chronically took a galenic slimming product (thy-
roid hormone concentration unknown). Her severe clinical picture
(she required mechanical ventilation) made it difficult to evaluate
PTU efficacy. Thyroid hormone values were still altered a month
after admission. Myopathy was a complication in this case.
Patients 4 and 5: Suicide attempts with thyroid hormone. PTU
was promptly administered, on the basis of the anamnestic data.
Patients remained asymptomatic.
Conclusion: Chronic high-dose thyroid hormone intake causes
symptoms that are often severe, while acute overdoses are often
clinically silent for at least 48 hours. PTU can be used in chronic
poisonings to limit the toxic effects, and in severe acute over-
dose to prevent the onset of symptoms, in association with
symptomatic treatment.

341. Evaluation of the overdosage
section in Summaries of the Product
Characteristics for medicines
responsible for exposure calls to the
Belgian Poison Centre

Jonas Moens
Belgian Poison Control Centre, Neder-Over-Heembeek, Belgium

Objective: To evaluate the overdosage sections (OS) in the sum-
maries of the product characteristics (SmPC) from all medicines
containing one of the 25 active pharmaceutical ingredients (API)
most responsible for medication exposure calls to the Belgian
Poison Centre (BPC) in 2019.
Methods: SmPC were retrieved from the national competent
authority’s website. Then the information in its OS about decon-
tamination, antidotes, enhanced elimination, symptoms to
expect, toxic dose, poison centres contact data or other relevant
issues was evaluated for presence and consistency with up-to-
date clinical toxicology practice guidelines.
Results: The BPC received 9,764 medication exposure calls for
the 25 API in a total of 21,077 calls in 2019. These API were pre-
sent in 144 officially authorised medicines. In the 144 corre-
sponding SmPC, 86.1% (N¼ 124) of the OS had no or misguiding
information about decontamination techniques such as induce
vomiting, gastric lavage or activated charcoal. Additionally, 65.3%
(N¼ 94) lacked or had incomplete information about antidotes
such as the use of insulin/glucose and L-carnitine or the contrain-
dications of flumazenil. Similarly 52.1% (N¼ 75) had absent

information about enhanced elimination techniques or suggested
them despite their ineffectiveness. Although 66.7% (N¼ 96) cited
the correct symptoms to expect, 33.3% (N¼ 48) did not mention
toxidromes such as serotoninergic syndrome or neuroleptic
malignant syndrome or lacked important symptoms like hyper-
thermia, hepatitis or hyperammonaemia. Furthermore 12.5%
(N¼ 18) had misguiding information about blood analyses, half-
life or treatment options. Correct information about the toxic
dose was cited by 41.7% (N¼ 60) of the OS. Finally 94.4%
(N¼ 136) did not suggest contacting the BPC in case of overdos-
age. Complete contact data for the BPC were given in 2.8%
(N¼ 4) of all the OS.
Conclusion: Important information was found to be lacking,
incomplete or misguiding in the OS of the SmPC from medicines
containing one of the 25 API most responsible for medication
exposure calls to the BPC in 2019. Lacking or misguiding infor-
mation can influence the management of overdosages by health-
care professionals. The marketing authorisation holders should
thus revise their OS accordingly. Poison centres or clinical toxicol-
ogists can thereby have an advisory role and ensure correct and
current advice in SmPC.

342. Is haem arginate safer in
overdose than previously thought? An
uneventful four-fold accidental
overdose

Nandesh C. Patela, Nicholas Wroeb,
Rachael Brookesa, Daniel McNallyb, Penelope Steinc,
Sally M. Bradberrya and Muhammad E. M. O. Elamina
aNational Poisons Information Service (Birmingham Unit), City
Hospital, Birmingham, United Kingdom; bAcute Medical Unit,
Pinderfields Hospital, Wakefield, United Kingdom; cHaematological
Medicine, Kings College Hospital, London, United Kingdom

Objective: Haem arginate (NormosangVR ) is used in the treatment
of acute intermittent porphyria (AIP) attacks. It is formulated
from human hemin, propylene glycol, ethanol and water [1].
Acute renal failure, liver failure and liver transplantation have pre-
viously been reported following overdose [1,2]. We report an
accidental overdose of haem arginate with uneventful clinical
course and recovery.
Case report: A 22-year-old female, with known AIP, was admit-
ted with worsening abdominal pain, knee pain and vomiting. Her
clinical observations were stable. Other than a chronically ele-
vated bilirubin concentration (36 mmol/L) and mildly elevated
amylase activity (134U/L), her blood tests were normal.
Following advice from the National Acute Porphyria Service, she
was prescribed 210mg (3mg/Kg) intravenous haem arginate
once daily for 4 days. She accidentally received 1 g of haem argi-
nate at 18:45 h, nearly 5 times higher than the recommended
dose. This was discovered following a medication stock check
around 10:00 h the next day. The UK National Poisons
Information Service (NPIS) and the manufacturing company
Recordati, were consulted. At this time, the patient was still vom-
iting. Blood tests demonstrated normal renal function and stable
liver function including bilirubin 38 mmol/L and ALT 27U/L. The
patient had an anion gap of 21mmol/L and an osmolar gap of
10 mOsm/L with no metabolic acidosis. There were no signs sug-
gestive of propylene glycol toxicity. Based on advice from NPIS
and Recordati utilising published literature, the patient received
25g oral activated charcoal, 1 unit of intravenous 20% albumin
and 7 L intravenous 0.9% saline over 48hours. Her vomiting set-
tled and she was discharged with normal renal and liver function
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blood tests. Transaminase activities were mildly increased a week
after discharge (ALT 51U/L, AST 93U/L) but had improved one
month later (ALT 30U/L, AST 57U/L).
Conclusion: There is currently limited available literature on
haem arginate toxicity. Though published case reports suggest
severe toxicity at similar doses; this patient did not develop any
features of toxicity. Further information and evidence is required
to confidently determine the safety of this compound in
overdose.
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343. Literature review of antidotal
carbapenem use in valproic acid
toxicity

Erin Ryan and William Rushton
Alabama Poison Information Center, Children’s of Alabama,
Birmingham, United States

Objective: Decreases in valproic acid’s (VPA) half-life with coad-
ministration of carbapenems have previously been described in
therapeutic use. Suggested mechanisms include decreased
absorption and enhanced glucuronidation of VPA when given in
conjunction with carbapenems. This study aims to explore exist-
ing literature on antidotal use of carbapenems in acute valproic
acid toxicity.
Methods: A literature review was conducted using PubMed,
Google Scholar, and Google and the keywords: “valproic acid,”
“carbapenem,” and “toxicity” to identify reports of carbapenems
used in VPA poisoning. Additionally, abstracts from the North
American Congress of Clinical Toxicology (NACCT) and European
Association of Poison Control Centres and Clinical Toxicology
(EAPCCT) between 2011-2020 were searched. Cases were only
included if they reported acute valproic toxicity after acute inten-
tional ingestion.
Results: Eight case reports were identified that met criteria
(Table 1). Peak VPA concentrations ranged from 144 to >576 mg/
mL. All patients exhibited some degree of altered mental status,
ranging from mild somnolence to coma. The most frequently
used carbapenem was meropenem (5/8, 62.5%), followed by
ertapenem (4/8, 50%), with one patient receiving doses of both
antibiotics. Dosing strategies varied, with most patients receiving
multiple doses of carbapenems until clinical improvement and/or
VPA returned to therapeutic range. In two cases, carbapenems
were given for the dual purpose of treating aspiration pneumo-
nia and decreasing VPA concentrations. All patients received at
least one other therapy for VPA toxicity, including activated char-
coal (5/8, 62.5%), L-carnitine (5/8, 62.5%), lactulose (1/8, 12.5%),
hemodialysis (1/8, 12.5%), and gastric lavage (1/8, 12.5%). No
seizures were reported in any cases. All patients achieved reso-
lution of symptoms with no ongoing sequelae of toxicity noted.
Conclusion: Literature on use of carbapenem usage in acute
VPA toxicity remains extremely limited. While case reports have

reported a temporal improvement with addition of carbapenems,
further research is greatly needed.

344. Comparison of acute kidney
injury and renal replacement therapy
in patients with rhabdomyolysis
acutely intoxicated with psychotropic
or chemical substances

Aleksandra Babulovskaa, Daniela Caparoskab, Vesna
Velikjc, Natasha Simonovskab, Zanina Pereskab, Irena
Jurukovb, Kristin Kostadinoskib and Kiril Naumoskib
aToxicology, University Clinic of Toxicology, Skopje, Macedonia;
bUniversity Clinic of Toxicology, Skopje, Macedonia; cInstitute of
Epidemiology and Biostatistics, Medical Faculty, Skopje, Macedonia

Objective: We determine the risk factors for the development of
acute kidney injury and the necessity of renal replacement ther-
apy (RRT) for patients with rhabdomyolysis due to acute intoxica-
tion with psychotropic and chemical substances.
Methods: This was a prospective clinical study conducted from 1
January to 31 December 2019 at the University Clinic for
Toxicology in Skopje. The study included patients with rhabdo-
myolysis divided in to two groups in accordance with the sub-
stance used for intoxication (psychotropic or chemical).
Rhabdomyolysis was defined as a creatine phosphokinase
(CPK)> 250U/L. The diagnosis and the stages of the acute kidney
injury were defined using the Kidney Disease: Improving Global
Outcomes (KDIGO) classification. Data were statistically analyzed
in SPSS software, version 22.0 for Windows (SPSS, Chicago,
IL, USA).
Results: Acute kidney injury occurred in 15% of 140 patients
with rhabdomyolysis of whom 66.7% (n¼ 14) had psychotropic
intoxication and 33.3% had chemical intoxication (n¼ 7).
Statistical analysis showed significantly increased prevalence in
the psychotropic group compared to those with chemical intoxi-
cation (p¼ 0.0002). The highest prevalence of acute kidney injury
in the psychotropic intoxication group was heroin (60%) and
methadone (40%), followed by neuroleptics (25%), anticonvul-
sants (17.7%) and antidepressants (8.3%). In the chemical intoxi-
cation group, acute kidney injury was registered in 15.9% of
patients. The highest prevalence of acute kidney injury in this
group was due to ethylene glycol (100%) and fungus poisoning
(33.3%), followed by pesticides (20%) and corrosives (16.7%).
With regards to RRT, there was a significantly higher prevalence
in patients with psychotropic intoxication compared to chemical
intoxication (p¼ 0.0001). Patients intoxicated by psychotropic or
chemical substances, with acute kidney injury and rhabdomyoly-
sis had higher values for aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT), creatine phosphokinase (CPK),
troponin and myoglobin. In the group with chemical intoxication,
patients with acute kidney injury had higher values for AST
(p¼ 0.3277), ALT (p¼ 0.9616) and troponin (p¼ 0.0051) com-
pared to those without acute kidney injury. The quantity/value of
CPK (p¼ 0.8348) and myoglobin (p¼ 0.1127) was higher in
patients with acute kidney injury intoxicated by chemical
substances.
Conclusion: The prevalence of acute kidney injury and necessity
for RRT was significantly higher in psychotropic intoxication com-
pared to chemical intoxication. Certain toxic agents in acutely
intoxicated patients with rhabdomyolysis may have an important
role in the development of acute kidney injury. Patients with
acute kidney injury and rhabdomyolysis as well as those intoxi-
cated with psychotropic substances have significantly higher
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values for CPK, AST, ALT, troponin, and myoglobin compared to
those without acute kidney injury.

345. Increasing enquiries to the
Norwegian Poison Information Center
(NPIC) concerning ozone

Stine J. Moe and Marte S. Evje
Norwegian Institute of Public Health, Norwegian Poison
Information Centre, Oslo, Norway

Objective: Ozone (O3) is an irritant gas with oxidizing properties.
Uses include disinfection, bleaching and in removing bad odours.
Ozone generators for private use are readily available, both for
sale and for rent. Inhalation of ozone can cause severe lung tox-
icity, depending on the degree and duration of the exposure
and individual risk factors. We have looked closer at ozone
related enquiries to NPIC during the last decade. The aim has
been to examine whether there has been a statistically significant
increase in the number of enquiries.
Methods: We conducted a search covering all telephone enqui-
ries from January 2010 until the end of August 2020. Enquiries
concerning human exposures with “oson/ozon” were mapped.
Non-relevant matches were excluded manually, such as “fenozon”
and “nalozon”. Finally, the numbers were adjusted to ensure that
each enquiry was registered only once.
Results: There were 176 different ozone related telephone enqui-
ries. Certain trends are obvious with regards to age and gender
distribution. The majority of the enquiries involved the age group
from 20 to 69 years (84%) and the exposed were mainly men
(females 17%, males 70%, both 5% and unknown 8%). The expo-
sures were registered as a private accident (53%) or as occupa-
tional accident (39%). The telephone enquiries most often came
from the public (54%), doctors/emergency rooms (30%) and the
work place (10%). The risk assessment at the time of the enquiry
was as follows: “Risk of minor poisoning” (41%), “risk of moderate
poisoning” (21%), “impossible to assess” (25%), “risk of severe poi-
soning” (7%), “poisoning unlikely” (3%) and “symptoms, not poi-
soning” (3%). In 2010 there were only 7 different enquiries,
compared with 31 different enquiries in 2019. The average num-
ber of enquiries over the period from 2010 to 2020 equals 17.3.
An up- and downward fluctuation of two standard deviations
with respect to the mean would correspond to 26 and 9 enqui-
ries, respectively. Thus, the data shows a significant increase in
the number of telephone enquiries over the past decade.
Conclusion: Most of the persons exposed to ozone are men
aged 20 to 69 years. Overall, 39% of the enquiries were regis-
tered as occupational accidents and 53% as private accidents.
After the assessment, 29% of the enquiries were categorized as
“risk of moderate or severe toxicity”. Ozone related enquiries have
increased substantially during the last decade and this cannot be
explained by statistical fluctuations.

346. A 10-year review of ocular
exposures reported to the Irish
National Poisons Information Centre

Conor P. Malonea, Elaine Donohoeb and
Edel Dugganb
aNational Health Library and Knowledge Service, HSE, Dublin,
Ireland; bNational Poisons Information Centre, Beaumont Hospital,
Dublin, Ireland

Objective: Ocular chemical exposure is an ophthalmic emer-
gency which can cause permanent visual loss. Severity depends
on the substance involved and the contact duration. Alkaline
powders and gels are particularly hazardous, some causing irre-
versible blindness within minutes. Such incidents are particularly
challenging in children as examination can be difficult and the
lifelong sequelae potentially profound. Regardless of the agent,
treatment focuses on removal of xenobiotics and irrigation of the
ocular surface [1,2]. We aimed to analyse the epidemiology and
trends relating to ocular exposures reported to the Irish National
Poisons Information Centre (NPIC) over a 10-year period.
Methods: A retrospective review of all recorded cases involving
ocular exposure from 2010 to 2019, inclusive. Data included:
agent name, agent type, patient demographics, location of inci-
dent, symptoms, severity, treatment advised, and provenance of
enquiry.
Results: The NPIC received 3,198 cases involving ocular expos-
ure, a 36% increase from 2010 (n¼ 281) to 2019 (n¼ 381). Agent
type was identified in 99.6% of cases. The commonest categories
were household (39%, n¼ 1,644) and industrial (36%, n¼ 1,527),
together comprising 75% of all cases. Liquid detergent capsules
were the commonest agent (11%, n¼ 342). Most enquiries (67%)
were from healthcare professionals, with 29% from members of
the public. Most incidents (82%) occurred at home and 54% of
calls concerned males and 44% females, with 2% unknown. Over
50% (n¼ 1,627) of calls concerned children (0-9 years of age).
Overall 62% (n¼ 1,987) of patients were symptomatic, 98% of
these were classified as mild. Eye pain was the main symptom
(n¼ 552). Referral to hospital for treatment was recommended to
12% of callers. Two adult cases were classified as severe and 25
adult (1.6%) and 16 paediatric cases (1%) were moderate.
Sodium hydroxide made up 0.8% of exposures but resulted in
16% of adult moderate injuries. Liquid detergent capsules repre-
sented 11% of exposures but accounted for 69% of moderate
paediatric cases.
Conclusion: Enquiries concerning ocular chemical exposure have
increased in Ireland over the past decade. More than 50% of
cases involved children. The most serious paediatric cases are dis-
proportionately related to liquid detergent capsules, reflecting
international trends [1,2].
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347. Fatalities due to acute poisoning:
a one year retrospective study

Julia V. Radenkova-Saeva and Silvia E. Ignatova
Clinic of Toxicology, University Hospital for Emergency Medicine
“N.I. Pirogov”, Sofia, Bulgaria

Objective: To present a retrospective analysis of fatal cases of
acute poisoning in our toxicological department during a one
year period.
Methods: The records of the Toxicology Clinic, Emergency
University Hospital “N.I.Pirogov”, Sofia, Bulgaria were reviewed
retrospectively for all poisonings in adults during a one year
period, from 1 January to 31 December 2019. The fatal cases
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were analyzed with regard to gender, age and type of agent.
The main reasons for the unfavourable outcome were evaluated.
Results: A total of 2298 patients were hospitalized in the
Toxicology Clinic over the study period, and there were a total of
27 fatal poisonings during this period (1.2%). Eleven cases of fatal
poisoning (40.8%) involved pharmaceutical agents, 5 cases
(18.5%) involved alcohols, including methanol and 11 cases
(40.8%) involved other agents such as corrosive products, pesti-
cides, carbon monoxide and detergents. The most commonly
implicated drug groups were benzodiazepines, antihypertensives,
antidepressants and neuroleptics. The patients with a lethal out-
come of poisoning were aged between 30 and 90 years. The
highest incidence was found in the patients aged over 70 years
(n¼ 16, 59.6%), followed by patients aged 51-70 years (n¼ 7,
25.9%) and those, aged 30-50 years (n¼ 4, 14.8%). Female mor-
tality was higher (n¼ 17, 63.0%) compared to males (n¼ 10,
37.0%). Unintentional exposure was the most common cause of
fatal poisoning (n¼ 17, 63.0%). In 10 cases (37.0%) of fatal poi-
soning the exposures were intentional. In patients with fatal out-
come we observed the following most common complications:
bronchopneumonia (7 cases, 25.9%), exotoxic shock (5 cases,
18.5%), multiple organ failure (4 cases, 14.8%), and secondary
anemia (3 cases, 11.1%).
Conclusion: Pharmaceutical agents were the most common
products causing fatal poisoning. The highest incidence was
found in patients aged over 70 years. Unintentional exposure
was the most common cause of fatal poisoning in this cases
series.

348. Veratrum Aqua poisonings
resulting from its misuse: a case series
from Moscow, Russia

Elizaveta V. Melnika, Maria V. Belovab, Igor A.
Tyurinb, Mikhail M. Potskhveriyab, Anastasia Yu
Simonovab, Yuri N. Ostapenkob, Galina N.
Sukhodolovab and Galina V. Ramenskayaa
aInstitute of Pharmacy, I.M. Sechenov First Moscow State Medical
University (Sechenov University), Moscow, Russian Federation;
bN.V. Sklifosovsky Research Institute for Emergency Medicine,
Moscow, Russian Federation

Objective: Veratrum Aqua (VA) is an over-the-counter drug in
Russia, used topically to treat pediculosis. It is a tincture of
Veratrum lobelianum diluted 50:50 with water. VA is sometimes
misused in traditional medicine for treatment of alcoholism. VA
peroral administration results in acute and, in rare cases, lethal
poisoning. Such poisonings are sometimes challenging to con-
firm due to concealment by patients and lack of analytical meth-
ods. We present a case series of 4 patients admitted to the
Toxicological Department (TD), N.V. Sklifosovsky Research
Institute for Emergency Medicine from October to
November 2020.

Case series: Four patients, 2 male and 2 female, ingested 50-
100mL of VA and were treated with atropine and prednisolone
by the ambulance service. They arrived at the TD in critical but
stable condition. Descriptive analysis is presented in Table 1. On
admission to the TD all patients had clouded consciousness,
muscle weakness, pallor, repeated vomiting, and abdominal pain.
Three of them exhibited bradycardia and hypotension. Patient 3
showed decreased blood pressure and bradycardia after 4 hours.
Two were also under the influence of alcohol. Ethanol concentra-
tions were measured by gas chromatography. The three main
veratrum alkaloids (jervine, protoveratrin A and B) were moni-
tored in blood plasma and urine by high-performance liquid
chromatography with tandem mass spectrometry (HPLC-MS/MS)
at hospital admission and during treatment. All patients under-
went detoxification, cardioprotective, symptomatic and vitamin
therapy. After 24 hours, the symptoms of poisoning subsided in
three patients, and the concentrations of alkaloids decreased to
the limit of detection. In patient 3 a decrease in alkaloid concen-
trations and normalization of the condition occurred after
70 hours. She was additionally given an intestinal lavage.
Conclusion: It is critical to determine veratrum alkaloid concen-
trations in patients with poisoning as it correlates with condition
severity and affects treatment duration.

349. Lethal poisoning with Oenanthe
crocata. Survive or not?

Arthur Tinellia, Cedric Priez-Barallonb,
Marie Deguignec, Benoit Suplyd, Yvan Gaillardb,
Pascal Marcorellese, Pauline Caillieza, Alexis
Descathaf, Gael Le Rouxf and Christophe Savrya
aInternsive Care Unit, CH Bretagne Sud, Lorient, France;
bToxicology Lab, Lat Lumtox, La Voulte sur Rhone, France; cCAP
(Poisoning Control Center), CHU Angers, Angers, France; dForensic
Unit, CH Bretagne Sud, Lorient, France; eForensic Unit, CHU Brest,
Brest, France; fPCC, Ester Unit (IRSET U1085), Univ Angers-CHU
Angers-Inserm, Angers, France

Objective: Survival courses in the wilderness carry the risk of
intoxication linked to the consumption of toxic wild plants. We
report the case of lethal intoxication after ingestion of Oenanthe
crocata rhizome. This plant contains oenanthotoxin, a long chain
polyacetylenic alcohol, which is a powerful central nervous sys-
tem stimulant that blocks gamma-aminobutyric acid A (GABAA)
receptors causing neuronal depolarisation resulting in grand mal
convulsions.
Case report: Inside a survival camp, 15minutes after having
ingested a piece of saffron-coloured Oenanthe crocata root
approximately 3 cm3 a 25-year-old man developed hypersaliva-
tion then seizures with coma requiring ventilation. Just before
endotracheal intubation, he had a brief cardiac arrest (low flow
less than 10minutes) responding to adrenaline infusion. Blood
biochemistry at 2 hours revealed a severe mixed acidosis, renal
failure, rhabdomyolysis associated with pronounced

Table 1. Characteristics, ethanol and alkaloid concentrations and hospitalization time in patients with Veratrum Aqua poisoning.

Patient

Blood
pressure
(mmHg)

Heart
rate

Ethanol
concentration (g/L)

Alkaloid concentration in admission (ng/mL)

Time in
intensive care
unit (hours)

Duration of
hospitalization

(days)

Jervine Protoveratrine A

Blood Urine Blood Urine Blood Urine

1. Male, 20 years 110/70 50 0 0 0.52 0.58 0.2 37.7 38 3
2. Male, 47 years 125/70 42 1.95 4.11 0.35 0.24 0.11 6.13 48 4
3. Female, 45 years 165/147 52 2.08 3.23 5.01 1.71 0.67 4.87 70 6
4. Female, 74 years 80/60 46 0 0 0.10 0.23 0 0.15 36 3
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hyperphosphatemia, probably related to early cell destruction.
The patient received a dose of activated charcoal, and the early
initiation (at 3 hours) of continuous venovenous hemodialysis.
The first urine was orange in color (saffron). Acute circulatory dis-
tress with multi-organ failure (muscular, renal, liver, digestive,
brain) developed. At 48 hours, a state of clinical brain death was
observed in connection with magnetic resonance imaging (MRI)
with diffuse cortical anoxo-ischemic lesions and central grey
nuclei. Toxicological analysis of the rhizome revealed a concen-
tration of 17mg/g of oenanthotoxin, 12mg/g of dihydrooenan-
thotoxin and 0.39mg/g of tetrahydrooenanthotoxin. Only the
two metabolites were found in blood samples at 3 hours (0.83
and 1.2 mg/mL, respectively) and 36hours (1.0 and 3.1 mg/mL).
Tetrahydrooenanthotoxin was also found in urine (1.2 and 3.1
mg/mL). Autopsy analysis revealed the presence of both metabo-
lites in the brain, liver and kidneys.
Conclusion: This case highlights the high metabolic toxicity of
oenanthotoxin with multiorgan damage in the form of refractory
ischemic lesions (brain, digestive tract) and biological evidence of
muscular, renal and hepatic damage. Oenanthotoxin, dominant
in the plant, seems to transform very quickly into dihydrooenan-
thotoxin and tetrahydrooenanthotoxin derivatives whose clinical
evolution suggests a specific toxicity. Even with optimal work
between intensivists and toxicologists, the fatal evolution high-
lights the importance of prevention, including people attending
survival camps.

350. The White Panther: rare exposure
to Amanita multisquamosa causing
clinically significant toxicity

Varun Vohraa, Isabel V. Hullb and
Katherine T. Hodgec
aEmergency Medicine, Michigan Poison Center, Wayne State
University School of Medicine, Detroit, United States; bHistory,
Cornell University, Ithaca, United States; cSchool of Integrative
Plant Science, Cornell University Plant Pathology Herbarium,
Ithaca, United States

Objective: The mushroom genus Amanita includes a number of
toxic species. Amanita multisquamosa (aka Amanita cothurnata) is
known as the “white panther” or “small funnel-veil Amanita” [1].
Very few poisoning cases have been unequivocally attributed to
Amanita multisquamosa. Previously reported cases in Canada
included a family, who experienced gastrointestinal symptoms
3hours after eating cooked specimens and developed erratic
behavior, resembling Amanita muscaria toxicosis [2]. High con-
centrations of muscimol and ibotenic acid were reported, increas-
ing comparison to Amanita muscaria [3]. We present a rare case
involving a patient who developed toxicity secondary to con-
firmed Amanita multisquamosa ingestion.
Case report: A 30-year-old female presented with altered mental
status 3 hours after cooking and ingesting an unknown mush-
room species in upstate New York. She vomited approximately
6 hours after ingestion. Vital signs were blood pressure 126/
78mmHg, heart rate 84 bpm, respiratory rate 27 breaths/min;
oxygen saturations 97% (room air), afebrile. Upon physical exam,
she was somnolent, only responsive to sternal rub, pupils equal,
round, reactive to light, and normal bowel sounds. All labs
including liver enzymes were unremarkable. She was admitted to
the intensive care unit (ICU) for further monitoring. Photographs
and physical mushroom specimens were transported for analysis
by mycologists at Cornell University, New York. The mushrooms
were identified via macroscopic features including the stature,
pale cap with darker disc and striate margin, pale, prominent
warts, and truncate lamellulae. Spore measurements supported

the identification. A similar species, Amanita velatipes, can be dif-
ferentiated by its larger spores, yellow colors, and typically larger
size. She received intravenous acetylcysteine (NAC), nasogastric
milk thistle extract 50mg/Kg/day in 4 divided doses and acti-
vated charcoal due to initial suspicion of amatoxin exposure.
Repeat vital signs and labs at 6, 8, 17, 26, and 38hours remained
stable and unremarkable. Her mental status improved approxi-
mately 14hours after exposure. Acetylcysteine was completed
and she was discharged on hospital day 2.
Conclusion: This was a patient case involving rare exposure to
an uncommon Amanita species, A. multisquamosa, resulting in
clinically significant central nervous system toxicity but no
hepatotoxicity.
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351. Protective effects of
hypercalcaemia in the setting of
severe hypermagnesaemia

David Emmerig, Rachel W. C. Ng and
Dushan Jayaweera
Western Sydney Local Health District Toxicology Service,
Westmead, Australia

Objective: Hypermagnesaemia is commonly iatrogenic or self-
induced, particularly in the setting of normal renal function, and
toxicity is characterised by progressive loss of neuromuscular,
respiratory and cardiovascular function. Severe hypermagnesae-
mia is often fatal as progressive sinoatrial and atrioventricular
nodal block precedes cardiorespiratory arrest, with reports of
fatalities associated with serum magnesium concentrations of
3.7mmol/L (9.1mg/dL) and higher [1]. Serum calcium concentra-
tions are usually low or unchanged, and intravenous calcium has
been used to reverse the calcium-channel blocking effects of
hypermagnesaemia, in particular to treat cardiac arrhythmias,
hypotension and respiratory depression [2].
Case report: A previously well 21-year-old female presented fol-
lowing a mistaken ingestion of six tablespoons of magnesium
chloride salts. Her intention had been to take Epsom salts (mag-
nesium sulphate) as a cathartic. One-hour post-ingestion she
developed flushing and light-headedness. On hospital arrival
90minutes post-ingestion her Glasgow Coma Score was 9 with
mydriasis, heart rate 85 beats per minute, blood pressure 141/
89mmHg, respiratory rate 16 with oxygen saturation of 96%. She
was hypotonic with absent deep tendon reflexes and was in
urinary retention. The ECG demonstrated a 1st degree heart block
(PR interval 203ms) and incomplete right bundle branch block
(RBBB). Her initial serum magnesium concentration was
9.3mmol/L (22.6mg/dL) (reference range 0.7 to 1.1mmol/L), with
serum calcium of 3.1mmol/L (12.3mg/dL) (reference range 2.1 to
2.5mmol/L), creatinine of 52 mmol/L and glomerular filtration
rate of >90ml/L/1.73 m2. She received supportive care without
endotracheal intubation and was treated with 2 litres of intraven-
ous Hartmann’s solution with resolution of her symptoms
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corresponding to serial down-trending magnesium concentra-
tions. By 12 hours post-ingestion she had full clinical recovery
with serum magnesium concentration of 1.6mmol/L (4.06mg/
dL), serum calcium 2.3 (9.2mg/dL) and an electrocardiogram
(ECG) with normal PR interval and resolution of the RBBB.
Chemical analysis of the ingested salts are awaited. We postulate
that the hypercalcaemia resulting from the unlabelled calcium
contained in the ingested salts prevented our patient developing
the cardiac or respiratory complications that might be expected
with severe hypermagnesaemia.
Conclusion: Coexistent hypercalcaemia may have been protect-
ive against the respiratory and cardiovascular effects of severe
hypermagnesaemia.
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352. Caustic exposures attending the
Emergency Department: results of the
Spanish Toxic Surveillance System
(STSS) 2010–2019
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Objective: Caustic exposure is not a frequent event in our emer-
gency department (EDs) despite the fact that several potentially
dangerous commercial products of this type are authorized for
domestic use. They belong to the category of substances submit-
ted to the Spanish ToxicoSurveillance System established by the
Health Ministry and held by the Spanish Foundation of Clinical
Toxicology (FETOC). We examined the characteristics of these
cases obtained by the Program in the last 10 years showing its
usefulness to verify the current risk of authorized chemicals.
Methods: Participating hospitals report cases of intoxication due
to household, agricultural or industrial chemicals treated in their
ED. An online questionnaire is accessible through the FETOC
website by means of an encrypted system and files are down-
loaded on a regular basis to a database (File Maker 9.0VR ). The
evaluated data included demographics, intentionality of poison-
ing, main agents, severity, and evolution.
Results: From 2010 to 2019 the Program collected 10,174 cases
from 22 hospitals covering a population of about 8 million peo-
ple. There were 2,029 cases (9.6%) involving caustics. The mean
age of patients was 40±25 years and 973 (48%) were males
(37 ± 24 years) and 1024 (50%) were females (age 40±25 years).
There were 379 (18%) young patients under 16 years. Domestic
accidents were significantly prevalent (1275, 63%) followed by
suicide gestures (496, 24%) and occupational accidents (199,

10%) (p < 0.05). The main chemicals involved, either alone or in
mixtures were bleach (1074, 53%), ammonia (241, 12%), sodium
hydroxide (156, 8%), and hydrochloric acid (142, 7%). The main
route of entry was oral (1486, 73%), ocular (399, 20%) and cuta-
neous (103, 5%). Overall, 83% of the patients were symptomatic
at admission presenting with digestive 1091 (53%), ocular 423
(21%) and cutaneous 120 (6%) symptoms. Most patients (1516,
75%) received treatment, mainly symptomatic 1441 (71%) with
ocular decontamination (365, 18%), cutaneous decontamination
(91, 5%) and gastric decontamination (24, 1%). Only 113 cases
(6%) required hospital admission for 24-hour observation and 43
(2%) were admitted to the intensive care unit (ICU). The mortality
rate (49 cases) was 2.4%. Bleach was involved in 14 cases, hydro-
chloric acid in 28 cases (20% of total hydrochloric acid cases).
Nearly all lethal cases (45) were suicidal.
Conclusion: Acute poisoning by caustics in Spain are low risk
events, caused mainly by domestic accidents. Bleach stands out
in terms of frequency of poisoning and hydrochloric acid, com-
mercialized as a domestic cleaning agent, in terms of lethality.

353. Accidental exposures to caustic
drain cleaners

Anna Celentano, Marcello Ferruzzi, Fabrizio Sesana
and Francesco Scaglione
Milan Poison Control Center, ASST Grande Ospedale
Metropolitano Niguarda, Milan, Italy

Objective: Accidental exposures to caustic drain cleaners is a
public health event. Drain unblocker products are more hazard-
ous and patients with exposure often require more significant
medical management than exposure to household and cleaning
products.
Methods: Accidental exposures to drain cleaners reported to an
Italian Poison Control Center from 1 November 2017 to 31
October 2018 were analyzed. The data collected included: patient
identification, call site, route of exposure, dose value and unit,
agent name, active ingredients, colour of the product, colour of
the packaging, product diluted, circumstances of exposure, symp-
toms present, therapy, medical assessment, symptoms duration,
outcome, degree of severity according to the Poison Severity
Score (PSS).
Results: During the study period 229 exposures were reported.
The age group distribution was <1 year n¼ 2 (0.8%), � 1< 5
years n¼ 25 (10.9%), � 5< 18 years n¼ 7 (3.0%), and �18
years n¼ 195 (85.2%). Of these, 126 patients were taken to the
hospital, 96 stayed at home with 7 unknown. The respiratory
route was involved in 38.4%, skin in 35.8%, oral route was
involved in 12.6%, ocular in 3.5%, and multiple routes in 9.7%.
Of the oral caustic exposures 42.9% involved children <6 years
old. Adults most often experienced cutaneous and respiratory
exposures. Misuse occurred in 30.1% of cases (23.1% mixing,
2.2% transfer from original container, 4.8% other). The most
frequently reported clinical effects were pharyngodynia, oral
inflammation, first and second degree burns, disepithelization
of the lips, dysphonia, cough, vomiting, heartburn, necrosis,
corneal lesions, ocular pain and inflammation, and skin burns.
No symptoms were present in 24 cases; minor symptoms were
present in 158 cases, moderate symptoms in 30 cases, severe
symptoms in 5 cases, of these, 2 pediatric oral exposures pre-
sented severe oral effects and gastroesophageal lesions and
they required endotracheal intubation. There were 2 deaths
reported in elderly patients that ingested the drain cleaner in
mistake for an alimentary product. PSS was not assignable in
10 cases.
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Conclusion: Children are less involved in accidental exposures
to caustic drain cleaners because intoxication often happens
during the normal use and misuse of these products by
adults. Accidental exposures involving children could have
been prevented through safer use, disposal and storage.
Despite the presence of the safety closures on the bottle and
the hazard pictograms on the packaging, the risk represented
by these products is underestimated in adults. The primary
focus for risk reduction and prevention should be on con-
sumer education.

354. The “lactate gap” as a useful tool
to detect ethylene glycol intoxication

Dieter Geysels, Boris Mahieu and Marian Piqueur
Department of Laboratory Medicine, Ziekenhuis Netwerk
Antwerpen, Antwerp, Belgium

Objective: The fast recognition and early treatment of ethylene
glycol (EG) intoxications in comatose patients with high anion
gap metabolic acidosis (HAGMA) is essential. As EG is used in dif-
ferent antifreeze formulations, accidental or intentional ingestion
is not uncommon. In 2018, the American Association of Poison
Control Centers received 7,260 reports of EG intoxications of
which over 5000 were unintentional [1]. Metabolism of EG leads
to toxic metabolites, causing metabolic acidosis, kidney damage,
coma and possible death, making early treatment of utmost
importance. We present two cases of EG intoxication in which
blood gas analysis showed a falsely elevated lactate
concentration.
Case series: Both patients presented with an altered mental
state (Glasgow Coma Score 3/15) and HAGMA (anion gap: 40.8
and 41.3mmol/L, respectively, osmol gap: 64 and 20 mOsm/Kg).
Point of Care Testing (POCT) blood gas analysis (SiemensVR

RAPIDPoint) showed a lactate concentration of 25.5 and
23.3mmol/L, whereas routine laboratory measurement (RocheVR

Cobas c502) showed 3.1 and 9.6mmol/L, resulting in a “lactate
gap” between both methods of 22.4 and 13.7mmol/L. Gas chro-
matography-mass spectrometry (GC-MS) analysis revealed EG
concentrations of 276 and 69mg/dL. Both patients were treated
with fomepizole and hemodialysis and recovered quickly.
Conclusion: In both cases a significant difference in lactate con-
centration was observed when measured by two different meth-
ods. EG is metabolized into more toxic metabolites such as
glycolic, glyoxylic and oxalic acid [2] of which the former may
cause falsely elevated lactate concentrations. As different manu-
facturers use various technologies and enzymes to determine the
lactate, some of these methods are unable to differentiate glyco-
late and lactate concentrations. Combining such methods with a
more sensitive measurement of lactate alone, results in a lactate
gap which indicates the presence of EG metabolites [3,4]. Hence,
the lactate gap can be a useful tool in identifying an EG
intoxication.
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355. A one-year review of enquiries to
the UK National Poisons Information
Service involving cosmetic products

Emma J. Moynsa, Euan A. Sandilandsb,
Laurence A. Grayc, Ruben H. K. Thanacoodyd and
Sally M. Bradberrya
aNational Poisons Information Service (Birmingham Unit),
Birmingham, United Kingdom; bNational Poisons Information
Service (Edinburgh Unit), Edinburgh, United Kingdom; cNational
Poisons Information Service (Cardiff Unit), Cardiff, United
Kingdom; dNational Poisons Information Service (Newcastle Unit),
Newcastle, United Kingdom

Objective: To review enquiries to the UK National Poisons
Information Service (NPIS) involving cosmetic products.
Methods: A retrospective analysis was undertaken between 1
April 2018 and 31 March 2019 for enquiries relating to “cosmetic
products” as defined by the coding system on the UK Poisons
Information Database (UKPID).
Results: There were 2084 enquiries involving 2046 patients, of
whom 2012 had been exposed to one cosmetic product. Thirty-
four exposures involved more than one cosmetic product. In 22
enquiries the cosmetic product was co-ingested with one or
more pharmaceutical or household products. Exposures in chil-
dren (� 18 years) accounted for 76.6% of exposures (n¼ 1548),
of which 62.5% (n¼ 1284) involved children under 5 years. Of
the 473 exposures in adult patients, 30.6% of patients were 65
years or older. The patient age was not known in 25 enquiries.
Exposures typically occurred in the home/domestic setting
(n¼ 1820; 89%), nursing/care homes (n¼ 83; 4.1%), hospital set-
ting (n¼ 76; 3.7%) and school (n¼ 22; 1.1%). The circumstances
of exposure were accidental in 89.6% of enquiries, intentional in
6.8% and recreational misuse in 1.3%. Thirteen cases of recre-
ational misuse involved children (age range 9-17 years), 8 of
which involved aerosol inhalation. The type of products most fre-
quently involved in all exposures were dental products (15.2%),
skin care products (12.8%), hand sanitiser gel (9.8%), bath/shower
products (8.1%) and nail care products (7.8%). The Maximum
Poisoning Severity Score (MAXPSS) [1] at the time of the enquiry
was none (n¼ 1442; 70.5%), minor (n¼ 565; 27.6%), moderate in
1% (n¼ 20) and severe in just 2 enquiries. The 20 exposures with
a moderate MAXPSS involved 7 children �5 years, 2 teenagers,
and 10 adults; the age was unknown in 1 enquiry. The circum-
stances of exposure were accidental (n¼ 12), intentional (n¼ 4),
recreational misuse (n¼ 3), and adverse reaction (n¼ 1). The
most common products were skin care products (n¼ 4), nail care
products (n¼ 3) and shampoo/conditioner (n¼ 3). Of the two
enquiries with severe MAXPSS, both involved males (aged 34
and 41) and the intentional ingestion of alcohol and isopropa-
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nol-based hand sanitiser/washes whilst in hospital. A complete
recovery was documented in one, the outcome was unknown in
the second case.
Conclusion: Enquiries to the NPIS involving cosmetic products
most frequently involve accidental exposures in young children
and the majority of patients are asymptomatic at the time of the
enquiry.
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356. Acute ethylene glycol poisoning:
a one year epidemiological study

Julia V. Radenkova-Saeva and Ralitza B. Atanasova
Clinic of Toxicology, University Hospital for Emergency Medicine,
“N.I. Pirogov”, Sofia, Bulgaria

Objective: Ethylene glycol is a common cause of toxic ingestion.
The aim of the study was to examine ethylene glycol poisoning
cases and to define the demographic features, clinical character-
istics and outcome of poisoning.
Methods: The records of the Toxicology Clinic, Emergency
Hospital “N.I.Pirogov”, Sofia, Bulgaria were reviewed retrospect-
ively for all ethylene glycol poisonings during a one year period,
1 January 2019 to 31 December 2019. The patient’s age, gender,
clinical characteristics and outcome of intoxication were
recorded. Blood ethylene glycol concentration, acid-base status,
and renal function were assessed.
Results: There were 13 patients hospitalized in the Clinic, due to
ethylene glycol poisoning in the form of antifreeze during the
study period. There were 12 men (92.30%) and 1 woman
(7.69%); median age 41.9 (range 19-80) years. Most patients were
aged 19 to 50 years old (69.2%). The reason for ingestion was
accidental in 11 cases (84.6%) and suicide attempt in 2 cases
(15.4%). The blood ethylene glycol concentrations ranged widely
from 0.01 to 1.57g/L. Signs of mild intoxication were nausea and
vomiting, headache, confusion, slurred speech and in-coordin-
ation. One patient developed severe intoxication. One patient
with chronic alcoholism developed aspiration pneumonia as a
complication. Conventional treatment of ethylene glycol intoxica-
tion was used: emergent stabilisation, treatment with intravenous
fluids, correction of metabolic acidosis by parenteral infusions of
bicarbonate, oral ethanol such as whisky or vodka or administra-
tion of 95% ethanol solution as an antidote, and haemodialysis
in severe poisoning. There were no fatal cases during the study
period.
Conclusion: Ethylene glycol, a common ingredient of antifreeze,
is responsible for many instances of accidental and intentional
poisoning annually. Prompt diagnosis, early treatment and
administration of ethanol as an antidote are important for a
favorable outcome.

357. Button battery ingestion:
experience of the UK National Poisons
Information Service (NPIS)

Rebecca L. Swana, Leonard Hawkinsa, Laurence A.
Grayb, Euan A. Sandilandsc, Sally M. Bradberryd,
Ruben H. K. Thanacoodya and Simon H. L. Thomasa
aNational Poisons Information Service (Newcastle Unit), Regional
Drugs and Therapeutics Centre, Newcastle upon Tyne, United
Kingdom; bNational Poisons Information Service (Cardiff Unit),
University Hospital Llandough, Cardiff, United Kingdom; cNational
Poisons Information Service (Edinburgh Unit), Royal Infirmary,
Edinburgh, United Kingdom; dNational Poisons Information Service
(Birmingham Unit), City Hospital, Birmingham, United Kingdom

Objective: The numbers of household devices containing button
batteries has increased in recent years and this has been accom-
panied by an increase in the number of button battery inges-
tions reported worldwide [1]. Severe or fatal injury can occur if
the battery becomes lodged in the oesophagus, which can lead
to serious complications including perforation, vocal cord paraly-
sis, strictures and/or fistula formation [2]. The aim of this study
was to review button battery ingestions in the UK, as reported in
enquiries to the National Poisons Information Service (NPIS).
Methods: The NPIS UK Poisons Information Database was inter-
rogated for all cases relating to button battery ingestion or inser-
tion for the 11.5 year period from January 2009 to June 2020.
Results: There were 210 enquiries to NPIS relating to 202
reported cases of button battery ingestion or insertion. Of 198
cases related to ingestion, 172 (86.9%) involved children aged 5
years or under including 101 (58.7%) boys. In 35 cases (17.7% of
cases related to ingestion), multiple button batteries were
ingested. Four cases involved insertion of a button battery into
the ear, nose, mouth, or trachea. Across all age groups, most
patients (82%) were asymptomatic following button battery
ingestion but commonly reported symptoms included abdominal
pain (3.5%), melaena (3.5%), vomiting (2.0%) and diarrhoea
(1.5%). Where the position of the battery was known (125 cases),
116 (92.8%) were located in the stomach or at/beyond the pyl-
orus, and of these patients, 11 (9.5%) were symptomatic. The
battery was lodged in the oesophagus in 9 (7.2%) cases, of
whom 4 (44.4%) were symptomatic; all 9 underwent surgical or
endoscopic removal. No long-term complications were recorded
in these cases but follow up was incomplete.
Conclusion: This case series demonstrates that most ingested
button batteries pass through the gastrointestinal tract unevent-
fully and most patients remain asymptomatic. Lodging of bat-
teries in the oesophagus is an uncommon but potentially severe
event, although some patients are asymptomatic on presenta-
tion. Button battery ingestions occur most frequently in the
paediatric population, where ingestion may be prevented by
implementation of additional safety measures by manufacturers
and increased awareness among parents.
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358. Hepatorenal dysfunction
following fipronil ingestion

Melvin Baby, N. V. Jayachandran and
Indira Madhavan
Government Medical College, Thrissur, India

Objective: Fipronil, a GABA-A gated chloride channel blocker,
usually causes mild toxicity to humans with favourable outcome,
but neurotoxicity with agitation and seizures are reported after
ingestion of a large dose. Hepatotoxicity and renal toxicity are
not common in fipronil toxicity. We report a patient with severe
fipronil poisoning.
Case report: A 72-year-old male patient with a history of chronic
obstructive pulmonary disease (COPD), presented with alleged
history of ingestion of approximately 450mL of pesticide product
containing fipronil 5%. He presented with vomiting, loose stools
and worsening sensorium. He had 3 to 4 episodes of seizure
while in hospital and received antiepileptics. He had no previous
history of any seizures. His clinical status worsened the next day,
and he developed respiratory distress and hypotension. He was
intubated and received inotropic support. He also developed
fever spikes and was managed with broad-spectrum antibiotics.
Investigations showed worsening renal function (creatinine
increased from 79.5 to 565.9 mmol/L) with elevation of transami-
nases and creatine kinase. Arterial blood gas analysis showed
severe metabolic acidosis. The diagnosis was fipronil toxicity, sta-
tus epilepticus, acute kidney injury and aspiration pneumonia. He
was managed with hemodialysis and other supportive measures.
He gradually improved and was extubated on day 7. Renal func-
tion and urine output improved after 3 cycles of hemodialysis.
An ultrasound of the abdomen showed bilateral normal appear-
ing kidneys of 11 cm each with bilateral non-obstructive renal
calculi. Liver, gallbladder, pancreas, spleen, urinary bladder and
prostate appeared normal.
Conclusion: Direct toxicity of fipronil on the renal and hepatic
systems is attributed to free radical formation and oxidative
stress. In addition, there is also the risk of rhabdomyolysis follow-
ing status epilepticus that can cause acute kidney injury and
ischemic injury as in our case.

359. Malathion poisoning causing
prolonged cholinergic crisis and
refractory hypotension requiring high-
dose atropine treatment

Kit Rowea, Dushan Jayaweerab and Gopi Mannb
aFaculty of Medicine and Health, The University of Sydney,
Sydney, Australia; bWestern Sydney Local Health District
Toxicology Service, Sydney, Australia

Objective: The lipophilic organophosphate malathion undergoes
activation in the liver to its toxic metabolite malaoxon, which
inhibits acetylcholinesterase (AChE), leading to cholinergic excess.
Malathion sequestered in lipid stores can lead to prolonged tox-
icity. Excess acetylcholine at muscarinic receptors in vascular
beds, via release of nitric oxide, can cause vasodilatation [1]. We
describe a case of malathion poisoning requiring prolonged

atropine treatment to combat cholinergic signs, warranting high
dosages of atropine for refractory hypotension.
Case report: A 55-year-old man was found unconscious along-
side various chemicals, including a 200mL bottle containing
malathion (500g/L) and toluene (435g/L). He was noted to have
emesis, diarrhoea, diaphoresis and pinpoint pupils raising the
possibility of organophosphate toxicity, and was intubated by
paramedics at the scene. On arrival to the emergency depart-
ment, he was found to have a chemical fetor, heart rate 90 bpm,
blood pressure 120/90mmHg, perspiration, lacrimation, and crep-
itations in the lung but remained easy to ventilate and oxygen-
ate. He had an initial plasma cholinesterase (pAChE) activity of
0.3 kIU/L (reference range 7-15). At 6 hours post-arrival, in the
intensive care unit (ICU) he developed a cholinergic toxidrome
together with tachycardia and hypotension. He was commenced
on a doubling regimen of atropine reaching 16mg, followed by
an infusion of 2-5mg/h with stabilisation of secretions and
haemodynamics. When atropine was weaned after 24 hours he
again became unstable with persistent hypoxia and hypotension,
despite inotropic support by way of adrenaline, noradrenaline
and vasopressin. Atropine was recommenced on day 3 with rapid
resolution of the patient’s haemodynamic instability. Subsequent
atropine dosing ranged from 3.6-15mg/h over the next 2-3 days.
Following this, intermittent signs of excess secretions were man-
aged with atropine which was ultimately ceased on day 31. The
lowest pAChE activity, 0.1 kIU/L, was recorded on day 4 and the
lowest red blood cell AChE activity, 0.5U/mL, on day 9. He
required a tracheostomy for prolonged ventilatory support and
ventilator-associated pneumonia. His hospital stay was also com-
plicated by sepsis, lower limb deep venous thrombosis, ileus and
critical illness polymyopathy.
Conclusion: Malathion can cause severe and protracted poison-
ing requiring prolonged atropine treatment. High-dose atropine
treatment was effective in refractory hypotension due to
malathion.
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360. Evaluation of biocidal product
enquiries to the Austrian Poisons
Information Centre, 2017

Tara Arif, Dieter Genser and Helmut Schiel
Poisons Information Centre, Vienna, Austria

Objective: A biocidal product is any substance or mixture
intending to destroy, deter, render harmless, prevent the action
of, or exert a controlling effect on any harmful organism by any
means other than mere physical or mechanical action. Biocidal
products are divided into 4 main groups: disinfectants, preserva-
tives, pest control and other biocidal products. We analysed
enquiries to the Austrian Poisons Information Centre involving
biocidal products.
Methods: On behalf of and funded by the Austrian Federal
Ministry of Climate Action, Environment and Energy, Mobility,
Innovation and Technology the local Poison Information Centre
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(PIC) retrospectively evaluated enquiries regarding exposures to
biocidal products in 2017.
Results: PIC Austria received in total 28,244 telephone enquiries
in 2017. Regarding biocidal product exposure the PIC was con-
tacted in 847 cases: 434 (51.2%) involved children under the age
of 15, and 413 (48.8%) persons 15 years and older. In 720 cases
a poisoning could be excluded due to minor exposure. In 23
cases the risk of intoxication could not be estimated due to lack
of sufficient information at the time of consultation. In 87 cases
intoxication was suspected and medical observation was recom-
mended. In only 17 patients an intoxication could be verified
due to the severity of the symptoms. The causative substances
were industrial disinfectants (n¼ 8), skin disinfectants (n¼ 3),
chlorine gas (n¼ 4), wasp spray (n¼ 1) and textile bleaching
agents (n¼ 1).
Conclusion: In relation to the total number of calls, enquiries
regarding biocidal products are relatively rare and the number of
human intoxications seems to be small. Only 17 cases with
severe symptoms, which had to be treated medically, were
recorded. No deaths were recorded by the local PIC.

361. Biological sample collection in
the emergency department and
laboratory substance abuse
investigation and confirmation: a
methamphetamine case report

Anna Celentanoa, Adriano Masarinb,
Cecilia Gechtmanb, Marcello Ferruzzia,
Fabrizio Sesanaa and Francesco Scaglionea
aMilan Poison Control Center, ASST Grande Ospedale
Metropolitano Niguarda, Milan, Italy; bBiochemical Laboratory,
Toxicology Section, ASST Grande Ospedale Metropolitano
Niguarda, Milan, Italy

Objective: Considered mainly as a working performance enhan-
cer, Shaboo (methamphetamine) is gaining popularity as a recre-
ational drug due to its effects on self-confidence and loss of
inhibition.
Case report: A 37-year-old Filipino man with familiar history of
hypertension presented to the emergency room (ER) in 2011 for
dyspnea; blood pressure (BP) was 190/140mmHg, heart rate 120
bpm, laboratory testing was significant for elevated prohormone
brain-type natriuretic peptide (NT pro-BNP, 3891 ng/L). Diagnostic
procedures showed signs of hypertensive cardiomyopathy and
moderate left ventricular hypertrophy. He was diagnosed with
familiar hypertension and antihypertensive therapy was pre-
scribed. He was admitted for the same symptoms in 2012 and
screened for secondary hypertension. Mild left adrenal hyperpla-
sia was found on abdomen computerised tomography (CT) scan.
Substance abuse was not investigated in the first two hospitaliza-
tions. In November 2014, while he was being arrested for
amphetamine dealing, he reportedly ingested an envelope con-
taining Shaboo and lost consciousness. In the ER samples for
substance abuse tests were collected (positive for methampheta-
mine >5000 ng/mL). He was later discharged after BP normalized.
After he interrupted antihypertensive treatment, in June 2015 he
was admitted again to ER for dyspnea and high BP (240/
160mmHg). Laboratory testing showed troponin-T 140ng/L, CK-
MB 11.5 g/L, creatinine 3mg/dL, and proteinuria 3 g/24 h.
Echocardiogram showed a significant reduction of ejection frac-
tion (EF) 31%, hypokinesia and reduced global systolic function,
with impaired tricuspid annular plane systolic excursion <16mm
and mild mitral regurgitation. Ocular investigations revealed
angiosclerosis and retinal haemorrhage. Global peripheral

vascular damage was confirmed by brain CT showing bilateral
signs of ischemia and by kidney failure due to acute angiosclero-
sis. Urine and blood tests were positive for methamphetamine
5000 ng/mL and 326ng/mL, which progressively fell to 9 ng/mL
after 5 days. Hair testing (3 cm), showed methamphetamine/
amphetamine 124/12ng/mg. Up to 24 cm was analysed, demon-
strating chronic use of methamphetamine. He admitted chronic
use of Shaboo and was discharged with an angiotensin convert-
ing enzyme (ACE) inhibitor, a beta blocker, loop diuretic, antial-
dosteronic and a calcium channel blocker.
Conclusion: This case highlights the long-term cardiovascular
effects of methamphetamine use. Our work is focused on the
need to collect a complete anamnesis, as well as collaboration
between healthcare professionals in poison centers, cardiology
and psychiatric departments, biochemical/toxicology laboratory,
to promptly address methamphetamine abuse and related symp-
toms and to correctly treat patients and avoiding unnecessary
diagnostic procedures.

362. Post-mortem ethanol
concentrations

James M. Coulsona, Avril Wayteb and
Robin E. Fernerc
aAll Wales Therapeutics & Toxicology Centre, Cardiff University,
Cardiff, United Kingdom; bClinical Biochemistry, Betsi Cadwaladr
University Health Board, Bangor, United Kingdom; cWest Midlands
Poisons Unit, University of Birmingham, Birmingham, United
Kingdom

Objective: Ethanol is important in forensic toxicology.
Interpretation of toxicological data is, however, complicated by
considerable inter-subject variation in ethanol toxicokinetics and
toxicodynamics and by post-mortem changes. We sought to
establish ethanol concentrations in deaths referred to Coroners.
Methods: We collected post-mortem toxicology results and brief
clinical and demographic details from consecutive cases referred
to Clinical Biochemistry, Betsi Cadwaladr University Health Board,
Bangor, UK by two HM Coroners covering North Wales, in 2018.
Cases of suspected adverse drug reaction or lacking toxicological
data were excluded. Data are presented as median and inter-
quartile range (IQR). Proportions are expressed as a percentage
with a 95% confidence interval (95% CI) and compared by chi-
squared or Fisher’s exact test. The Mann-Whitney and the
Kruskal-Wallis tests were used to compare non-parametric data.
Spearman’s coefficient was used to determine correlation. Pa less
than 0.05 was considered significant.
Results: The presence of ethanol was confirmed analytically on
post-mortem toxicology in 23/40 cases (58%, 95% CI 41–71%),
median age at time of death was 45 (IQR 36–62) years. Thirteen
cases were female and 12 male (P¼ 0.84). Three had evidence of
trauma. Nineteen had analytical evidence of other xenobiotics at
post-mortem, median of 4 additional xenobiotics, IQR 1.5–13.5.
Of the 55 additional xenobiotics detected, 41 affect the nervous
system. Post-mortem blood was positive for ethanol in 22 cases,
median concentration 146 (IQR 25–204) mg/dL. Ethanol was pre-
sent in urine in 17 cases, median concentration 199 (IQR 42–323)
mg/dL. Blood ethanol correlated positively with urine ethanol in
the 18 paired samples available, r¼ 0.97 (95% CI 0.92–0.99) (P <
0.0001). Urine ethanol concentrations were greater than blood
ethanol concentrations. Ethanol poisoning was mentioned on the
death certificate in five cases whose median blood ethanol con-
centration was 225 (IQR 201–265) mg/dL, compared with 85 (IQR
6–217) mg/dL in cases where ethanol was not mentioned
(P¼ 0.0005). A blood ethanol concentration exceeding 200mg/dL
was associated with inclusion of ethanol intoxication on the
death certificate (odds ratio 30, P¼ 0.001).
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Conclusion: Ethanol was frequently detected in post-mortem
blood or urine samples or both. Concentrations in paired sam-
ples were closely correlated. Ethanol intoxication was likely to be
included on the death certificate if the concentration exceeded
200mg/dL. Multiple xenobiotic exposure was common and often
included central nervous system depressants with the potential
for synergistic toxicity.

363. Requests regarding snus to the
Poisons Information Centre in Austria

Tara Arif, Helmut Schiel and Dieter Genser
Poisons Information Centre, Vienna, Austria

Objective: Snus, a tobacco for oral use, is used as a nicotine
resource instead of cigarettes. It is placed between the upper lip
and gum, releasing nicotine slowly. Besides other substances like
flavourings and salt snus mainly contains tobacco. The aim of
this study was to analyse the severity of symptoms after intake
of snus.
Methods: Data from the Poisons Information Centre (PIC) data-
base involving exposures of snus were evaluated for the period
from 2016 to September 2020. Acute exposures were analysed
for age, time to contact the PIC, symptoms at the time of PIC
consultation and Poisoning Severity Score (PSS).
Results: In total, 70 cases of snus intake were documented in
the database; three cases were excluded due to intake of other
substances. From the remaining 67 cases, there were 33 paediat-
ric cases (aged 6 months to 14 years). The PIC was contacted
within 5minutes to 3.5 hours after the intake. In 22 cases no
symptoms (PSS 0) were reported, while in 10 cases mild symp-
toms (PSS 1) such as vomiting one to three times (in 9 cases),
nausea, tremor and drowsiness occurred. A 14-year-old boy used
snus for the first time and developed moderate symptoms (PSS2)
after 10minutes of use with collapse, vertigo, nausea, vomiting
and sinus tachycardia. In adults (aged 15 to 50 years) there were
34 cases. The PIC was contacted within 10minutes to 1 day after
the intake. In total 15 patients had no symptoms (PSS 0; time to
contact PIC: 10minutes to 1 day), while 19 had mild symptoms
(PSS 1; time to contact PIC: 10minutes to 17hours) including
nausea (in 12 cases), vomiting one to three times (in 5 cases
within 10minutes to 2 hours), gastralgia, abdominal pain, gastro-
intestinal mucous membrane irritation, tremor, drowsiness, and
vertigo (in 5 cases within 10 to 30minutes). No moderate or
severe symptoms were reported in adults.
Conclusion: There is a high incidence of symptoms after the
ingestion of snus. In the paediatric group 11 out of 33 (33%)
reported symptoms within 3.5 hours. In adults 19 out of 34 (56%)
cases developed symptoms within 10minutes to 17hours.

364. Multiple treatments of
clotrimazole during pregnancy

Sian C. D. Harbon and Laurence A. Gray
National Poisons Information Service, Cardiff, United Kingdom

Objective: Current literature considers single exposures to clo-
trimazole safe to treat vulvovaginal candidiasis during pregnancy,
but very little information is available on more than two vaginal
clotrimazole treatments during pregnancy. Information on expos-
ure to pharmaceuticals during pregnancy is limited and mainly
originates from case studies documented in the literature. We

report a patient who received multiple clotrimazole treatments
during pregnancy.
Case report: A 30-year-old female was treated with a 500mg
vaginal pessary of clotrimazole ten times during pregnancy, twice
during the first trimester, four treatments during the second tri-
mester and four treatments during the third trimester for candid-
iasis confirmed by vaginal swab. Concurrent topical treatment
was prescribed for seven days every time a pessary was adminis-
tered. Clotrimazole cream 1% was prescribed on four occasions,
clotrimazole cream 2% on four occasions and on the final two
treatments clotrimazole 1% cream with hydrocortisone 1% was
prescribed. Other medications taken included folic acid during
the first trimester, ferrous fumarate during the third trimester
and vitamin D throughout the pregnancy. During the last vaginal
swab for vulvovaginal candidiasis at 38 weeks þ6 it was retro-
spectively noted that the patient was positive for group B
streptococcus (GBS). The infant was born at 39 weeks þ6. The
pregnancy was uncomplicated but labour complications included
a spontaneous rupture of membranes 33hours prior to birth,
maternal haemorrhage during active labour and delivery of the
infant via emergency caesarean section. These complications
were attributed to the untreated GBS infection. The newborn
check carried out when the infant was 18hours old and follow
ups at 10 days, four, eight and 15 months by a health visitor
were all as expected.
Conclusion: Clotrimazole is widely available as an over the coun-
ter pharmaceutical in the UK to treat candidiasis. It is generally
regarded as a safe and effective treatment for non-pregnant
patients. There is an absence of case reports and clinical trials
covering multiple doses of clotrimazole during pregnancy. Due
to the presence of GBS, it is unclear if clotrimazole contributed
to the labour complications seen in this case. There were no
adverse outcomes in the infant. It is hoped that this report will
contribute to the currently available safety information for clo-
trimazole use in pregnancy.

365. Challenges facing the UK
National Poisons Information Service
(NPIS) ahead of EU Exit and
commencement of Annex VIII of
Article 45 (Classification, Labelling
and Packaging)

Pardeep S. Jagpal and Sally M. Bradberry
National Poisons Information Service (Birmingham Unit),
Birmingham, United Kingdom

Objective: Following "Brexit", a transition period is in place until
31 December 2020, during which EU legislation continues to
apply. The NPIS, as the Appointed Body in the UK under Article
45 of Regulation 1272/2008 (Classification, Labelling and
Packaging), receives safety data on the hazards of mixtures.
Annex VIII will harmonise information notified under this regula-
tion, and come into force on 1 January 2021.
Methods: We reviewed the implications of both "Brexit" and the
introduction of Annex VIII on the NPIS.
Results: Three main areas were identified that required prepara-
tory work. 1. Impact of the political arrangement: The UK will
have to operate a dual notification system as a result of the
Northern Ireland Protocol. For products marketed in Northern
Ireland, safety information will have to be submitted in the
harmonised Annex VIII format. There will be no such requirement
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on products placed on the market in Great Britain (England,
Wales or Scotland). 2. Technical requirements of the Annex
VIII format: As a result of EU exit, it is unlikely the NPIS will be
able to access chemical safety dossiers submitted by industry to
the European Chemicals Agency (ECHA) Poison Centre
Notification Portal (PCN). Annex VIII requires the dossiers to be
submitted in a proprietary XML format, which is not legible to
poison centre staff. This has necessitated the development of a
bespoke system in the UK that can both receive safety data as
submitted by industry and automate its conversion to a legible
format. 3. Information Sharing: Compliance with Article 45 and
"Brexit" have both led to considerable confusion for all stakehold-
ers. The NPIS has received multiple queries on these matters.
Examples include questions around the requirement for Unique
Formula Identifiers (UFIs) and access to the ECHA PCN. It has
been necessary for the NPIS to collaborate regularly with col-
leagues in Public Health England, the Health and Safety
Executive and the Department for Health and Social Care to pro-
vide a coordinated response. The NPIS has also specifically
updated its website to act as a repository of reference informa-
tion for industry.
Conclusion: There are many challenges for Poison Centres in
complying with the EU CLP Regulation and Annex VIII. The
impact of "Brexit" has added an additional layer of complexity for
the UK. It is important that in addition to addressing the tech-
nical challenges, there is sufficient communication of the new
requirements to industry.

366. When volvulus hides a
poisoning: a case of severe foodborne
botulism

Roberto Zoppellaria, Tania Tassinatia, Milo Vasona,
Anna L. Pinamontia, Sara Lamborghinia,
Chiara Lazzaria and Davide Lonatib
aDepartment of Anaesthesia and Intensive Care, S. Anna Hospital,
Ferrara, Italy; bPavia Poison Control Centre – National Toxicology
Information Centre – Clinical and Experimental Lab, Toxicology
Unit, Maugeri Clinical and Scientific Institutes IRCCS and University
of Pavia, Pavia, Italy

Objective: Diagnosis of botulism is still a challenge for physi-
cians, due to the rarity of the clinical condition and non-specific
symptoms. We report a severe case of botulism, initially mistaken
for intestinal occlusion and managed with surgical intervention.
Case report: A 21-year-old man, a student at the local university,
was referred to the emergency department (ED) with abdominal
pain, nausea and diplopia. During physical examination, the clin-
ical condition worsened rapidly and severe respiratory failure
occurred due to inhalation of copious vomitus, requiring oro-tra-
cheal intubation with respiratory support. A computerised tom-
ography (CT) scan confirmed bronchial inhalation and showed
intestinal obstruction. He was taken to the operating room, but
exploratory laparotomy was negative for intestinal occlusion.
Upon awakening in ICU the patient presented intact conscious-
ness, fixed mydriasis, ophthalmoplegia, no cranial reflexes, no
respiratory drive, paralysis of limbs, hypertension and tachycardia.
Nevertheless, through a binary code, the patient communicated
that he had eaten homemade food. An electromyography dem-
onstrated presynaptic block of neuromuscular cholinergic con-
duction, and the differential diagnosis included Eaton-Lambert
myasthenic syndrome and Miller Fisher (variant of Guillain-Barr�e)
syndrome. Further investigation revealed that, the day before
(15 hours before the onset of clinical manifestations), the patient
had ingested improperly prepared home-canned red beans in a
glass jar prepared months before. Foodborne botulism was

suspected. Heptavalent antitoxin was administered without acute
or delayed adverse effects 47 hours after ingestion. Serum, left-
over food samples, and rectal swabs were immediately sent for
analysis. Foodborne poisoning was confirmed (positivity for botu-
linum neurotoxin type in serum in serum and by means of
mouse neutralization assay). Respiratory failure required pro-
longed ventilation for four months and aspiration pneumonia
was treated with antibiotics. The patient had a complete recov-
ery 8 months after the ingestion.
Conclusion: There are several considerations arising from this
case. Diagnosis of botulism may be challenging due to the vari-
ability of clinical presentation; therefore, a careful assessment to
exclude other surgical and neurological diseases must be per-
formed. Recovery may require several months of mechanical ven-
tilation, since botulinum toxin induces irreversible injury to the
nerve terminals and new formation of nerve cells is necessary,
consequently, early clinical suspicion and prompt antitoxin
administration may reduce the length of hospital stay.

367. The importance of free digoxin
serum concentrations: case report of
an infant treated for digoxin
poisoning

Morida Khalil Ramlaa, Bianca M. Goffredob,
Ferruccio Giustinic, Mara Pisanid, Sara Cairolib,
Raffaele Simeolib, Joseph Nunziatae,
Francesca Stoppae and Marco Maranof
aPediatric Poison Control Center, Children’s Hospital Bambino
Ges�u, Rome, Italy; bDivision of Metabolic Biochemistry, Children’s
Hospital Bambino Ges�u, Rome, Italy; cDivision of Clinical
Laboratory, Children’s Hospital Bambino Ges�u, Rome, Italy;
dEmergency Department, Children’s Hospital Bambino Ges�u,
Rome, Italy; eDEA Pediatric Intensive Care Unit, Children’s Hospital
Bambino Ges�u, Rome, Italy; fPediatric Intensive Care Unit and
Pediatric Poison Control Center, Children’s Hospital Bambino Ges�u,
Rome, Italy

Objective: Digoxin poisoning is a potentially life-threatening
problem. We report a case of an infant, following an incorrect
administration of digoxin, treated with digoxin-specific antidote,
who was been managed with monitoring of serum concentra-
tions of free digoxin.
Case report: A male 54-day-old infant, treated with atrial stimu-
lation, already receiving amiodarone and propranolol for paroxys-
mal supraventricular tachycardia, started Lanoxin (digoxin)
therapy (5 mg/Kg/day). Serum concentrations of total digoxin
were measured using an electrochemiluminescence immunoassay
(Elecsys Digoxin, Roche Diagnostics) and revealed adequate con-
centrations. During the maintenance therapy, an incorrect dose
of Lanoxin was administered (500 mg) and the appearance of
bradycardia, hyperkalaemia (6.65 mEq/L) and hypermagnesemia
(2.25 mEq/L) were recorded. Analysis of serum concentrations of
total digoxin revealed a concentration of 21.1 ng/mL (therapeutic
range 0.6-1.2 ng/mL, laboratory alert >2 ng/mL), and a vial of
40mg of digoxin-specific antidote (DigiFabVR ) was administered.
Therefore, in order to exclusively measure only the free digoxin
fraction, serum samples were subjected to an ultrafiltration pro-
cedure using CentrifreeVR devices (Merck Millipore) following the
manufacturer’s instructions [1]. These disposables allow separ-
ation of free digoxin from the protein-bound drug fraction and
in our settings were used to measure the proportion of unbound
digoxin that was still pharmacologically active. In fact, a day after
the first measurement (Day 1), serum concentrations of total and
free digoxin were 14.90 and 0.66 ng/mL, respectively. In the
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following days, in order to ensure that digoxin concentrations
were within the therapeutic range, both drug fractions were
monitored daily.
Conclusion: Digoxin toxicity among children is more likely to
cause bradyarrhythmias rather than ventricular arrhythmias [2].
To better perform therapeutic drug monitoring (TDM), since the
half-life of the Fab fragment is about 15-20hours (less than the
half-life of digoxin), it could be useful to measure free digoxin
concentrations. In fact, following the reduction of free digoxin
serum concentrations, the concentration gradient leads to an
easier dissociation of digoxin from sodium-potassium ATPase.
Free digoxin concentrations should be measured in order to opti-
mize clinical treatment and to establish a more tailored Fab
administration regimen.
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368. Fentanyl transdermal patch
mistaken for wound patch: two
pediatric case reports

Anna Celentano, Marcello Ferruzzi, Fabrizio Sesana,
Giovanni Milanesi, Pietro Nunnari and
Francesco Scaglione
Milan Poison Control Center, ASST Grande Ospedale
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Objective: Transdermal therapeutic systems (TTS) are drug deliv-
ery systems that are applied directly to the skin with the purpose
of a systemic effect. Accidental pediatric cutaneous exposure to
fentanyl TTS can cause respiratory distress that may be lethal.
We report two pediatric cases were the fentanyl TTS was applied
to the skin in error instead of a wound patch (or plaster).
Case reports: Case 1. A 3-year-old girl (15 Kg), was admitted to
the emergency department after her 16-year-old sister had mis-
takenly applied their grandmother’s transdermal patch containing
fentanyl (25 mg/h) to a wound on her knee. It had been mistaken
for a common wound patch and had been in place for 1 hour
before removal. At home the child had vomiting, lipothymia and
lethargy. She was observed for 48hours in the pediatric intensive
care unit without the appearance of further symptoms. Naloxone
administration was not necessary and she was discharged. Case
2. A 4-year-old girl (18 Kg) was admitted to the emergency
department after her father mistakenly applied one of his fen-
tanyl patches (50 mg/h) to a leg wound. The patch was in pos-
ition for 9 hours. She developed nausea, vomiting and miosis. A
dose of 0.2mg naloxone (0.01mg/Kg) and intravenous fluids
were given. The child was observed for 48hours and she was dis-
charged with full recovery.
Conclusion: Accidental exposure to fentanyl TTS can lead to
symptoms of overdose, respiratory depression being the most
severe and potentially lethal. The early symptoms of accidental
exposure to fentanyl are difficult to identify in young children.
The clinical evolution of these two pediatric cutaneous case
reports was not severe but since there are patches with higher
drug concentrations it is necessary to prevent the risk of thera-
peutic errors. As with other medications, to reduce the risk of

pediatric accidental exposure it is important to keep fentanyl TTS
in a safe place out of sight and reach of children. It is advisable
to explain to parents and caregivers that wound patches cannot
be replaced with other types of patch. Instructions on the pack-
age to keep fentanyl patches in a separate place away from com-
mon wound patches and to keep them inside their original
packaging, may reduce the risk of therapeutic errors.

369. Bottles and messages revisited:
circumstances of poisonings among
infants under 1 year old in Estonia

Ruth Kastanje, Riina Kolt�sanova, Angelina Razumnaja
and Mare Oder
Poisonings Information Centre, Estonian Health Board, Tallinn,
Estonia

Objective: After analyzing 10 years’ data of caustic exposures
and their relation to usage of incorrectly stored chemicals in
Estonia [1] we discovered that in children under 1 year old 51%
of accidents happened with chemicals in their original package.
Children this young depend on their carers. At the same time, in
adults aged 19-69 years who are most likely to look after young
children the occurrence was only 14%. This left the authors with
questions about how much of the 51% is due to children aged
>6 months able to move and grab things independently and
how much is a result of mistakes by their carers. This study ana-
lyzes how and what kind of substances are involved in toxic
exposures among children <1 year old.
Methods: Calls to the Estonian Poisons Information Centre (EPIC)
from 1 January 2009 to 31 December 2019 were analyzed retro-
spectively in age groups looking at children aged over and under 6
months. In each group it was evaluated whether the substance was
accessed by the child or given to them by someone. In addition,
we examined what kind of product it was and how it was
packaged.
Results: Overall, 945 calls were analysed; 164 (17%) of them
involved children <6 months old and 781 (83%) children >6
months old. Age groups differed strongly in all parameters. In the
younger group 83.3% of wrongly administered substances were
given by the carer, and in older group only 19%. In the younger
group 83% of wrongly administered substances were in their ori-
ginal package and mostly included medications/supplements
(59.7%), with household chemicals (28.6%) taking second place;
cosmetic products and plants/mushrooms were practically absent.
The mix up of medications and supplements usually involved
products in similar packaging, most often 10mL bottles containing
vitamin D versus lookalike bottles containing eye drops, essential
oils, e-cigarette refill liquids, etc., and similar looking small oint-
ment tubes. In older children, about half of the packages were ori-
ginal, and the product given by the carer (46%) and half taken by
the child (50%). The most common agents involved were house-
hold chemicals (35.5%) followed by plants/mushrooms (20.4%),
medications/supplements (15.3%), and cosmetic products (9%).
Conclusion: Careless handling of medications and chemicals
around young children is a serious problem in Estonia and needs
to be properly addressed in future prevention campaigns.
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370. Alcohol abuse among teenagers
during the vacation period:
description and pattern differences by
gender

Juan Ortega P�ereza, Elena Gervilla Garc�ıab,
Rafael Jim�enez L�opezb, Catalina Homar Amenguala,
Maria Codinach Mart�ınc and
Jordi Puiguriguer Ferrandoa
aAdult Emergency Department, Toxicology Unit, Palma de
Mallorca, Spain; bBehavioral Sciences Methodology Area,
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Palma de Mallorca, Spain; cAdult Emergency Department, Girona,
Spain

Objective: Alcohol is the most commonly consumed legal drug
by adolescents, with a relevant impact on recreational activities
[1]. This study describes adolescent alcohol acute intoxication
(AAI) in a hospital emergency department and analyses differen-
ces by gender [2]. The aim is to describe acute alcohol intoxica-
tion in adolescents in a hospital emergency department in an
area with high tourist influence, during the summer of several
years, analyzing gender differences.
Methods: Retrospective medical record review of patients aged up
to 19 years with AAI during the summer (2015-2019) in an area
with high tourist influence. We analysed sociodemographic factors
and characteristics of the episodes by gender. We made a multi-
variate analysis of the variables according to gender perspective.
Results: A total of 701 cases, aged 8 to 19 years old (42.7%
female) were analysed. The majority of patients arrived by con-
ventional ambulance (90.7%). The most common clinical symp-
toms were coma or decreased level of consciousness (77.5%),
traumatic brain injury (12%), other wounds and/or trauma associ-
ated (8.2%), psychomotor agitation and need for sedation (7.3%).
Overall, 6.3% of patients took alcohol and other substances and
1.4% showed a related suicidal motivation in this AAI. In cases
where toxicological analysis was performed (21%) the mean
blood alcohol concentration was 1.99 g/L (SD ¼0.66). No deaths
were recorded. Only 0.4% of patients required hospital admission
and 98.7% were in the hospital less than 24hours; the average
stay in hospital lasted 5.55 hours (SD ¼16.1). In the comparative
analysis between genders, the presence of traumatic brain injury
(15.4% versus 7.4%; p¼ 0.001) and other wounds and/or trauma
(1.7% versus 3.7%; p < 0.001) was associated with alcohol poi-
soning and the average of ethanolemia (2.08 versus 1.85) were
significantly higher in males.
Conclusion: Adolescent alcohol poisoning in areas of tourist
influence is usual in the summer months. Although there is a
tendency to equalize between sexes, males showed a higher
accident rate and ethanolemia.
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371. Childhood poisonings: five-years’
experience from an Italian pediatric
emergency department
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Objective: Childhood poisonings represent an important cause
of evaluation in Pediatric Emergency Departments (PED). When
and how long to hospitalize these patients may be a complex
issue. The objectives of this study were the assessment of factors
(time-latency, involvement, substance) associated with occurrence
of symptoms and the evaluation of the correlation between
Poisoning Severity Score (PSS) at PED admission, type of sub-
stance, age and outcome of patients.
Methods: Retrospective study conducted in an Italian PED
between January 2015 and December 2019. All children <15
years with poisoning were included. Patients were graded
according to PSS. The association between specific factors and
occurrence of symptoms was estimated with odds ratio (OR). The
correlation between PSS, age, substance and outcomes was eval-
uated with multiple logistic regression and OR. The absolute risk
of hospitalization (AR) was calculated for each category. A P-
value <0.05 was considered significant.
Results: Overall, 766 patients were included (0.4% of PED visits);
72.3% were <4 years. PSS 0-1 was present in 94%. Concerning
outcomes, 55% were discharged (observation 3.2 ± 2.5 hours),
28% admitted to the Observation Unit (15±6.6 hours), and 17%
hospitalized (4.8 ± 8.2 days). There were no fatal cases. In younger
children, male patients had a higher incidence (57%) of uninten-
tional poisonings (90%) due to household-products/caustics
(57%) and pharmaceuticals (27%). In adolescents (10-14 years),
there was a higher incidence in girls (57%), especially for volun-
tary exposure (53%) to substances of abuse (40%). In children <4
years there was a correlation between the onset of symptoms
with late referral to PED (OR 2.9) or with caustic exposure (OR
1.8); a weak association with pharmaceuticals was reported (OR
0.3). The correlation between PSS, age, substance and outcomes
showed that no or mildly symptomatic patients (PSS 0-1) with
pharmaceutical (OR 3.1, AR 60%) or caustic (OR 9.7, AR 80%) poi-
soning had a strong association to hospitalization; even alcohol
and carbon monoxide had a higher risk of hospital admission
(OR 2.1; AR 40% for both). Moderate/severe poisonings (PSS 2-3)
had a higher risk of hospitalization, especially with pharmaceuti-
cals (OR 19.5; AR 80%) and substances of abuse (OR 3.6;
AR 70%).
Conclusion: In childhood poisonings, clinical presentation alone
may not identify patients who can be discharged or hospitalized.
Moderate/severe symptomatic patients are at high risk of hospi-
talization regardless of substance or age. However, asymptomatic
or mildly symptomatic patients at PED admission with a history
for caustics, pharmaceuticals, ethanol and carbon monoxide poi-
soning should be hospitalized for prompt treatment and obser-
vation for the potential onset of clinical manifestations.
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372. Paediatric paracetamol overdose:
reducing side-effects with the SNAP
12hour N-acetylcysteine regime

David G. Cairneya, Kirsten Thomsonb,
James W. Dearc and Jen Browningd
aAcute Receiving Unit, Royal Hospital for Sick Children, Edinburgh,
United Kingdom; bPharmacy Department, Royal Hospital for Sick
Children, Edinburgh, United Kingdom; cNational Poisons
Information Service (Edinburgh Unit), Royal Infirmary of
Edinburgh, Edinburgh, United Kingdom; dEmergency Department,
Royal Hospital for Sick Children, Edinburgh, United Kingdom

Objective: The purpose of this case series was to assess the
introduction of a modified 12-hour N-acetylcysteine (NAC) infu-
sion regime (SNAP) as the standard of care for paediatric patients
with paracetamol overdose compared to the standard 21-hour
regime.
Methods: A paediatric paracetamol overdose guideline including
the SNAP protocol was implemented at a single tertiary paediat-
ric centre from April 2019 onwards. Patients were treated with
the SNAP regime consisting of IV NAC 100mg/Kg over 2 hours,
then 200mg/Kg over 10 hours. This retrospectively reviewed case
series of patients were compared to historical controls treated
with a standard 21-hour regime. Treatment outcomes, admission
parameters such as length of stay and rates of side-effects were
assessed.
Results: Overall, 17 patients were treated with the 12-hour
regime and they were compared to 13 historical controls treated
with a 21-hour regime. Median age was 14 with a minimum age
of 5 years in each group. The majority of overdoses were single
ingestions but staggered overdoses and therapeutic excesses
were included. The rate of delayed presentation >8 hours (21-
hour 38%, 12-hour 35%), median ingestion dose (21-hour
153mg/Kg, 12-hour 179mg/Kg) and median presentation time
(21-hour 3h 57m, 12-hour 4h 23m) were similar. Median length
of stay was shorter in the 12-hour group (21-hour 49 h, 12-hour
36h) but time to mental health assessment was longer (21-hour
22h, 12-hour 35h) however neither difference was statistically sig-
nificant. There was no difference in peak ALT or INR. Mild hep-
atotoxicity (defined as ALT >150, or >50 and doubled since
admission) was higher in the 21-hour group (31% versus 12%)
but this was not statistically significant. One patient in each
group had peak ALT >1000 and INR >2. There were no cases of
anaphylactoid reaction in the 12-hour group compared to 15%
in the 21-hour group. Rates of extended treatment were similar
(21-hour 54%, 12-hour 41%). No patients died, were transferred
to a liver unit or required restarting of NAC.
Conclusion: This case series of children treated with a 12-hour
regime demonstrates a reduction in anaphylactoid reactions and
no observed difference in rates of liver injury compared a 21-
hour regime. This mirrors the findings from a multicentre trial of
the 12-hour regime in adults [1] and supports its on-going use in
children.
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373. Altered mental status following a
large ondansetron ingestion in a
toddler
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Objective: The pediatric range of toxicity for oral ondansetron is
not well established. Though rare, there are case reports of sig-
nificant toxicity resulting from large ingestions of ondansetron.
We present a patient who only developed moderate symptoms
despite ingesting an amount of ondansetron markedly larger
than those in the reported literature.
Case report: A healthy 10 Kg, 21-month-old male presented to
the emergency department (ED) with lethargy and ataxia. He had
ingested 20 tablets of 8mg ondansetron rapid dissolving tablets
(ODT), and symptom onset occurred 30minutes later. He had
one episode of emesis prior to ED evaluation. On arrival to the
ED the patient’s heart rate was 186/min; his other vital signs
were age appropriate. He was lethargic and ataxic, otherwise his
overall exam was unrevealing. Initial labs showed normal electro-
lytes, glucose, and complete blood count. His venous blood gas
showed a pH of 7.29 and pCO2 of 45mmHg. Serial electrocardio-
grams (EKG) over the first several hours showed his QTc progress
from 455 to 490 msec. He was then transferred to a tertiary care
facility for higher level of care. His neurologic symptoms
improved within 4 hours of the suspected ingestion. An EKG
9hours post-exposure showed a QTc of 440 msec. He was
observed overnight and discharged the following day. An ondan-
setron concentration from a blood specimen at the time of initial
presentation, by liquid chromatography tandem mass spectrom-
etry, was 509 mg/L (Cordant Health Solutions, Huntington, NY).
Adult peak plasma concentration after 8mg is 26 mg/L [1].
Conclusion: Reported cases of large overdoses of ondansetron in
toddlers are limited. A previous case reported rapid obtundation
followed by seizure, serotonin toxicity and QTc prolongation in a
12-month-old after ingesting 7-8 tablets of 8 milligram ondanse-
tron ODT (6.4mg/Kg) [2]. Our patient had a much larger dose,
16mg/Kg, resulting in more minor symptoms that resolved
within 10 hours of ingestion. His serum ondansetron concentra-
tion was nearly 20 fold greater than that seen in adults with
usual dosing. Onset of toxicity after ondansetron ODT overdose
is rapid and although reports exist of serious neurologic toxicity,
our patient had a more benign course with rapid resolution of
symptoms.
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374. Severe salicylic acid intoxication
with a topical skin preparation in a
newborn
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Objective: Although rare, acute salicylate intoxication may occur
from topical application. We report the case of complicated sali-
cylism in a newborn.
Case report: A 13-day-old female, 2.7 Kg body weight, was
admitted to the emergency department (ED) for tachypnea and
periumbilical skin injuries. Her parents, with poor comprehension
of the Italian language, had applied a topical powder containing
97% glucose and 3% salicylic acid to the umbilical stump. The
estimated total amount of salicylic acid applied was 1.5 g in the
week prior to admission. At ED admission, metabolic acidosis (pH
7.0, HCO3 11 mEq/L) was observed and sodium bicarbonate 1
mEq/Kg IV bolus and fluid therapy were administered with partial
improvement. During the following 48hours, her clinical condi-
tion worsened with hypotension and acute respiratory distress
syndrome (ARDS) requiring intubation and mechanical ventila-
tion. The plasma salicylate concentration was high (55.9mg/dL,
therapeutic 2-20mg/dL). Sodium bicarbonate (1 mEq/Kg/hour IV
infusion) was started for urine alkalinisation but was minimally
effective with a persistently high salicylate concentration
(45.3mg/dL) after 12 hours, and a coagulation disorder (INR 2.7)
developed. On day 3, hypercapnia (PaCO2 70mmHg) and lactic
acidosis (lactate 5mmol/L) were associated with pulmonary
hypertension and infectious encephalitis. On days 4 and 5, the
salicylate concentration decreased to 30 and 28mg/dL, respect-
ively, but hypotension with renal impairment and worsened
respiratory failure (PaCO2 78mmHg) with non-cardiogenic pul-
monary edema and infective pneumonia were observed. A week
after admission, extracorporeal membrane oxygenation (ECMO)
was started but a severe stroke secondary to ECMO catheter
thrombosis occured. On day 20, nuclear magnetic resonance
spectroscopy (NMR) showed a large ischemic lesion in left hemi-
sphere, left mesencephalic area and thalamus. At one month fol-
low-up an electroencephalogram (EEG) confirmed organizational
anomalies in the left hemisphere and multifocal paroxysmal
anomalies in the right hemisphere compatible with a persistent
sub-clinical epileptic seizure pattern.
Conclusion: Salicylate containing products with more than 4-
10% may result in toxic effects if applied on a large skin surface
area and may be associated with salicylate blood concentrations
above 50mg/dL. In our case the percutaneous absorption was
increased by the presence of glucose in the compound, the pro-
longed/inappropriate misuse and the presence of skin injuries.
Lung injury and respiratory failure needing extracorporeal sup-
port may occur in severe salicylism and specific/supportive treat-
ment may be complex. Parents should be alerted of the
potential risks related to salicylate skin application to newborns
and should be educated by medical providers on the safe use of
topical medication.

375. 38 Weeks pregnant: managing a
mother and neonate after a third-
trimester acetaminophen ingestion

Charlotte Goldfinea and Michael Ganetskyb
aEmergency Medicine, Brigham and Women’s Hospital, Boston,
United States; bEmergency Medicine, Beth Israel Deaconess
Medical Center, Boston, United States

Objective: Although acetaminophen is the most common drug
overdose in pregnancy, there is limited data regarding the man-
agement of a neonate who is delivered shortly after the mother
overdosed on acetaminophen. Acetaminophen is known to cross
the placenta and maternal overdose puts the neonate at risk of
acetaminophen toxicity. We report the case of a young woman
who had an emergency cesarean section shortly after presenting
with an overdose of APAP and quetiapine.
Case report: A 25-year-old woman at 38 weeks of gestation was
brought to the emergency department (ED) after she texted a
friend suicidal statements. On arrival, she reported taking an
unknown amount of quetiapine. In the ED she became somno-
lent and hypoxic, requiring intubation. Laboratory examination
was significant for an acetaminophen concentration of 68 mg/mL,
aspartate aminotransferase (AST) 17U/L, alanine aminotransferase
(ALT) 10U/L, and urine toxicology screen positive for benzodiaze-
pines, tricyclic antidepressants, and buprenorphine. Due to an
unknown time of ingestion, she was started on N-acetylcysteine
(NAC). She started having contractions and obstetrics decided to
perform an emergent cesarean section to deliver the baby. Prior
to delivery, she had received 150mg/Kg NAC bolus over
60minutes. The infant was delivered without complication. Due
to a laboratory issue, an acetaminophen concentration could not
be obtained on the infant after birth so NAC was given (15mg/
Kg/h in sterile water). The acetaminophen concentration 7 hours
after birth in the infant was 13 mg/mL with an AST 28U/L and
ALT 6U/L. The infant was continued on NAC protocol at the
same dose until 21.75hours post-birth with an undetectable
acetaminophen concentration. The infant never developed any
signs or symptoms of acetaminophen or liver toxicity. The
mother was also continued on NAC protocol and was able to be
weaned from the ventilator. She continued to improve until she
was able to be discharged to a psychiatric facility. She had no
hepatotoxicity.
Conclusion: Acetaminophen overdose requiring treatment in
both a mother and neonate is rare. Given differences in neonatal
pathophysiology, consideration was taken for volume and
amount of dextrose the infant received. In this case, we were
able to successfully manage both a mother and child born after
overdose with NAC.

376. Epidemiology of pediatric
benzodiazepine exposures using the
National Poison Data System

Saumitra Rege, Sarah Ames, Jennifer Ross and
Christopher Holstege
Department of Emergency Medicine, University of Virginia,
Charlottesville, United States
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Objective: The rate of visits involving benzodiazepine prescrip-
tions increased from 3.8% to 7.4% between 2003 and 2015 in
the US. Benzodiazepine-related overdose mortality has risen
sharply, from 0.6 per 100,000 adults in 1999 to 4.4 per 100,000 in
2016. The objective of the study was to describe the epidemi-
ology of pediatric benzodiazepines exposures using a near real-
time national poison center (PC) database.
Methods: The National Poison Data System (NPDS) was queried
for all pediatric (0-19 years) exposures to benzodiazepines from
2011 to 2019 using generic code identifiers. We descriptively
assessed the relevant demographic and clinical characteristics.
Trends in benzodiazepine frequencies and rates (per 100,000
human exposures) were analyzed using Poisson regression meth-
ods. Logistic regression was used to identify important predictors
of severe health outcomes (SHO), defined as cases resulting in
major medical outcomes or death.
Results: There were 133,704 pediatric exposures to benzodiaze-
pines reported to PCs from 2011 to 2019, with the number of
calls decreasing from 16,830 to 11,776 during the study period.
Polysubstance exposures accounted for 41.1% of pediatric benzo-
diazepine exposures. Of the total benzodiazepine calls, the pro-
portion of calls from acute care hospitals and emergency
departments (ACH) increased from 45.3% to 59.1% during the
study period. Multiple substance exposures accounted for 51.2%
of the calls from ACH. Residence was the most common site of
exposure (93.6%), and 62.4% cases were en route to the hospital
when the PC was notified. Among the patients, 52.2% were
females. Suspected suicide (33.6%) was the most commonly
reported reason for exposure, mainly attributed to the teenage
population. There were 3,209 cases of SHO, with these exposures
increasing by 45.2% during this period (334 to 485, p < 0.001).
This risk of severe health outcomes increased with age, with
cases between 6 – 19 years (Adjusted Odds Ratio [AOR]: 3.41,
95% CI: 2.93 – 4.09) demonstrating significantly increased odds.
Cases of suspected suicide (AOR: 1.19, 95% CI: 1.07 – 1.34) and
abuse (AOR: 1.49, 95% CI: 1.31 – 1.69) were significantly more
likely to result in SHO. Multiple substance exposure increased the
risk of such outcomes significantly.
Conclusion: Benzodiazepine exposures decreased during the
study period. Abuse and diversion of benzodiazepines by teen-
agers may be as a result of underlying mental or emotional con-
ditions that leads to self-medication. Benzodiazepines have also
been increasingly associated with suicidal ideation, the most
common reason for exposure in our sample. Increasing prescriber
awareness and better screening may be key to reducing such
overdoses.

377. Hyperbaric oxygen therapy in
loxoscelism skin necrosis: a case
report

Anna Celentanoa, Marcello Ferruzzia, Rossella
Giacomellob, Paolo Pantinic, Giovanni Sesanad,
Fabrizio Sesanaa and Francesco Scaglionea
aMilan Poison Control Center, ASST Grande Ospedale
Metropolitano Niguarda, Milan, Italy; bHyperbaric Medicine Center,
ASST Grande Ospedale Metropolitano Niguarda, Milan, Italy; cCivic
Museum of Natural Sciences "E. Caffi", Bergamo, Italy; dPlastic
Surgery, ASST Grande Ospedale Metropolitano Niguarda, Milan,
Italy

Objective: Spider bites belonging to the genus Loxosceles can
have a very serious evolution both locally and systemically. The
therapeutic response requires a multidisciplinary approach that
involves general practitioners, toxicologists, emergency doctors,
infectivologists, hyperbarists and plastic surgeons. Loxosceles
rufescens is indigenous to Mediterranean Europe, including Italy
where it often takes refuge in homes. Skin loxoscelism is charac-
terized by cutaneous necrosis, sometimes complicated by soft tis-
sue infection or necrotizing fasciitis. We described a severe case
of skin necrosis, caused by this spider’s bite which was treated
with pharmacological therapy, hyperbaric oxygen therapy (HBOT)
and rehabilitation.
Case report: A 55-year-old lumberjack was bitten by a spider
that had entered one of his gloves. The spider was identified by
an entomologist as Loxosceles rufescens. After a 7-8 hour asymp-
tomatic period, a burning pain to his left thumb which radiated
to his whole hand appeared. Tendonitis was diagnosed and thus,
after the hand was immobilized, he was treated with anti-inflam-
matory drugs and pain relievers. During the next 48 hours, the
clinical picture worsened dramatically with intolerable pain and a
swelling sensation from the hand up to the forearm. An ortho-
paedic visit produced a diagnosis of necrotizing fasciitis. The
patient underwent surgery and, after other 24hours, HBOT was
performed. At the same time antibiotics and pain relievers were
administered. During recovery a total of 36 HBOT sessions were
administered along with 3 surgeries. Finally, an autologous skin
graft was performed. A regenerative skin substitute was used
along with a silk membrane to favour a better wound evolution.
Conclusion: Symptoms of loxoscelism tend to appear late and
diagnosis is frequently delayed. These spider bites can worsen
with anaerobic bacterial infection and, therefore a broad spec-
trum antibiotic therapy is necessary. Treatment is initially generic
for spider bite with local disinfection, antibiotic and antihistamine
therapy, and general pain relief. In cases of dermonecrosis, or
necrotizing fasciitis, HBOT is indicated with compression profiles
chosen on the basis of signs, symptoms and laboratory tests
(LRINEC Score: Laboratory Risk Indicator for Necrotizing Fasciitis).
It is worth noting that even if the correct diagnosis is delayed,
HBOT may contribute to recovery and prevent loss of the
affected limb. HBOT in association with pharmacological therapy
may promote reduction of pain intensity, inflammation and
edema in loxoscelism.

378. Exotic venomous snakebites in
Switzerland reported to the National
Poisons Information Centre over 22
years

Joan Fuchs, Tim Gessner, Hugo Kupferschmidt and
Stefan Weiler
Tox Info Suisse, University of Zurich, Zurich, Switzerland

Objective: The private keeping of exotic venomous snakes is
permitted according to Swiss law. An estimated 2,000-10,000
venomous reptiles are held in the homes of these aficionados
[1]. The aim of the present study is to characterize the epidemio-
logic and clinical features of bites by exotic venomous snakes
over a period of 22 years in Switzerland.
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Methods: We included all calls related to exotic snakebites in
Switzerland and Liechtenstein recorded at the Swiss National
Poisons Information Centre (Tox Info Suisse) from 1997 to 2018,
where at least the genus of the snake was available. Exclusion
criteria comprised indigenous snakes, non-venomous exotic
snakes, clinical courses incompatible with a snakebite or calls
from Swiss citizens bitten abroad.
Results: Within the study period, 1364 calls related to snakebites
were recorded at Tox Info Suisse. Of these 148 (11%) were attrib-
uted to exotic venomous snakes and fulfilled the study criteria
and 112 of 114 patients (98%) with medical follow-up informa-
tion exhibited good causality (probable or confirmed). Only adult
patients with a median age of 40 (range 16-71 years) were
affected, with a predominance of males (n¼ 136, 92%). Viperidae
were involved in 87 (78%) and Elapidae in 25 (22%) cases,
respectively; 30% of the vipers belonged to the genus Crotalus
sp., and 59% of the elapids belonged to the genus Naja sp.
Overall, the main affected body part was the hand in 89 patients
(79%). In the majority of the patients the clinical course was mild
(46, 41%) or moderate (40, 36%), a lower proportion was asymp-
tomatic (6, 5%) or exhibited severe symptoms (20, 18%). No fatal-
ities were reported in the study period. Severe symptoms were
observed after elapid bites in six patients (24%) and after viper
bites in 14 patients (16%), respectively. Besides local effects,
neurologic disorders after elapid bites and hematologic disorders
after viper bites were most frequently reported. Antivenom was
administered in 24% (27 patients (18 Viperidae [20%] and 9
Elapidae [36%]), 5 patients (4%) required multiple doses), overall
with good resolution of symptoms. The other 86 patients (76%)
were treated symptomatically. The median duration of hospital-
ization was 1 day (range 0-36).
Conclusion: Considering the number of venomous snakes kept
in Switzerland, the number of bites is relatively low. More than
half of the patients developed symptoms requiring medical treat-
ment. No fatalities or bites in children were observed.

Reference

[1] Plate A, Kupferschmidt H, Schneemann M. [Bites of venomous
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379. Far from home: compartmental
syndrome after envenomation by
Crotalus atrox in metropolitan France

Ga€el Le Rouxa, St�ephanie Rocheta, Fr�ed�eric Goddeb,
S�ebastien Larr�ech�ec and Alexis Descathaa
aPoison Control Center and Toxicovigilance, Angers, France;
bService de R�eanimation, Centre Hospitalier Avranches Granville,
Avranches, France; cD�epartement de Biologie M�edicale, Hôpital
d’instruction des Arm�ees B�egin, Saint Mand�e, France

Objective: To describe the occurrence of compartmental syn-
drome and the medical and surgical care of an exotic snakebite
in metropolitan France.
Case report: A patient was bitten in the thenar eminence of the
right hand while feeding a mature Crotalus atrox at 11.45 p.m.
He was admitted to the emergency room 15minutes later in a
vagal presentation with pallor and chills that quickly resolved.
Locally, two puncture wounds 15mm apart were observed, asso-
ciated with swelling of the back of the hand. He received 120mg

of corticosteroids and 1g of acetaminophen. He was transferred
to the intensive care unit (ICU) for further management. At
3 hours the edema had spread to the lower third of the right
arm and was associated with paralysis of the hand and motor
disability, which was difficult to assess due to pain. Physical
examination was otherwise normal. He received 3 vials of
Antivipmyn-TRIVR , provided by the French exotic antivenom bank.
He presented a discrete increase in fibrin monomers (max. 75
mg/mL at 7 hours) and D-dimers (max. 650ng/mL on day 2).
Creatine kinase remained below 250 IU/L and other hemostasis
tests were normal. At day 1, the edema had progressed above
the elbow, accompanied by local inflammatory signs (erythema
and bruising) and hypoesthesia of the thumb. He received 3 fur-
ther vials of antivenom. At 17 hours a diagnosis of compartmen-
tal syndrome was confirmed in the operating room by a pressure
measurement of more than 50mmHg in the thenar, hypothenar
and intermetacarpal areas and in the anterior territory of the
right forearm. Discharge fascial incisions were immediately made,
revealing a fluid collection on the dorsal area of the hand, but
preserved muscles. The regression of the edema and the station-
ary state of the skin sensitivity disorders allowed the patient to
be discharged from ICU at day 3. He was discharged home at
day 7. At day 20 finger mobility was almost complete except for
the right fifth finger and the fascial wounds were in the process
of healing.
Conclusion: Among the antivenoms available in the French
antivenom bank, ANTIVIPMYN TRIVR was the one with the high-
est paraspecificity in this case, being indicated for envenom-
ation by Crotalus durissus. Despite the administration of the
antivenom, the patient developed compartmental syndrome,
a rare but serious complication of envenomation by exotic
viperids. Compartment pressure measurement helps to indi-
cate the need for fasciotomy when antivenom therapy is
insufficient.

380. Human exposure to larvae of
processionary moths in France: study
of symptomatic cases registered by
the French Poison Control Centres
between 2012 and 2019

Sandra Sinno-Telliera, Pauline Vasseurb, J�erôme
Rousseletc, J�erôme Langrandd, Alain Roquesc,
Juliette Bloche and Magali Labadief
aHealth Alerts and Vigilance Department, French Agency for Food,
Environmental and Occupational Health & Safety, Maisons-Alfort,
France; bNational Institute of Health and Medical Research, Paris,
France; cNational Research Institute for Agriculture, Food and
Environment, Orleans, France; dPoison Control Centre, University
Hospital, Paris, France; eFrench Agency for Food, Environmental
and Occupational Health & Safety, Maisons-Alfort, France; fPoison
Control Centre, University Hospital, Bordeaux, France

Objective: Contact with the setae of larvae of pine or oak pro-
cessionary moths (LPPM or LOPM; (Thaumetopoea pityocampa
and Thaumetopoea processionea) can induce severe urticarial or
allergic reactions in warm-blooded animals. These species, espe-
cially LPPM, are presently expanding towards highly populated
areas due to climate change and/or human-mediated transloca-
tions, this study aimed to describe human exposures to PM lar-
vae in France.
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Methods: We conducted a retrospective study of symptomatic
cases of exposures to PM larvae registered by the French Poison
Control Centres from 1 January 2012 to 31 July 2019.
Toxicologists reviewed all the medical records coded with the
agent “larvae” to specify the species when possible.
Results: Of the 1,274 included cases, 59% and 27% corre-
sponded to LPPM and LOPM, respectively; the remaining cases
(14%) concerned unspecified PM larvae. While a steady increase
characterized the annual trend of exposures to LOPM, exposures
to LPPM fluctuated annually. More than 90% of the annual cases
occurred between January and May for LPPM, and April and
August for LOPM (with a peak in March or June, respectively).
For the 1,022 cases for which information was available, the sex
ratio was 1.2 and the median age was 11 years old (2 months -
87 years). Patients were exposed directly to the larva (30%, par-
ticularly children aged under 5 years), indirectly through airborne
setae, tents, contaminated clothes (40%) or through both mecha-
nisms (9%, or unknown). As exposures concerned a dermal route
for 93% of cases, alone or in combination with another route,
97% of the 1,022 cases reported skin symptoms (itching, urtica-
rial dermatitis, etc) while 8%, 4% and 3% reported ocular, naso-
pharyngeal and respiratory manifestations, respectively.
Assessment of the case severity was [1]: PSS1 96.3%, PSS2 3.5%
and PSS3 0.2%. Ocular or oral exposures led more frequently to
severe symptoms (PSS �2) compared to dermal exposure
(respectively, 31% and 18% versus 2%, p < 0.00110�3). Finally,
considering the low number of occupational cases (2%), the
higher proportion of severe cases (PSS �2) among landscaping
sector professionals or forestry workers than in the general popu-
lation was not statistically significant (12% versus 4%, p¼ 0.13).
Conclusion: Since PM larvae exposure is a growing health con-
cern, which can cause severe injuries particularly after ocular or
oral exposure, populations and professionals should be clearly
informed of existing recommendations to avoid such events and
of actions to take after being exposed.
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[1] Persson HE, Sj€oberg GK, Haines JA, et al. Poisoning severity score.
Grading of acute poisoning. J Toxicol Clin Toxicol. 1998;36:
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381. Rattlesnake bite in Austria: a
case report

Susanna Dorner-Schulmeistera, Mathias Schneeweiß-
Gleixnerb and Kinga Bartecka-Minoa
aPoisons Information Centre, Vienna, Austria; bIntensive Care Unit,
Vienna General Hospital, Vienna, Austria

Objective: Although the keeping of poisonous snakes is forbid-
den in Austria accidents still occur.
Case report: A 69-year-old man was admitted to hospital after a
bite by a North American forest rattlesnake (Crotalus horridus),
which he kept illegally. He presented with hemodynamic shock,
was stuporous and had several bite marks on forearm/wrist/ball of
the thumb with bloodstains and swelling. The patient vomited
repeatedly and protective intubation was required. The anaphyl-
actic shock was treated with catecholamines and corticosteroids.
After consulting the Poisons Information Centre, 10 ampoules of
antidote Antivipmyn-TRI (from a private depot in Vienna) were
administered. At the intensive care unit the patient received 12

more ampoules (6 from a private depot in Carinthia, 6 from Depot
Munich). He had circulatory instability requiring pronounced vol-
ume and catecholamine administration. On the following day cre-
atine kinase and myoglobin had increased significantly (68510U/L
and 40650ng/mL, respectively) as a result of muscular damage.
The coagulation values changed only slightly initially. After initial
stabilization, he was extubated after 2 days, but had to be re-intu-
bated 1day later due to sudden cardiovascular arrest and resuscita-
tion. Swelling of the larynx was suspected as an after-effect of the
snake bite and 6 more ampoules (from a depot in Zurich) of anti-
serum were given. Oedema and laboratory values decreased finally
and the patient was extubated after 3 more days of mechanical
ventilation. He required antihypertensive therapy with urapidil and
nitroglycerin. Eight days after the accident he became delirious
and consequently comatose. A cerebral computerised tomography
(CT) scan was not pathological and “protracted snake venom” was
suspected to be the cause of the neurological impairment. Two
more ampoules of antiserum (from a depot in Zurich) were admin-
istered, which resulted in clinical improvement. On day 17 recur-
rent myocloni of the upper extremities and face occurred.
According to the literature myocloni can occur weeks after a rattle-
snake bite and therefore two additional ampoules of Antivipmyn
(from a depot in Zurich) were administered. A ventilation-depend-
ent pneumonia was treated with antibiotics. The patient was trans-
ferred to an internal ward after 36 days of intensive care.
Conclusion: In this case, a distinction between anaphylactic shock
and complications from the snake venom could not be clearly
made and lead to the administration of 32 vials of antiserum in
total, most of which were transported from abroad. Even though
keeping venomous snakes is prohibited in Austria, cases arise.
Snake antiserum is expensive, complex to store and there is no
generally accessible serum depot in Austria. Fortunately, the
cooperation with Germany and Switzerland concerning the acquisi-
tion of antiserum was very effective in this case.

382. Bitten abroad, an unforgettable
souvenir: bites and stings reported to
the UK National Poisons Information
Service (NPIS) sustained whilst
travelling overseas, 2009–2015

Hayley A. Williamsa, Pardeep S. Jagpala,
Ruben H. K. Thanacoodyb, Euan A. Sandilandsc,
Laurence A. Grayd and Sally M. Bradberrya
aNational Poisons Information Service (Birmingham Unit),
Birmingham, United Kingdom; bNational Poisons Information
Service (Newcastle Unit), Newcastle, United Kingdom; cNational
Poisons Information Service (Edinburgh Unit), Edinburgh, United
Kingdom; dNational Poisons Information Service (Cardiff Unit),
Cardiff, United Kingdom

Objective: International travel has increased steadily over the
past 20 years and in 2019 there were 93.1 million visits abroad
made by UK residents [1]. We report on cases where advice from
the NPIS was sought on the management of patients who sus-
tained bites or stings whilst travelling overseas.
Methods: A retrospective analysis of UK NPIS enquiries between
1 January 2009 and 31 December 2019 was undertaken for
enquiries relating to bites and stings and specifically for those
that occurred overseas.
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Results: There were 142 enquiries regarding 131 patients during
this period; 116 (89%) were adults and 15 (11%) were children
(under 18 years of age). The travel history was known in 127
cases (97%), and included a total of 41 different countries across
six continents, with Europe the most frequently visited (n¼ 53)
followed by North America (n¼ 28) and Asia (n¼ 24). The most
common regions where exposures occurred were Spain (including
Islands) (n¼ 20), the Caribbean islands (n¼ 16) and Greece
(including Islands) (n¼ 10). The majority of exposures (n¼ 79,
57%) involved marine organisms. Jellyfish (n¼ 25) and sea urchins
(n¼ 25) were the most common, followed by fish (n¼ 18), 7 of
which were stonefish and 4 weever fish. The remaining 11 expo-
sures involved 7 stingrays, 2 sea anemones, one octopus and one
fire coral. Of the remaining 52 exposures, 19 involved spiders, 11
insects, 7 scorpions, 6 snakes, 5 monkeys, 1 parrot, 1 dog, 1
worm and a chimpanzee. The site of the bite/sting was known in
94 cases of which 42 occurred on the foot. The maximum poison-
ing severity score [2] was known in 129 cases and was none in
14, minor in 98, moderate in 15 and severe in 2. The two severe
cases involved a bite from a Common Lancehead snake in
Trinidad and a sea urchin in Barbados. The advice of a clinical
toxicologist was sought in 24 exposures, of which 8 were referred
to a clinical toxinologist for further specialist advice.
Conclusion: Bites and stings sustained overseas are an infrequent
and unusual type of enquiry for poison centres. Healthcare profes-
sionals and poison centre staff need to be aware of the potential
for patients to seek medical advice from them upon their return.
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383. Role of decontamination in dogs
poisoned by alphachloralose-based
rodenticides: a case series

Marieke A. Dijkmana, Joris H. Robbenb and
Dylan W. de Langea
aDutch Poisons Information Center (DPIC), University Medical
Center Utrecht, Utrecht, Netherlands; bEmergency and Intensive
Care Medicine, Faculty of Veterinary Medicine, Utrecht,
Netherlands

Objective: In 2014 rodenticides based on alphachloralose were
first introduced onto the Dutch market. Alphachloralose (3.4-
4.0%) is packaged in 10g bags with paste or coated grain and is
licensed for private indoor use. Here we present a case series of
95 dogs exposed to alphachloralose-containing rodenticides. The
influence of decontamination measures on clinical course are
evaluated.
Case series: Decontamination by the veterinarian was performed
in 64 dogs. In 45 dogs vomiting was induced and in 14 cases
(ruptured) bags and in 27 cases coated grains/pasta were visible
in the vomitus. Vomiting induction followed by activated char-
coal was performed in 17 dogs resulting in 8 cases with (rup-
tured) bags and 4 with coated grains/pasta retrieved. Two dogs

received only activated charcoal. Thirty-one of the decontami-
nated dogs with a median body weight of 8 Kg (range: 2.7-30.0)
developed signs and symptoms (48%). The estimated median
dose was 56.7mg/Kg (range: 2.5-195.1; n¼ 29). Mild symptoms
(e.g., drowsiness) which resolved within 4 hours were seen in 9
dogs (29%). The remaining 22 dogs developed predominantly
signs of CNS excitation (often sensory induced), i.e., tremors/
cramps (n¼ 8), and seizures (n¼ 1), ataxia (n¼ 12), and CNS
depression e.g., drowsiness (n¼ 7), stupor (n¼ 4), and coma
(n¼ 2). Hypothermia was noted in one dog. All symptoms
resolved within 24 hours. No decontamination was performed in
31 dogs. Twenty-two of the 31 dogs with a median body weight
of 6.5 Kg (range: 2.5-31.0, n¼ 21) developed signs and symptoms
(71%). The estimated median dose was 62.6mg/Kg (range: 12.9-
300.0; n¼ 20), mild symptoms (e.g., drowsiness) which resolved
within 4 hours were seen in 4 dogs (13%). The remaining 18
dogs developed predominantly signs of CNS excitation, often
sensory induced (i.e., tremors/cramps (n¼ 13), and seizures/status
epilepticus (n¼ 8), and CNS depression (i.e., drowsiness (n¼ 5),
stupor (n¼ 2), coma (n¼ 4) and ataxia (n¼ 11). Hypothermia was
noted in 6 dogs. Five dogs vomited spontaneously retrieving
(partially) the ingested rodenticide in 4 cases. One 10-year-old
dog (2.8 Kg) was euthanized. All other dogs survived the poison-
ing and all symptoms resolved within 60hours.
Conclusion: Decontamination measures such as induction of
vomiting are effective in reducing exposure if they can be per-
formed before signs develop, and thereby reduce the severity of
alphachloralose-based rodenticide poisoning in dogs.

384. “Curiosity killed the cat”: cats
poisoned by alphachloralose-
containing rodenticides

Marieke A. Dijkmana, Joris H. Robbenb and
Dylan W. de Langea
aDutch Poisons Information Center (DPIC), University Medical
Center Utrecht, Utrecht, Netherlands; bEmergency and Intensive
Care Medicine, Faculty of Veterinary Medicine, Utrecht,
Netherlands

Objective: In 2014 rodenticides based on alphachloralose were
first introduced on the Dutch market. Alphachloralose (3.4-4.0%)
is packaged in 10g bags with pasta or coated grain and are
licensed for private indoor use. Here we present a case-series of
18 cats exposed to alphachloralose-based rodenticides.
Case series: During the night three, nine months old cats
entered the garage after the door was left open accidentally. In
the garage, the cats found an open box with twelve 10g bags
containing 4% alphachloralose paste. The next morning, the pet-
owner found one cat lying dead in its urine and stool. The
second cat displayed neurological signs while the third cat
seemed healthy. Neurological signs consisted of generalized
tremors and ataxia. After activated charcoal was given and intra-
venous fluid therapy was started, this cat was hospitalized for
observation in a warm, quiet environment. After 24 hours, the cat
was almost recovered and discharged. In addition to the above-
mentioned case history we have follow up information for
another 15 cats. One cat remained asymptomatic after vomiting
was induced. The estimated dose was 11mg/Kg body weight.
Fourteen cats with a median age of 0.4 years (range: 0.1-19;
n¼ 12) and median body weight of 2.8 Kg (range 0.5-4.0; n¼ 14)
developed signs and symptoms. It was possible to estimate the
exposure dose in 8 cats; median dose 83mg/Kg (range: 34-320).
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Symptoms consisted predominantly of signs of CNS excitation,
often sensory-induced i.e., tremors/cramps (n¼ 12) and seizures
(n¼ 3), and CNS depression i.e., drowsiness (n¼ 2), lethargy/stu-
por (n¼ 2), coma (n¼ 1) and ataxia (n¼ 6). Hypothermia was
noted in six cats; the median body temperature was 35.3 �C with
a minimum of 32.0 �C. Gastrointestinal symptoms were seen in
three cats; two vomited spontaneously and the rodenticide was
visible in the vomitus. Salivation was seen in another cat. In one
cat, vomiting was induced followed by activated charcoal.
Treatment of the CNS excitation signs was necessary in 6 cats,
diazepam (n¼ 3), midazolam (n¼ 1) and midazolam followed by
propofol constant rate infusion (n¼ 2) was used. One, an 8-
week-old kitten with a body weight of 0.6 Kg did not survive the
poisoning. It was found hypothermic (32 �C) and deeply sedated
next to a ruptured bag of rodenticide and died one day later.
Conclusion: In this case-series predominantly young cats
(median age: 0.7 years; n¼ 15) were exposed to alphachloralose
containing rodenticides. Due to their small body weight, cats
may develop a severe, potentially life-threatening poisoning.

385. A case series of hypothermic,
sedated cats with sensory-induced
CNS excitation: alphachloralose
poisoning?

Marieke A. Dijkmana, Joris H. Robbenb and
Dylan W. de Langea
aDutch Poisons Information Center (DPIC), University Medical
Center Utrecht, Utrecht, Netherlands; bEmergency and Intensive
Care Medicine, Faculty of Veterinary Medicine, Utrecht,
Netherlands

Objective: In the autumn of 2018, the Board for the
Authorisation of Plant Protection Products and Biocides (Ctgb)
announced that the registration of rodenticides based on antico-
agulants will not be renewed for use by a lay-person in the
Netherlands. As a consequence the use of rodenticides based on
alphachloralose is increasing rapidly.
Case series: Between December 2018 and October 2020, the
Dutch Poisons Information Center (DPIC) received 15 information
requests concerning 21 predominantly hypothermic, sedated cats
experiencing CNS excitation who were found outside. In four
cases, multiple cats (2 or 3) from different households were
found in the same neighborhood and presented at the veterinary
clinic within a few hours of one another. Symptoms consisted
predominantly of signs of CNS excitation, often sensory-induced
i.e., ataxia (n¼ 4), tremors/cramps (n¼ 17), seizures (n¼ 3), and
CNS depression i.e., drowsiness (n¼ 3), lethargy/stupor (n¼ 3)
and coma (n¼ 13). Sixteen cats were hypothermic with a median
body temperature of 36.0 �C (n¼ 8) with a minimum of 32 �C.
Miosis during CNS depression was noted in eleven cats and
mydriasis (n¼ 3) during CNS excitation. Two cats appeared (tem-
porarily) blind during their recovery. Other reported symptoms

were respiratory distress (n¼ 3) and bradycardia (n¼ 3). Blood
analysis was generally unremarkable. After activated charcoal was
given (n¼ 3), intravenous fluid therapy (n¼ 14) was started and
the cats were observed in a warm, quiet environment. Additional
treatment was necessary in 12 cats; diazepam (n¼ 6), midazolam
(n¼ 4) and propofol constant rate infusion (n¼ 2) were used. All
cats except one, survived and fully recovered; twelve cats within
24 hours and seven cats in 48-72 hours. Length of recovery was
unknown in one.
Conclusion: Suspected alphachloralose poisoning is character-
ized by CNS depression combined with often sensory-induced
CNS excitation. Small animals are at greater risk of developing
hypothermia. Recognition of this typical clinical picture by veteri-
narians is important, because with proper treatment full recovery
is possible. Whether these cats were poisoned by alphachloralose
containing bait or indirectly by eating alphachoralose-sedated
mice is unknown. However, the DPIC did receive one information
request (left out of this case series) concerning a cat developing
symptoms within 15minutes after it was seen eating a alpha-
chloralose sedated mouse.

386. When does xylitol-induced
hypoglycaemia occur in dogs?

Nicola Bates and Nick Edwards
Veterinary Poisons Information Service, London, United Kingdom

Objective: Xylitol is a sugar substitute present in many foods
and medicines. In dogs it causes non-dose-related hypoglycaemia
due to insulin release. We investigated the time to onset of
hypoglycaemia in dogs reported to the Veterinary Poisons
Information Service (VPIS).
Methods: All symptomatic cases of xylitol ingestion in dogs
reported from 2009 to the end of October 2020 were extracted
from the VPIS database. Three sets of time data were used: the
time hypoglycaemia was measured; the time to signs consistent
with hypoglycaemia (weakness, collapse, coma or convulsions)
and the signs reported at the time of the enquiry with the time
since exposure.
Results: There were 715 symptomatic cases of xylitol ingestion
in dogs. Information on time to hypoglycaemia or markers of
hypoglycaemia was available in 84 cases. The time hypogly-
caemia was measured was available in 38 cases, in 12 cases the
time to onset of signs consistent with hypoglycaemia was avail-
able and the time since ingestion and hypoglycaemia or signs of
hypoglycaemia in 34 cases. Overall, the average time to onset of
hypoglycaemia was 1.9 hours (range 0.25 to 12hours). Cases of
hypoglycaemia within 1 hour occurred with all product types
except nicotine replacement gum (Table 1). In 77.4% of cases
hypoglycaemia occurred within 2 hours of ingestion and in 4.8%
it occurred after more than 4 hours.
Conclusion: Xylitol typically causes hypoglycaemia within 2 hours
of ingestion in dogs, but it can occasionally be delayed up to
12hours. The delay in onset with chewing gum may be because

Table 1. The number of cases and time to onset of hypoglycaemia in dogs after ingestion of various products containing xylitol.

Time to onset of
hypoglycaemia

Product type

Chewing gum
(n¼ 38)

Sugar replacement/
baked goods
(n¼ 20)

StarburstVR
(n¼ 10)

Pharmaceutical products/
supplements (n¼ 7)

Nicotine replacement
gum
(n¼ 3)

Sweets
(n¼ 3)

Unknown
(n¼ 3)

Total
(n¼ 84)

0-1 hours 20 9 4 2 2 2 39
>1-2 hours 11 3 5 5 1 1 26
>2-4 hours 5 7 1 2 15
>4 hours 2 1 1 4

Note: StarburstVR is marketed as a cross between a gum and a sweet.
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the product is not chewed before swallowing. With home baked
goods and sweets, the delay may be due to the presence of
other carbohydrates including sugars. Monitoring for at least
12hours is recommended for dogs after ingestion of a toxic dose
of any form of xylitol.

387. The effect of the COVID-19
pandemic on call numbers to the
Veterinary Poisons Information
Service (VPIS) and Animal
PoisonLine (APL)

Zoe Tizzard, Nicola Bates and Nick Edwards
Veterinary Poisons Information Service, London, United Kingdom

Objective: The COVID-19 pandemic and subsequent lockdowns
have had an impact on all parts of our lives. Veterinary practices
in the UK have had to adapt, including temporary closure of
branches, pausing non-essential services and telephone screening
cases that physically attend practices. Emergency cases of poten-
tial poisoning in animals are still occurring but may be dealt with
differently given the current situation. The VPIS provides a tele-
phone poisons information service to veterinary professionals but
also a direct triage service to owners via APL.
Methods: A retrospective study of records of enquiries to VPIS (a
service for veterinary professionals) and APL (a triage service for
owners) in 2019 and 2020 between 1 January to 30 September.

Results: During the 2019 study period there were a total of 9621
calls, of which 7634 (74%) were to VPIS and 1987 (21%) to APL.
During the 2020 study period there were a total of 10805 calls,
of which 7507 (69%) were to VPIS and 3297 (31%) to APL. VPIS
call numbers have remained relatively stable, dropping by just
127 cases in 2020 compared to the same period in 2019, despite
practice closures. While APL calls have slowly increased since it’s
inception in 2017 consistent with increased awareness of the ser-
vice, in 2020 there was a marked increase in APL cases from
April 2020.
Conclusion: The number and proportion of calls to VPIS and
APL has been affected by the COVID-19 pandemic. The number
of calls directly from pet owners to APL has increased, particu-
larly from April following the national lockdown from 23 March
2020, increasing the proportion of APL calls from 21% of all
calls in the 2019 study period to 31% of all calls in the same
period of 2020.

388. The effect of the COVID-19
pandemic on animal poisons cases
reported to the Veterinary Poisons
Information Service (VPIS) and Animal
PoisonLine (APL)

Zoe Tizzard, Nicola Bates and Nick Edwards
Veterinary Poisons Information Service, London, United Kingdom

Table 1. Call numbers to the Veterinary Poisons Information Service (VPIS) and Animal PoisonLine (APL) in 2019 and 2020 with calculated percentage change.

Total Calls VPIS calls APL calls

Month 2019 2020 % Change 2019 2020 % Change 2019 2020 % Change

January 978 1020 4 789 767 �3 189 253 34
February 995 1028 3 826 793 �4 169 235 39
March 1083 1143 6 893 883 �1 190 260 36
April 1081 1219 13 877 822 �6 204 397 95
May 1072 1252 17 825 809 �2 247 443 79
June 1052 1305 24 824 870 6 228 435 91
July 1152 1319 14 899 919 2 253 400 58
August 1107 1242 12 843 815 �3 264 427 61
September 1101 1277 16 858 830 �3 243 447 84
Total 9621 10805 12 7634 7508 -2 1987 3297 66

Table 1. Number of cases of disinfectant, dough and home decorating products in the first 6 months of 2019 and 2020 reported to
the Veterinary Poisons Information Service (VPIS) and Animal PoisonLine (APL).

Agent 2019 2020 % Change

Disinfectant products
Disinfectant wipes 8 12 50
Benzalkonium chloride (BAC) containing products 67 80 19
Didecyldimethyl ammonium chloride (DDAC) containing products 10 21 110
Disinfectants not specified 9 12 33
Sodium hypochlorite (bleach) 20 19 �5
Soap 15 17 13
Hand cleanser/sanitiser 0 8 N/A

Home decorating products
Paints 45 55 22
White spirit/turpentine substitute 10 21 110

Doughs
Bread dough 4 23 475
Salt modelling dough 5 13 160

Total Call 6262 7010 12
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Objective: The COVID-19 pandemic and subsequent lockdowns
have had an impact on all parts of our lives. We are washing
hands and using sanitisers and disinfectants more. Disinfectant
exposure is a concern in pets, particularly cats, as they can
develop significant local tissue injury. Exposure may occur
through spills and splashes but also during normal use where
pets walk over cleaned surfaces and groom feet and fur. This can
result in pain, oral ulceration and pyrexia. Large numbers of peo-
ple have also spent more time than ever at home. We examined
whether there was any reflection of these circumstances in ani-
mal poisons cases in the UK.
Methods: A retrospective study of the records of enquiries to
VPIS (service for veterinary professionals) and APL (triage service
for owners) in 2019 and 2020 between 1 January and 30 June,
examining specifically COVID-19 related agents (disinfectants and
hand cleaners) as well as home decorating products, and home-
made bread and salt modelling doughs.
Results: We have seen an increase in the number of cases relat-
ing to disinfectant products and alcohol-based hand cleaners.
Bleach exposures have not increased. There has been an increase
in the number of pets exposed to paints and white spirit.
Additionally, there has been a large increase in the number of
cases of ingestion of home-made bread dough (risk of gastric
distension and obstruction) and salt modelling dough (risk of
hypernatraemia).
Conclusion: The increased number of exposures to disinfectant
products likely reflect their increased use and availability during
2020. The increases in exposures to DIY products and home-
made bread and salt modelling dough perhaps reflect changes
in habits as we spend more time at home.

389. The successful treatment of
thallium sulfate toxicity in a dog
using Prussian blue

Anne Kana, Joris H. Robbenb, Dylan W. de Langea

and Marieke A. Dijkmana
aDutch Poisons Information Center, University Medical Center,
Utrecht, Netherlands; bEmergency and Intensive Care Medicine,
Faculty of Veterinary Medicine, Utrecht, Netherlands

Objective: Thallium sulfate, once commonly used as a household
rodenticide, is a poisonous heavy metal banned in most coun-
tries due to its high toxicity. We report a case of thallium poison-
ing in a dog which was successfully treated using Prussian blue.
Case report: An 8Kg, 5-year-old female miniature schnauzer was
presented to a veterinary clinic four days after eating corn
soaked in an old liquid rodenticide containing 5 g/L thallium sul-
fate. The maximum estimated ingested dose was 1.25 grams
thallium sulfate (156mg/Kg). The reported minimal lethal dose of
thallium sulfate in dogs is 12-15mg/Kg [1]. The dog presented
with signs of lethargy, anorexia, ataxia, abdominal pain and hair
loss. Treatment of thallium toxicity is most effective using a spe-
cific chelator, Prussian blue. Availability of this antidote can be
problematic, especially in a veterinary setting. In the Netherlands
Prussian blue (Radiogardase-CSVR , ferric hexacyanoferrate(II)) is
available via the National emergency stock of antidotes, this
stock is not for veterinary use. Fortunately, the stock of Prussian
blue was close to its expiration date however, and therefore it
was made available for this dog. The dog received a human
dose of 250mg/Kg Prussian blue per day for 15 days. Additional
treatments included butylscopolamine bromide (BuscopanVR ) as
an antispasmodic to treat the abdominal pain, dexamethasone to
aid the Buscopan injections, lactulose as a laxative (Prussian blue

can cause obstipation), and four days of activated charcoal fol-
lowing the Prussian blue treatment. Over the course of the poi-
soning the alopecia progressed, most markedly over the
abdominal area and around the muzzle. Furthermore, dermal
lesions appeared primarily situated at the soles of the paws.
Behaviourally, the dog became more withdrawn and irritable.
Blood thallium concentrations were determined 9, 18, and 38
days after exposure and were 196 mg/L, 20 mg/L, and 21.5 mg/L,
respectively. After approximately six to eight weeks hair began
to grow back and behaviour started to normalize. Three months
after the exposure the dog was completely recovered, without
any sequelae.
Conclusion: To our knowledge this is the first documented case
of a potentially severe thallium poisoning in a dog, successfully
treated with Prussian blue. We propose that this treatment con-
tributed significantly to the recovery of the dog. Our case dem-
onstrates that, when available, Prussian blue can be safely
administered to dogs to treat thallium toxicity.
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[1] Gettler AO, Weiss L. Thallium poisoning. III. Clinical toxicology of
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390. Pharmacovigilance for
identification and prevention of
therapeutic errors

Anna Celentano, Marcello Ferruzzi, Fabrizio Sesana,
Giovanni Milanesi, Hayley Vergani and
Francesco Scaglione
Milan Poison Control Center, ASST Grande Ospedale
Metropolitano Niguarda, Milan, Italy

Objective: Poison centers have a central role in the management
of therapeutic errors and in their prevention through analysis of
the cases in order to promptly identify critical issues.
Methods: In the period between 1 January 2018 and 8 June
2020, a total of 5876 therapeutic errors that required the consult-
ation of the Milan Poison Center were analyzed and follow-up
calls were performed. Data was collected and analyzed in order
to identify the most frequently involved age groups and drugs,
symptom severity, and to verify if there was a predominant type
of error in the different age groups.
Results: Of 5876 cases, 5243 (89.2%) were asymptomatic,
whereas the severity of the symptoms was mild (n¼ 478, 8.1%);
moderate (n¼ 127, 2.2%), severe (n ¼16, 0.3%) or not evaluated
(n ¼12, 0.2%). The majority of cases involved patients aged 0-4
years (n¼ 2076, 35.3%) and patients over 70 years (n¼ 1143,
19.5%). See Table 1. The most frequently involved drugs were:
acetaminophen (n¼ 586), amoxicillin/clavulanate (n¼ 255), cole-
calciferol (n¼ 172), amoxicillin (n¼ 232), cetirizine (n¼ 124), ibu-
profen (n¼ 257), azithromycin (n¼ 157), and salbutamol (n¼ 99).
The most common errors involved the wrong dosage (n¼ 3696,
62.9%), followed by the wrong drug (n¼ 1920, 32.7%), wrong
administration route (n¼ 311, 5.3%) and wrong preparation
(n¼ 203, 3.5%). In 97 cases (1.7%) the drug was expired.
Conclusion: Monitoring therapeutic errors is important in order
to avoid preventable mistakes. Overall, more than 89% of the
cases were asymptomatic or presented with mild symptoms.
Pediatric patients are particularly at risk and the majority of the
errors involved the wrong dosage. The collaboration with
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pharmaceutical companies, healthcare professionals and citizens
is crucial to implement effective preventive strategies and would
allow consideration of these data in the context of the preva-
lence of use of these drugs.

391. Lamotrigine-induced Stevens-
Johnson syndrome: a case report

Georgios Eleftherioua, Andrea Giampretia,
Raffaella Buteraa, Mariapina Galloa, Lorella Faraonia,
Maria Gioia Contessaa, Elisa Di Filippob and
Giuseppe Bacisa

aEmergency Department, Poison Control Center, Bergamo, Italy;
bInfection Disease Department, Bergamo, Italy

Objective: Stevens-Johnson syndrome is an immune-complex-
mediated hypersensitivity reaction that involves skin and mucous
membranes. The main known causes are hypersensitivity to
drugs, viral infections, systemic lupus erythematosus and, rarely,
malignancies. We present a case where a patient developed
Stevens-Johnson syndrome after three weeks of treatment with
lamotrigine for mood disorder.
Case report: A 21-year-old pregnant woman at 7 weeks’ gesta-
tion with a medical history of mood disorder presented to the
emergency department with a severe generalized skin reaction.
Four days prior to admission she noted bumps on her lips that
spread to the oral mucosa and began to appear vesicular. Drug

Table 1. Symptom severity, age class and type of error in therapeutic errors reported to the Milan Poison Center (2018-June 2020).

Wrong dosage Wrong drug Wrong administration route

Age N Symptom severity N Symptom severity N Symptom severity

<1 year 319 No symptoms 196 No symptoms 34 No symptoms
26 Mild 10 Mild 3 Mild
9 Moderate 2 Moderate 0 Moderate
1 Severe 0 Severe 0 Severe

1-4 years 4 Unknown 0 Unknown 0 Unknown
874 No symptoms 402 No symptoms 65 No symptoms
45 Mild 20 Mild 2 Mild
12 Moderate 10 Moderate 2 Moderate
2 Severe 0 Severe 0 Severe

5-9 years 1 Unknown 0 Unknown 0 Unknown
448 No symptoms 225 No symptoms 28 No symptoms
29 Mild 17 Mild 3 Mild
4 Moderate 7 Moderate 0 Moderate
0 Severe 1 Severe 0 Severe

10-14 years 182 No symptoms 89 No symptoms 9 No symptoms
5 Mild 9 Mild 1 Mild
4 Moderate 2 Moderate 0 Moderate

15-17 years 1 Unknown 0 Unknown 0 Unknown
33 No symptoms 29 No symptoms 3 No symptoms
4 Mild 4 Mild 0 Mild
2 Moderate 1 Moderate 0 Moderate

18-29 years 87 No symptoms 44 No symptoms 10 No symptoms
16 Mild 7 Mild 3 Mild
2 Moderate 7 Moderate 0 Moderate

30-39 years 120 No symptoms 64 No symptoms 7 No symptoms
14 Mild 8 Mild 3 Mild
7 Moderate 2 Moderate 0 Moderate

40-49 years 0 Unknown 2 Unknown 0 Unknown
166 No symptoms 81 No symptoms 10 No symptoms
20 Mild 22 Mild 3 Mild
2 Moderate 1 Moderate 0 Moderate
0 Severe 1 Severe 0 Severe

50-59 years 2 Unknown 2 Unknown 0 Unknown
194 No symptoms 115 No symptoms 15 No symptoms
20 Mild 17 Mild 3 Mild
4 Moderate 5 Moderate 0 Moderate
2 Severe 0 Severe 0 Severe

60-69 years 243 No symptoms 117 No symptoms 13 No symptoms
15 Mild 27 Mild 0 Mild
2 Moderate 8 Moderate 0 Moderate
1 Severe 1 Severe 0 Severe

70-79 years 346 No symptoms 148 No symptoms 35 No symptoms
37 Mild 19 Mild 4 Mild
8 Moderate 5 Moderate 0 Moderate
2 Severe 2 Severe 1 Severe

80-89 years 251 No symptoms 98 No symptoms 38 No symptoms
23 Mild 19 Mild 5 Mild
9 Moderate 7 Moderate 0 Moderate
2 Severe 0 Severe 0 Severe

> 90 years 65 No symptoms 38 No symptoms 7 No symptoms
9 Mild 9 Mild 0 Mild
3 Moderate 1 Moderate 0 Moderate

Unknown 18 No symptoms 19 No symptoms 4 No symptoms
1 Moderate 0 Moderate 0 Moderate
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history revealed that she had started lamotrigine 50mg three
weeks before. On the basis of history and clinical examination, a
diagnosis of Stevens-Johnson syndrome due to lamotrigine was
made. All routine blood tests were normal; other causes such as
viral infection, autoimmune disorders and malignancies were
excluded. During the first two days after admission, she devel-
oped pseudomembranous conjunctivitis and a worsening swel-
ling of the face and lips. She also developed erosion of the
mucous membranes inside the mouth and vulva, as well as ery-
thematous papules and bullous eruptions over the body, particu-
larly serious on feet where detachment of the epidermis
occurred. Histopathological examination confirmed Stevens-
Johnson syndrome. Herpes simplex II eruption complicated the
hospitalization. Lamotrigine was discontinued immediately and
replaced by trazodone 30mg/day and flurazepam 15mg/day.
She also received prednisone 50mg and intravenous fluids.
Oxatomide 30mg was given for pruritus and intravenous aciclo-
vir 500mg, three times/day was added. Dexamethasone plus
netilmicin eye drops, aciclovir cream topically 5 times per day,
nystatin vaginal tablets, mupirocin cream and aciclovir oral gel
were applied. She had a slow but favorable course and was dis-
charged from hospital on day 17; the pregnancy was terminated
at the patient’s request.
Conclusion: Lamotrigine, a commonly used antiepileptic drug, is
also approved by the US Food and Drug Administration (FDA)
for the treatment of bipolar disorders. There are few case reports
linking lamotrigine to Stevens-Johnson syndrome and the
German Rash Registry reports rates of 0.02% in adults. Although
the risk of developing Stevens-Johnson syndrome with lamotri-
gine is rare, the use of this drug in psychiatry is increasing and
clinicians prescribing this medication should be aware of this
potentially lethal disorder.

392. Dimethyl fumarate-induced
hepatotoxicity confirmed by biopsy

Ophir Lavona and Maram Salamehb
aClinical Pharmacology and Toxicology Unit, Carmel Medical
Center, Haifa, Israel; bCarmel Medical Center, Haifa, Israel

Objective: To report a case of a multiple sclerosis patient that
developed dimethyl fumarate-induced clinically significant acute
hepatotoxicity, which was confirmed by liver biopsy.
Case report: A 26-year-old woman was diagnosed with relapsing
multiple sclerosis. Serum liver enzyme activities were in the nor-
mal range on diagnosis. After a failed treatment attempt with
glatiramer acetate and a washout period of a few weeks, she
started treatment with dimethyl fumarate. Ten days after dou-
bling the initial dose of 120mg BID, liver transaminases activities
were elevated (aspartate aminotransferase (AST) 372 IU/L, aspar-
tate aminotransferase (AST) 674 IU/L). Treatment with dimethyl
fumarate was stopped, but the patient developed nausea, vomit-
ing, lack of appetite, malaise and fatigue. Liver enzymes contin-
ued to increase (ALT 1864 IU/L, AST 1242 IU/L, alkaline
phosphatase (ALP) 165 IU\L) with slightly increased serum total
bilirubin (1.94mg/dL). Coagulation factors were within normal
limits. Viral serology was negative. Hepatic ultrasound demon-
strated normal liver size with fatty texture. Liver biopsy was per-
formed successfully and showed disordered architecture due to
extensive perivenular necrosis with fibrin deposits and mostly
mixed mononuclear inflammatory infiltrates. Occasional apoptotic
bodies were seen. The preserved hepatocytes demonstrated
nuclear pleomorphisim, occasional binucleation and rare mitoses.
Portal spaces were expanded with mixed inflammatory infiltrate
containing rare eosinophils. The native bile ducts were dimin-
ished in number, and small distorted ducts appeared at the per-
iphery of portal spaces suggesting mild ductal proliferation. The

patient recovered gradually with liver enzyme values returning to
the normal range within 10 weeks. The patient was discharged
from the hospital without sequelae. The calculated probability of
dimethyl fumarate-induced significant hepatic toxicity was high
(Naranjo scale score 7, at the minimum).
Conclusion: Dimethyl fumarate has been associated with a low
rate of transient serum enzyme elevations during treatment, with
only rare reports of suspected dimethyl fumarate-induced clinic-
ally significant liver injury. The presented case clearly indicates
the high probability of dimethyl fumarate-induced significant
hepatotoxicity. The liver biopsy revealed acute hepatitis with
massive parenchymal necrosis, ductal injury, third zone changes
and apoptotic transformation, which are consistent with drug-
induced acute liver injury. It is advised to routinely monitor liver
enzymes prior to and during dimethyl fumarate treatment. Acute
significant hepatic injury should be emphasized as a potential
severe adverse reaction in dimethyl fumarate medication
information.

393. Iodoform medications may cause
iodine toxicosis: two case reports

Francesca Zugnonia, Marco Cirronisa, Davide Lonatia,
Elena Gandossib, Francesca Maidaa, Giuseppe
Depalmac and Carlo A. Locatellia
aPavia Poison Control Centre – National Toxicology Information
Centre - Clinical and Experimental Lab, Toxicology Unit, Maugeri
Clinical and Scientific Institutes IRCCS and University of Pavia,
Pavia, Italy; bEndocrinology and Metabolic Medicine, ASST Spedali
Civili, Brescia, Italy; cUnit of Occupational Health, Occupational
Hygiene, Toxicology and Prevention, University Hospital “Spedali
Civili di Brescia”, Brescia, Italy

Objective: Iodine is an essential oligoelement involved in the
synthesis of thyroid hormones. Iodine is also used to promote
antisepsis and iodoform medications release iodine and are com-
monly used for septic ulcers and surgery lesions. Few cases of
iodine/iodoform toxicity due to systemic absorption from topical/
dermal application have been reported [1,2]. We report two cases
of neurologic impairment and transient hypothyroidism induced
by excess systemic absorption of iodoform after prolonged and
extensive medications.
Case series: Case 1. A 64-year-old male hospitalized for COVID-
19 pneumonia, presented Klebsiella pneumoniae carbapenemase
sepsis associated with decubitus ulcers, that were treated with
iodoform gauze medication. After three medications, he devel-
oped diarrhoea, xerostomia and lethargy. Blood analysis showed
renal impairment with creatinine 3.1mg/dL and a total calcemia
of 11mg/dL. Suspecting iodine poisoning, urine and serum con-
centrations were performed and were respectively 14,517 mg/L
and 2,400 mg/L. Free thyroxine (FT4) was 13.80 ng/L (normal 9.30-
17.00), thyroid stimulating hormone (TSH) 6.160 mIU/L (normal
0.270-4.200). A few days later, he died from multiorgan failure.
Case 2. A 56-year-old male was admitted to hospital for severe
traumatic perianal injury. After surgery, he was stable and treated
with iodoform gauze medications, but presented with acute
inhibition of thyroid hormone synthesis (Wolff-Chaikoff effect)
with TSH 10.500 mIU/L and FT4 16.70ng/L. Urinary and serum
iodine concentrations were 53,500 and 1,087 mg/L, respectively.
The patient gradually recovered normal thyroid function after
discontinuation of iodoform treatment.
Conclusion: Iodine/iodoform poisoning is an underestimated
clinical event. Extensive surface and prolonged application are
risk factors for developing toxicity. Thyroid function is efficiently
regulated even with excessive iodine (Wolff-Chaikoff mechanism).
However, in these patients, iodine/iodoform toxicity may be sus-
pected when a new impairment occurs, including disturbance of
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consciousness, diarrhoea, liver dysfunction, renal failure, and
metabolic acidosis. Iodoform (CHI3) is similar to chloroform
(CHCl3) in molecular structure and has a similar anaesthetic effect
[1]. Moreover, it is lipid soluble and may easily pass the blood-
brain barrier, causing headache, disorientation, delirium and
coma. Urinary and serum iodine concentration can be useful in
clinical practice to confirm and estimate the degree of toxicity;
however, it seems that these values may be higher in iodine and
lower in iodoform toxicity.
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394. Fooled by adrenaline: a
pyrogenic-like reaction during
treatment of a common European
viper bite

Anton Gustafsson, Stefan Arvidsson and
Erik Lindeman
Swedish Poisons Information Center, Stockholm, Sweden

Objective: Snake antivenoms have historically been reported to
cause pyrogenic reactions and although once common, improve-
ments in manufacturing processes have made this reaction
exceedingly rare. Testing for pyrogenicity is now mandated by
European regulatory authorities and in a review from 2017
including 2602 patients with European viper bites treated with
modern antivenoms, no pyrogenic reactions were reported [1,2].
Furthermore, the Swedish Poison Centre (PC) has not recorded a
single case of pyrogenic reaction after antivenom treatment for
Vipera berus bites, despite more than 25 years of extensive use
of ViperaTAb. We describe a case that was initially erroneously
perceived as a first instance of this ancient complication in our
practice.
Case report: A 29-year-old man was bitten on his right index fin-
ger by a common European adder (Vipera berus). He developed
gastrointestinal symptoms, a swelling of the tongue and of the
bitten limb that had spread to the wrist upon hospitalization two
hours after the bite. An infusion of ViperaTAb (200mg over
30minutes) was started at three hours. During the infusion, the
patient started shivering intensely and was described as
“bouncing around” on his gurney. The PC was consulted by tele-
phone and a pyrogenic reaction to the serum was suspected.
However, the reaction subsided within an hour, the patient
remained normothermic and normotensive and although his
leukocyte count rose from 6 (on admission) to 20 x 109/L, his C-
reactive protein (CRP) remained <5 mg/L and procalcitonin
reached a modest peak of 0.65 mg/L. The initial diagnosis now
seemed unlikely and it was recalled that an intramuscular injec-
tion of 0.5mg adrenaline had been given for the tongue swelling
and that the “bouncing” followed shortly thereafter. It was con-
cluded that the adrenaline and not the antivenom had caused
the reaction. The limb swelling progressed further and another
infusion of ViperaTAb was given nine hours after the first without

complications. A serum tryptase taken during the rigors was not
elevated (4.6 mg/L).
Conclusion: Adrenaline is often used alongside antivenoms
when treating toxic reactions to snakebites and, as this case
demonstrates, can cause symptoms resembling a pyrogenic reac-
tion if the dose is high enough.
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395. Symptomatic therapeutic errors
in the elderly: a case study

Maria Di Primoa, Marco Cirronisa, Giulia Scaravaggia,
Lucia Bernasconia, Marta Crevania, Olha Maystrovaa,
Valeria M. Petrolinia, Anna Losurdob and
Carlo A. Locatellia
aPavia Poison Control Centre – National Toxicology Information
Centre – Clinical and Experimental Lab, Toxicology Unit, Maugeri
Clinical and Scientific Institutes IRCCS and University of Pavia,
Pavia, Italy; bPharmacovigilance Referent, Pharmacy Service,
Maugeri Clinical and Scientific Institutes IRCCS, Pavia, Italy

Objective: Therapeutic error (TE) is defined as any preventable
medication event that may cause or lead to patient harm follow-
ing inappropriate medication use. It includes taking the wrong
dose, missing a dose, incorrect timing, administration to the
wrong patient, administration of the wrong substance or via the
wrong route [1]. The elderly, who take a large number of medi-
cations, are at greater risk. Our Poison Center contributes TE
reports to the National Pharmacovigilance Network (NPN). Our
objective was to characterise the exposures due to TE in elderly
patients reported to PC.
Methods: We analysed all symptomatic cases due to TE reported
to NPN by our PC from December 2017 to October 2020. All
events involving patients older than 64 years were included.
Data including clinical manifestations, type of error and patient
characteristics were analysed.
Results: From 1380 symptomatic adverse drug reactions (ADR)
reported to the NPN, 258 (18.7%) were due to TE in elderly
patients. Females were more commonly involved (67.4%). Young
elderly (65-74 years) represented 34.9%, while elderly (75-84
years) and ultra-elderly (85-99 years) patients were involved in
46.1% and 19.0%, respectively. TE were mainly related to acci-
dental overdose (35.7%, n¼ 92), drug exchange (34.5%, n¼ 89),
taking another patient’s therapy (9.7%, n¼ 25) or misunderstand-
ing medical prescription (7.0%, n¼ 18). The most frequent
involved are psychotropic (66.3%) and cardiovascular medications
(12.2%). The most represented active principle was clonazepam
(5.0%, n¼ 16), followed by chloramine, quetiapine and tramadol,
each representing 3.4% of the sample (n¼ 11). Tablets and drops
where the formulation most commonly involved (49.7%, n¼ 159
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and 34.1%, n¼ 109, respectively). Clinically severe TE occured in
219 patients (84.9%), but only two with life-threatening condi-
tions. No fatal cases were registered. The most common symp-
toms were drowsiness (21.5%, n¼ 96), vomiting (8.5%, n¼ 38),
nausea (7.0%, n¼ 31) and bradycardia (4.0%, n¼ 18). Follow-up
was done 48hours after TE, and patients had complete reso-
lution (13.6%, n¼ 35) or improvement (77.1%, n¼ 199) of clinical
conditions. One patient had not yet recovered, and 23 cases
(8.9%) were lost at follow-up.
Conclusion: We noticed that young elderly and elderly were
more prone to accidental overdose or exchange medication
errors. Psychotropic and cardiac medications represented the
most common agents in all groups. PC data are important to
identify the most frequent TE. Close collaboration between
healthcare professionals, pharmaceutical companies and consum-
ers is important to reduce the risk of TE, especially in a vulner-
able population such as the elderly.
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[1] National Pharmacovigilance Network. Available from https://www.
agenziafarmaco.gov.it/Farmacovigilanza/

396. Severe adverse effects after a
second dose of paliperidone palmitate
long-acting injectable administration:
a case report
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Centre – Clinical and Experimental Lab, Toxicology Unit, Maugeri
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Objective: Long-acting injectable paliperidone palmitate (PP-LAI)
is an antipsychotic used to treat patients with poor adherence to
medications. The long-acting effect of PP-LAI properties is due to
a microcrystal drug formulation that maintains a therapeutic
plasma concentration for 4 weeks. Only two single cases of per-
sistent side effects are described in the medical literature [1,2].
The dosage regimen suggested by the manufacturer (deltoid IM
injection) is 150mg þ100mg (day 8)þ 75mg (one month after
the second dose), then a monthly maintenance dose of 75mg
(range 25-150mg dependent on patient response). We describe
a case of PP-LAI-induced extrapyramidal symptoms (EPS) with
measured paliperidone plasma concentrations.
Case report: A 37-year-old man with a history of severe psychi-
atric disorder (mental retardation and schizophrenia) previously
treated with oral olanzapine and paliperidone without clinical
response started PP-LAI. The patient received PP-LAI 150mg (day
1) and 100mg (day 8) without acute adverse events but he was
admitted to the emergency department at day 10 due to wor-
sening dyspnoea, hyperthermia (38.5 �C), severe EPS associated
with agitation and mental confusion. His fever was successfully
treated with antipyretics but he required pharmacological sed-
ation and mechanical ventilation for a week. Biochemical results
(including creatine kinase) were normal. During intensive care
unit (ICU) stay, the clinical course was complicated by pneumo-
nia (Streptococcus pneumoniae). Clinical manifestations slowly
improved and biperiden (5mg bid, IM) was started 15 days later
with partial clinical response. The paliperidone plasma

concentration measured at day 10 by liquid chromatography-tan-
dem mass spectrometry (LC-MS/MS) was 89.1 mg/L (therapeutic
range 20-60 mg/L).
Conclusion: EPS can occur despite correct administration of PP-
LAI and are related to the serum concentration of paliperidone.
Few clinical experiences are available in the medical literature,
but the long-lasting property of this specific formulation can
cause long-lasting and severe side effects. There may be predis-
posing factors (e.g., D2-receptors occupancy). Identification of a
D2-receptor disorder during evaluation could lead to identifica-
tion of patients vulnerable to EPS. Clinical monitoring supported
by paliperidone plasma concentrations during the first PP-LAI
administrations could be useful to identify and prevent overdose,
and to adjust the dosage regimen.
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397. Soft capsules formulated with
ethanol: unexpected disulfiram-
ethanol reaction after one dosage of
ciclosporin

Jonas Moens
Belgian Poison Control Centre, Neder-Over-Heembeek, Belgium

Objective: As solid ciclosporin is practically insoluble in water, its
biological availability is limited. To increase this biological avail-
ability, some ciclosporin medicines are formulated as a soft cap-
sule containing a solution of ciclosporin in anhydrous ethanol.
We report an unexpected disulfiram-ethanol reaction (DER) after
exposure to ciclosporin formulated as a soft capsule containing
ethanol in a patient under disulfiram treatment.
Case report: A patient, treated for ethanol dependence with
disulfiram, was prescribed ciclosporin, commercialised as Neoral-
SandimmunVR , for a rheumatoid disease. After his first dosage, he
presented with facial flushing, nausea and headache. The patient
clearly recognised these symptoms as an initial stage of DER
since he had suffered this before. His symptoms diminished grad-
ually an hour later. Uncertain about the origin of the ethanol
responsible for his DER, he consulted the Poison Centre.
Conclusion: It is common for liquid medicines like syrups and
droplets to contain ethanol. However some drugs like ciclosporin
or some food supplement can also contain ethanol even though
they are formulated as soft capsules. One dosage of Neoral-
SandimmunVR has equal mass amounts of ciclosporin and ethanol
which results in a 12% (v/v) ethanol concentration in each soft
capsule [1]. In this case, there was enough ethanol in the soft
capsules with ciclosporin to provoked an unexpected initial stage
of a DER. We would like to warn our colleagues, especially those
working with alcoholics of the risks of a disulfiram-ethanol reac-
tion with ethanol-containing medicines.
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[1] Summary of product characteristics; Neoral-Sandimmun VR 100mg
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International Normalized Ratio (INR)
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Objective: Acetylcysteine can cause an isolated increase in the
INR in the absence of paracetamol-induced hepatotoxicity [1].
We measured the effect of NAC on the INR in patients treated
with a modified 2-bag 12-hour intravenous acetylcysteine (NAC)
regimen (“SNAP”).
Methods: The modified 12-hour “SNAP” regimen, consisting of
intravenous NAC 100mg/Kg over 2 hours, then 200mg/Kg over
10hours, was introduced in 2016 in two UK hospitals to treat all
patients requiring NAC for paracetamol overdose. Those patients
who had an isolated INR rise at the end of the 12-hour NAC infu-
sion (INR >1.3, ALT �40) had an additional blood sample at least
24hours post-ingestion prior to discharge if they completed the
infusion less than 24hours post-paracetamol ingestion.
Results: Overall 182/1813 (10%) of all patients treated with the
SNAP regimen had an isolated INR rise at the end of the 12-hour
infusion. Five patients taking anticoagulants were excluded. The
median change in INR from admission to end-of-infusion was 0.3
(range �0.2 to 0.9). Of the remaining 177 patients, 34 received
additional NAC treatment and 75 were discharged as they were
more than 24hours post-ingestion. None of the 75 patients who
were discharged was readmitted within 7 days with acute liver
injury; 68 patients did not receive additional NAC and had a
repeat blood sample at least 24 hours post-ingestion. The median
change in INR from end-of-infusion to the 24hour post-ingestion
sample was �0.2 (range �0.6 to 0.1). The INR was unchanged or
decreased in 66/68 patients and increased from 1.4 to 1.5 in 2
patients. In all 68 patients, the ALT remained normal.
Conclusion: The effect of the SNAP acetylcysteine regimen on
the INR should be taken into consideration when interpreting
the end-of-infusion results. In patients with an isolated INR
increase, unnecessary additional NAC treatment may be avoided
by repeating the INR 4-6 hours later.
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Objective: Aliphatic hydrocarbon poisoning whether by inhal-
ation, ingestion or injection, is not frequently seen in the inten-
sive care unit (ICU). We present a case of gasoline poisoning
after a siphoning accident at the workplace that presents a near-
lethal course and benefited from treatments that have been
implemented for COVID-19 cases.
Case report: A 53-year-old male was admitted to the ICU after
accidental gasoline exposure while attempting transfer of the
liquid from one container to another by sucking with the mouth
through a “tube” connected to the gasoline container.
Paramedics were called due to a sudden loss of consciousness
immediately after performing this manoeuvre. They proceeded to
intubation and transfer the patient to hospital. Upon his arrival
at the ICU, he presented severe acute kidney injury without other
initial organ dysfunction. During the first hours he developed
acute respiratory distress syndrome (ARDS) associated with chem-
ical pneumonitis, distributive shock, mild metabolic hyperlactaci-
demic and hyperchloremic acidosis, severe hypokalaemia and
hypoglycaemia and persistent severe fever. Norepinephrine, fluid
replacement and ceftriaxone as prophylaxis for early ventilator-
related pneumonia were initiated. A computerised tomography
(CT) scan at day 5 showed lipoid pneumonia. With a progressive
general worsening, on day 15 the patient was diagnosed by CT
with necrotizing pneumonia. Antibiotic therapy was directed by
the results from cultures. He required protective ventilation due
to severe hypoxemia, with continuous neuromuscular blockage;
nitric oxide and several prone sessions were needed. On day 7,
high ARDS-dose corticoids were initiated (methylprednisolone
1mg/Kg/d). During the following days he showed a slow respira-
tory improvement and hemodynamic stabilization. He finally
received 15 days of neuromuscular blockage, 1 month of steroids
and targeted antibiotic therapy with piperacillin/tazobactam and
vancomycin, for 4 weeks and 2 weeks, respectively. Vasoactive
support could be removed on day 22 and a CT control showed
general improvement with persistence of ground glass images.
Percutaneous tracheostomy took place on day 11. Eventually, the
patient could be decannulated on day 30 and discharged to
medical hospitalization on day 40. Follow up X-ray showed a per-
sistent image of bilateral infiltrates consistent with fibrosis.
Conclusion: This case, which occurred at the time of the peak of
the COVID-19 pandemic, reveals a common pattern of pulmonary
response and its complications, showing a relative independence
with respect to causal agents as disparate as an aspirated hydro-
carbon or a virus, and that were treated in a similar way.

400. The health and blood aluminium
concentrations in firefighters
following the Alytus tyre recycling
factory fire

Gabija Laubnera, Robertas Badarasa, Gabija
Mikulevicienea, Skaiste D. Baltrusaityteb, Haris
Jakaviciusb and Renata Ptasekaite-Kilsauskieneb
aToxicology Center, Republic Vilnius University Hospital, Vilnius,
Lithuania; bFaculty of Medicine, Vilnius University, Vilnius,
Lithuania

Objective: A large industrial fire at a tyre recycling factory in
Alytus, Lithuania, lasted 10 days. A sample of firefighters who
were exposed to harmful conditions were tested and examined
for concentrations of metals and fire products, including
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aluminium. The aim of the research was to evaluate the correl-
ation of the health with blood aluminium concentrations in
firefighters.
Methods: A retrospective study of hospital medical records of
firefighters who visited the Toxicology Center during February-
September 2020 was conducted. Information such as fire expos-
ure time, age, symptoms/complaints, general health status and
blood aluminium concentration 6 weeks and 6 months following
exposure to the fire was collected and analysed. Data analysis
was performed with IBM SPSS 22.0.
Results: All firefighters were male, aged 26 to 63-years-old
(mean 43.7 ± 10.8 years). In all 6-week blood samples the concen-
tration of aluminium were found to be increased, averaging
14.9 ±5.2 mmol/L (highest concentration 25.2 mmol/L). In blood
samples taken 6 months after the incident, the aluminium con-
centrations were significantly lowered (p < 0.0001), mean con-
centration 1.08±0.65 mmol/L. However, in 93.1% of firefighters
the blood concentration of aluminium remained above the nor-
mal range (>0.28 mmol/L) and in 6.9% remained clinically signifi-
cantly elevated (>2.2 mmol/L). Exposure time and blood
aluminium concentration had very weak positive correlation
(Spearman coefficient 0.117) and it was statistically insignificant.
Conclusion: Even though the firefighters all had an increased
concentration of aluminium (for some it was more than 11 times
the normal concentration), in initial blood samples there were no
significant clinical symptoms associated with aluminium toxicity.
Therefore, no chelation therapy was administered. Considering all
the patients continued their work as firefighters, an assumption
can be made that the increase of aluminium concentration in
blood is specific to this incident. However, in order to fully
understand if aluminium concentrations are specific to the type
of fire or firefighters daily work, a more detailed epidemiologic
investigation is required.

401. A case of acute occupational
exposure to sodium molybdate with
determination of molybdenum
concentration

Lucia Bernasconia, Azzurra Schicchia, Aurelio Negrob,
Jorge L. Zoinob, Anna Ronchia and Carlo A. Locatellia
aPavia Poison Control Centre – National Toxicology Information
Centre – Clinical and Experimental Lab, Toxicology Unit, Maugeri
Clinical and Scientific Institutes IRCCS and University of Pavia,
Pavia, Italy; bInternal Medicine and Secondary Hypertension
Center, Azienda Unit�a Sanitaria Locale – IRCCS di Reggio Emilia,
Sant’Anna Hospital, Castelnovo ne’ Monti, Italy

Objective: Molybdenum (Mo) does not exist naturally in the
pure metallic form and, of the 5 oxidation states (2-6), the pre-
dominant species are Mo(IV) and Mo(VI). The majority of molyb-
denum is used in metallurgical applications, but sodium
molybdate is an experimental chelating agent for Wilson’s dis-
ease. Molybdenum elimination occurs via the kidney and is usu-
ally complete within several weeks [1]. Human toxicological data
are mainly related to chronic exposure; acute exposure reports
are lacking, particularly evaluation of plasma/urinary Mo

concentration. We report a case of acute occupational exposure
to sodium molybdate with related plasma and urine molyb-
denum concentrations.
Case report: A 36-year-old man was admitted to the emergency
department (ED) following a work accident causing accidental
ingestion of a sip of an industrial product containing sodium
molybdate 10%. At admission he was asymptomatic. Due to the
lack of clinical data about acute molybdenum exposure, he was
hospitalized in order to monitor the possible development of
clinical manifestations and/or biochemical alterations. Blood and
urine molybdenum concentrations collected 2 hours after inges-
tion were 50 mg/L (reference range: 0.43-1.8 mg/L) and 630 mg/L
(reference range: up to 116 mg/L), respectively. Despite these
high Mo concentrations, the patient remained asymptomatic for
48 hours and biochemistry did not show alterations except for
elevated total bilirubin (3.5mg/dL). He was discharged well on
day 3. Seven days later, plasma and urine Mo concentration were
2.5 mg/L and 73 mg/L, respectively. Considering these last results,
no further molybdenum measurements were undertaken. At the
last biochemistry evaluation 1 month after ingestion, bilirubin
was within the normal range.
Conclusion: Molybdenum exposure is rare and occurs primarily
as an occupational exposure. The few available data on its tox-
icity come mainly from animal studies and from a small number
of reports of occupational and environmental chronic exposure
that reported gout-like symptoms, hypertension and a possible
decrease in testosterone concentrations. There are no reports of
acute exposure. Our case, even if without clinical evidence of
toxicity, is the first to evaluate Mo concentrations in blood and
urine. This case needs to be supported by other reports but, due
to the rarity of the event, it may be helpful for the clinician the
management of similar cases.
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[1] Barceloux DG. Molybdenum. J Toxicol Clin Toxicol. 1999;37:231–7.
Erratum in: J Toxicol Clin Toxicol 2000;38:813.

402. Acute poisoning in Moscow
during COVID-19 restrictive measures

Maria V. Belova, Anastasia Yu Simonova,
Mikhail M. Potskhveriya, Galina N. Sukhodolova,
Yuri N. Ostapenko and Kapitalina K. Ilyashenko
Toxicological Department, N.V. Sklifosovsky Research Institute of
Emergency Medicine, Moscow, Russian Federation

Objective: To identify the impact of COVID-19 restrictive meas-
ures on acute poisoning in Moscow.
Methods: Statistical analysis of hospitalizations to the
Toxicological Department of the Sklifosovsky Research Institute
for Emergency Medicine, Moscow in March-May 2020 compared
to the same period in 2019.
Results: The number and gender composition of patients with
poisoning did not differ significantly in the compared periods. In
2020, the number of people admitted aged 30-39 increased by
23%, while patients over 50 decreased by 7%. In 2020, the

Table 1. Acute poisoning in Moscow in March-May 2020 compared to March-May 2019.

Year No. of persons Gender M/F

Number / percentage of poisoning with toxicant (n/%)

Medicines Narcotics Alcohol Chlorine Other

2019 786 413/373 377 (48%) 144 (18.3%) 23 (2.9%) 7 (0.9%) 135 (29.9%)
2020 774 437/337 294 (38%) 181 (23.4%) 92 (11.9%) 13 (1.7%) 194 (25.0%)
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frequency of poisoning caused by medicines decreased, with
sedatives and antidepressants prevailing. There were 46 cases of
overdose with NSAIDs, paracetamol, antibiotics and antiviral
drugs, due to attempts of self-treatment against COVID-19. Cases
of narcotic poisoning increased. Their significant growth is a
result of consumption of designer drugs (mephedrone, 4-methca-
thinone, MDMA, a-PVP) and combinations of different narcotics.
In 2020 the number of poisoning cases caused by drugs (prega-
balin, baclofen, others) taken together with other narcotics and/
or alcohol to overcome "withdrawal syndrome" decreased 2.4
times compared to 2019. In 2020, the number of patients with
severe poisoning caused by alcohol increased 4 times, and the
number of people with other forms of poisoning hospitalized
with alcohol intoxication increased 2.7 times. This is probably
due to the myth of a reduced risk of COVID-19 infection through
alcohol consumption, and high stress levels. Additionally, twice
as many household poisoning cases caused by chlorine vapor
occurred, attributable to a frequent improper use of
disinfectants.
Conclusion: The introduction of COVID-19 restrictive measures
affected the structure of poisoning in Moscow. In most of the
reported cases, poisoning with antidepressants and sedatives, as
well as medications used for colds and viral diseases, was
detected. There has been a significant increase in the number of
severe alcohol and drug poisoning, especially cases involving
their combinations.

403. Unintended consequences of
public health measures: exposures to
alcohol-based hand sanitisers during
the COVID-19 pandemic 2020

Patricia Casey and Edel Duggan
National Poisons Information Centre of Ireland, Dublin, Ireland

Objective: Hand hygiene, using soap and water or an alcohol-
based hand sanitiser (AHS), is an important measure to slow the
spread of COVID-19 and there was rapid growth in the number
of AHS products placed on the market in March/April 2020. This
study was performed to see if there were changes in the number
and type of calls to the National Poisons Information Centre
(NPIC) about AHS during the early months of the COVID-19
pandemic.
Methods: This was a retrospective observational study using rou-
tine data collected by the NPIC. We identified all enquiries about

human cases of exposure to AHS between March and July inclu-
sive, in 2020 and 2019. We excluded calls about patients exposed
to alcohol-free hand sanitisers, animal exposures and requests for
statistics. We extracted data on the patient’s age, circumstances
of exposure, routes of exposure and Poisoning Severity Score
(PSS) at the time of the call. Cases in 2020 were compared to
those during the same period in 2019 using the chi-square test.
Results: The NPIC answered 134 calls about 130 patients
exposed to AHS during March-July 2020 (2.6% of 5165 calls)
compared to 21 calls and cases during the same period in 2019
(0.4% of 4844 calls), a significant increase (p < 0.00001). There
were no significant differences in patient age, circumstances of
exposure, route of exposure or PSS during the two periods
(Table 1). The majority of patients in both periods analysed were
children, exposed accidentally, had ingested the product and
were asymptomatic.
Conclusion: There was a five-fold increase in calls about patients
exposed to AHS during March-July 2020 compared to the same
months in 2019. There were no differences in patient age, route
of exposure or PSS during the two time periods.

404. Increased exposures to alcohol-
based hand sanitizers reported by an
Italian Poison Center during the
COVID-19 pandemic

Anna Celentano, Marcello Ferruzzi, Fabrizio Sesana,
Giovanni Milanesi, Francesca Assisi, Valeria Dimasi,
Paola Moro Angela, Pietro Nunnari, Francesco Stella,
Angelo Travaglia, Maurizio Bissoli, Hayley Vergani
and Francesco Scaglione
Milan Poison Control Center, ASST Grande Ospedale
Metropolitano Niguarda, Milan, Italy

Objective: During the COVID-19 pandemic, public health mes-
saging emphasized the use of hand sanitizer products to reduce
SARS-CoV-2 exposure, the agent responsible for COVID-19. Our
aim was to analyse these exposures and compare to the same
period in 2019.
Methods: We used descriptive statistics to analyse Milan Poison
Center exposures to alcohol-based hand sanitizers for the period
1 January 2019 to 30 September 2019 to the same period
in 2020.
Results: During the 2020 study period a total of 474 exposures
were collected and in the same period in 2019 there were 211
exposures. During the COVID-19 pandemic in 2020 an increase in
exposures of 124.6% compared to 2019 was observed. In relation
to the year 2020, the age group distribution was: < 1 year 5.5%
(n¼ 26), � 1< 5 years 49.6% (n¼ 235), � 5< 18 years 6.5%
(n¼ 31); � 18 years 50.4% (n¼ 239) and age unknown 7%
(n¼ 33). The circumstance of exposure was unintentional for
77.2% (366 cases), intentional 2.1% (n¼ 10), transfer from original
container 5.9% (n¼ 28), other 13.3% (n¼ 63), and therapeutic
error instead of medicament 1.5% (n¼ 7). In one of the thera-
peutic error cases, the hand sanitizer was mistaken for vitamins
and was administered to a baby of one week and in a second
case a man of 78 years mistook the hand sanitizer for ophthalmic
gel and presented pain and ocular inflammation. The oral route
was involved in 79% of cases, ocular in 4.9%, skin in 3.8%, and
multiple routes in 12.3%. Most exposures were managed at
home (86.5%) and 13.5% in hospital. The most frequently
reported clinical effects were nausea, vomiting, diarrhea, heart-
burn, pharyngodynia, ocular pain and inflammation. Overall, 377
patients (79.5%) had no effects, 79 had minor effects (16.7%) and
18 (3.8%) had moderate effects.

Table 1. Cases of exposures to alcohol-based hand sanitisers during March-
July 2020 and 2019.

Parameter Year Difference

Age (years) 2020 2019 p¼ 0.795512
0-15 102 17
�16 28 4
Circumstances p¼ 0.042663
Accidental 122 17
Other / Unknown 8 4

Route of exposure p¼ 0.697406
Ingestion 116 21
Other / Unknown 15 2

Poisoning Severity Score p¼ 0.533369
None 106 15
Minor 21 5
Unknown 3 1

592 EAPCCT 2021 ABSTRACTS



Conclusion: The public health messaging advocating the use of
these products was necessary to mitigate COVID-19 health
effects. Messaging should also emphasize proper use of these
products. The increased availability at home was temporally asso-
ciated with an increase in exposures. The analysis of data reveals
the role of poison control centers in the identification of risk fac-
tors for prevention and for reducing unnecessary emergency
medical attention.

405. Pediatric eye injuries related to
public location of alcohol-based hand
sanitizers during the first pandemic
COVID-19 context: French Poison
Control Centers data

Gilles C. Martina, Gael Le Rouxb, Damien Guindoletc,
Etienne Boulangerc, Denis Hasled, Emilie Morinb,
Dominique Vodovare, Catherine Vignala, Camille
Paradisf, Ramy Azzouzg, Fanny Pelissierh, Romain
Torrentsi, C�ecile Chevallierj, C�edric Bourzeixk, Sandra
Sinno-Tellierl, Eric Gabisonc and Alexis Descatham
aOphthalmology Department, Rothschild Foundation Hospital,
Paris, France; bCAP (Poisoning Control Center), UNIV Angers, CHU
Angers, Univ Rennes, Inserm, EHESP, Irset, Angers, France;
cOphthalmology Department, Rothschild Foundation Hospital,
Paris University, Paris, France; dOphthalmology Department,
Cornouailles Hospital, Quimper, France; eCAP (Poisoning Control

Center), AP-HP, Universit�e de Paris, Inserm, Paris, France; fCAP
(Poisoning Control Center), CHU Bordeaux, Bordeaux, France; gCAP
(Poisoning Control Center), CHU Lille, Lille, France; hCAP
(Poisoning Control Center), CHU Toulouse, Toulouse, France; iCAP
(Poisoning Control Center), AP-HM, Marseille, France; jCAP
(Poisoning Control Center), HCL, Lyon, France; kCAP (Poisoning
Control Center), CHU Nancy, Nancy, France; lANSES, Maison Alfort,
France; mPCC, Ester Unit (IRSET U1085), UNIV Angers, CHU Angers,
Univ Rennes, Inserm, EHESP, Irset, Angers, France

Objective: To fight against the transmission of SARS-CoV-2, alco-
hol-based hand sanitizers (ABHS) were widely available in public
places. We aim to describe pediatric eye exposures to ABHS
occurring in a public location.
Methods: We reviewed all cases of ocular exposure to chemical
agents in children under 18 using data from the French National
Database of Poisonings (FNDP) between 1 April 2020 and 24
August 2020, as well as those occurring in the same period in
2019. We further analyzed ABHS exposures occurring in a public
location.
Results: In the FNDP for the two study periods, ABHS were
involved in 33 cases in 2019 (1.3% of eye chemical exposure,
mean 3.4 ± 3.8 years old) and in 232 cases in 2020 (9.9%, 4.5± 3.5
years old). Cases occurring in a public location represent 0% in
2019 and regularly increased in 2020, from 16.4% of ABHS in
May to 52.4% in August. Most of the cases were of low or no
severity (n¼ 269, 97.8%). Symptoms reported were pain, tingling
sensation and conjunctival hyperemia. Six cases of moderate
severity with limited keratitis were also reported.
Conclusion: In order to maintain good public compliance with
hand disinfection, health authorities must ensure the safe use of
ABHS, for example, exercise caution in positioning and use of

Table 1. Comparison of poisoning cases in the first 6 months of 2019 and 2020 (abstract 406).

2019 cases 2020 cases

pn (%) n (%)

ED total cases 72745 52511
Poisoning cases 455 0.6 376 0.7 ns
Male 244 53.6 198 52.7 ns
Female 211 46.4 178 47.3 ns
Median age (years) 36.4 36.3 ns
Intentionality

Recreational use 228 50.1 208 55.3 ns
Suicidal intent 150 33 113 30.1 ns
Accidental exposure 52 11.4 36 9.6 ns

Substances involved
Benzodiazepines 116 25.5 93 24.7 ns
Antidepressants 28 6.2 33 6.9 ns
Other medicine including psychoactive drugs 15 3.3 24 6.4 <0.05
Non-steroidal anti-inflammatory drugs (NSAIDs) 17 3.7 9 2.4 ns
Paracetamol 16 3.5 12 3.2 ns
Ethanol 207 45.5 169 44.9 ns
Cannabis 54 11.9 64 17 <0.05
Amphetamines 29 6.4 26 0.9 ns
Cocaine 27 5.9 24 6.4 ns
Opiates 5 1.1 3 0.8 ns
Carbon monoxide 11 2.4 3 0.8 ns
Irritant gases 5 1.1 4 1.1 ns
Caustics 14 3.1 6 1.6 ns
Solvents 8 1.8 4 1.1 ns
Pesticides 6 1.3 1 0.3 <0.05

Outcome
Hospital admission 24 h 175 38.5 156 41.5 ns
ICU admission 14 3.1 9 2.4 ns
Death 2 0.4 3 0.8 ns
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automatic devices dispensing ABHS in public places, and provide
immediate care advice.

406. Has the COVID-19 pandemic
changed the pattern of poisoning
cases attending Emergency
Departments?

Ana Serrano-Ferrera, Francisco Ruiz-Ruizb,
Elvira Tari-Ferrerb, Belen Founaud-Placerc and
Ana Ferrer-Dufolc
aPsychiatry Department, Clinic University Hospital, Zaragoza, Spain;
bEmergency Department, Clinic University Hospital, Zaragoza,
Spain; cUnit of Clinical Toxicology, Clinic University Hospital,
Zaragoza, Spain

Objective: The current COVID-19 pandemic has impacted emer-
gency departments (EDs) heavily. The rise of infectious cases has
seen a decrease in other pathologies usually attending the ED.
This was particularly intense during lockdown periods. We aimed
to verify the way this change of pattern has included poisoned
patients and we compared the poisoning cases attending our ED
during the first 6 months of the year in 2019 and 2020 looking
at frequency, cause of poisoning and severity.
Methods: We analysed the main characteristics of these cases as
recorded in the Unit of Clinical Toxicology database gathered
prospectively on a daily basis. The evaluated data were demo-
graphics, intentionality of poisoning, main agents, severity and
evolution. We have also compared the relative rate of poisoning
cases reported compared to total ED cases over the same period.
Results: There were 72,745 total ED cases in 2019 and 52,511 in
the same period in 2020, including 455 and 376 poisoning cases,
respectively (Table 1). The only significant changes were an
increase in cases involving other medicines and a decrease in
pesticide cases.
Conclusion: The great sociologic changes affecting the whole
population in terms of current habits and behaviour should a pri-
ori be expected to produce some changes in the pattern of poi-
soning as seen at the ED. These changes could be anticipated to
take into account the voluntary origin of most of them as sui-
cidal or recreational events. Nevertheless, only very minor differ-
ences were observed in relation to some of the etiologic agents,
and no differences at all in terms of demographics, intentionality
or severity.

407. The only thing we have to fear is
fear itself: inadvertent disopyramide
toxicity during the COVID-19
pandemic

Emma R. Furlanoa, Tina Shahb, Oluwadamilola
Idowuc, Mary Ann Howlandd, James Horowitzb,
Eugene Yuriditskyb and Rana Biarya
aDivision of Medical Toxicology, Ronald O. Perelman Department
of Emergency Medicine, NYU Grossman School of Medicine, New
York, United States; bDivision of Cardiology, NYU Grossman School
of Medicine, New York, United States; cDivision of Emergency
Medicine, NYU Grossman School of Medicine, New York, United
States; dSt. John’s University College of Pharmacy and Health
Sciences, New York, United States

Objective: Disopyramide is a Class 1a antidysrhythmic used to
treat ventricular and atrial arrhythmias. Its side effects include
antimuscarinic symptoms, sodium channel blockade, QT pro-
longation, negative cardiac inotropy, and hypoglcyemia.
Disopyramide is the most likely of the Class IA antidysrhythmic
agents to cause congestive heart failure [1]. Disopyramide is 70%
renally eliminated and requires a dosage reduction in renal dys-
function. We describe an elderly patient prescribed oral disopyra-
mide as an outpatient due to the concern of hospitalization and
COVID-19 exposure who developed toxicity.
Case report: A 96-year-old female with a past medical history of
atrial fibrillation, hypertension, and chronic diastolic heart failure, was
diagnosed as an outpatient with paroxysmal atrial fibrillation and pre-
scribed oral disopyramide 100mg every 6hours to avoid hospitaliza-
tion. Four days later she presented with lethargy, alteration in mental
status (alert to person only), antimuscarinic symptoms (hypoactive
bowel sounds, urinary retention, dry mucous membranes), and brady-
cardia with evidence of sodium channel blockade and QT prolonga-
tion on electrocardiogram (ECG). Initial vital signs were: BP 106/
69mmHg, heart rate 58 bpm, respiratory rate 25 bpm, oxygen satura-
tions 88% (room air), and temperature 35.6 �C. Labs was remarkable
for potassium 6.5mmol/L, bicarbonate 9mmol/L, BUN 81mmol/L,
creatinine 247.6 mmol/L (baseline 106.1 mmol/L), glucose 2.6mmol/L,
pH 7.04, PCO2 50mmHg, and lactate 12.4mmol/L. She was emer-
gently treated with 100 mEq sodium bicarbonate, 2g calcium gluco-
nate, insulin, and 50% dextrose. Her initial ECG showed a QRS 160
msec which narrowed to 126 msec. She was admitted to the cardiac
intensive care unit where she required pressor support with norepin-
ephrine and dopamine for 2 days. Broad-spectrum antibiotics were
also administered. Hemodialysis was attempted for hyperkalemia and
elevated lactate, but was stopped due to hypotension. Repeat cal-
cium gluconate (2g) was administered with a bicarbonate infusion.
She was discharged home after a 15-day hospitalization at baseline
functional status with normalization in electrolytes and creatinine. Her
initial disopyramide concentration was 21.83 mmol/L (5.89-14.73
mmol/L reported range).
Conclusion: Our patient developed significant disopyramide tox-
icity after an attempt to treat her atrial fibrillation at home to
avoid hospitalization due to her fear of COVID-19. Outpatient
prescribing of disopyramide is risky because of prominent side
effects and dose reduction required in renal dysfunction. Patients
with critical illness, despite the COVID-19 pandemic, should be
encouraged to come to the emergency department.
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408. Nicotine does not affect SARS-
CoV-2 in-host viral kinetics in a
modeling and simulation study
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aDepartment of General Internal Medicine, Clinical Pharmacology
and Toxicology, Department of General Internal Medicine,
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Objective: A potential protective effect of smoking on corona-
virus disease 2019 (COVID-19) caused by the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) has been reported [1].
One of the postulated hypotheses suggested SARS-CoV-2 as a
nicotinic agent, interacting with the alpha7-nicotinic receptor
(a7-nAChR) [2], thus suggesting a protective effect of nicotine by
competitive binding to a7-nAChR. With this modeling and simu-
lation study, we aimed to investigate this hypothesis by explor-
ing the influence of nicotine action and timing of interventions
on key parameters of viral kinetics (peak load, duration of positiv-
ity, and total viral exposure (measured by area under the curve)).
Methods: We created viral kinetics models driven by simulated
pharmacokinetic profiles of nicotine. Different dose regimens of
nicotine transdermal patches were simulated: 21mg, 14mg and
7mg, for 1, 3 or 5 days. Daily nicotine dosing was modelled with
8 h intervals between applications. Nicotine’s half-maximal effect-
ive concentration (EC50) to activate a7-nAChR (125lM) [3] was
entered as an effect on the reduction of cellular infection rate.
We evaluated treatment initiation 1, 3 or 5 days before inocula-
tion, on presentation, on positivity (5.4 days post infection, dpi)
in reverse transcriptase polymerase chain reaction (RT-PCR), and
on viral peak load (10.2 dpi).
Results: Total viral exposure was 12’003 days�log(copies/mL) for
untreated patients. Nicotine 21mg patch for 3 or 5 days adminis-
tered before infection or on exposure reduced total viral expos-
ure (11’996 days�log(copies/mL)), similar to the 14mg patch
(11’998 days�log(copies/mL)). Other treatments had no appre-
ciable effect on peak viral load, duration of positivity or
exposure.
Conclusion: Our results based on a viral kinetics model and
assuming a SARS-CoV-2 interaction over a7-nAChR did not indi-
cate a protective effect of transdermal nicotine application. If
smoking has a protective effect on SARs-CoV-2 infection, it may
be due to nicotine influencing viral-in-host kinetics through other
mechanisms, such as modulation of the angiotensin-converting
enzyme 2 (ACE2) receptor or the host’s autonomic nervous sys-
tem response. The effects might also be mediated by non-nico-
tine tobacco components or other confounding factors.
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409. A human exposure to chlorine
dioxide solution…not the solution

Fermina Beramendia, Ivan Quispeb, Eugenia Garciab,
Valle Molinab, Victoria Aznarb and M. Antel Pinillosb
aServicio de Urgencias Extrahospitalarias, Pamplona, Spain;
bComplejo Hospitalario de Navarra, Pamplona, Spain

Objective: Viruses have caused many epidemics throughout his-
tory. The novel coronavirus SARS-CoV-2 is the latest, and initially
no clinically approved drugs were available for the management
of infection. As a result, many “miraculous remedies” have been

promoted [1], including chlorine dioxide solution. The FDA has
warned consumers not to purchase or drink chlorine dioxide
products sold as medical treatments [2]. We present a case of a
patient who decided to face coronavirus by drinking chlorine
dioxide solution and attended in our emergency department.
Case report: A 57-year-old male presented due to generalized
bruising on the extremities, chest and back. He also had asthenia,
anorexia, back pain and thigh pain. No external bleeding was
reported. He reported that he had been taking a chlorine dioxide
solution (20-30ppm) daily for a month, as a preventive treatment
for COVID-19. His blood pressure was 136/71mmHg and heart
rate 59 beats/min. Blood tests evidenced a severe thrombocyto-
penia (2 x 109/L platelets) with no anemia or leukopenia (haemo-
globin 14.4 g/dL, white cell count 7.3 x 109/L). Other coagulation
parameters were normal (prothrombin time, activated partial
thromboplastin time). Two packs of platelets were transfused
and he was admitted to the hematology service for further inves-
tigation. A bone marrow aspirate (which showed megakaryocytic
hypoplasia), autoimmunity study, and abdominal ultrasound
were performed. His platelet count improved (40000/mL) without
drug treatment after discontinuation of chlorine dioxide. He was
discharged after 5 days with the diagnosis of possible hemato-
logical toxicity (megakaryotic hypoplasia) from chlorine dioxide.
Conclusion: During the global COVID-19 pandemic, the oral con-
sumption of chlorine dioxide solutions has been promoted
through social media. It is fraudulently claimed to treat or pre-
vent COVID-19. Chlorine dioxide, a strong oxidant, can inhibit or
destroy microbes. Studies have investigated the application of
chlorine dioxide in numerous fields such as water or wastewater
treatment, environment and food disinfection, and medicine,
however, the oral consumption of such antimicrobial solutions
may be associated with harm related to the toxicity of the solu-
tions themselves. Hematological toxicity (hemolytic anemia) has
been described in patients with chronic use of chlorine dioxide
in addition to other severe side effects such as QT prolongation
or methemoglobinemia.
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410. Changes in the epidemiological
profile of poisonings during COVID-
19: differences between the first half
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University Clinic of Toxicology, Skopje, Macedonia

Objective: The COVID-19 pandemic has changed the epidemio-
logical profile of acute poisonings, due to social changes related
to preventive measures for protection against SARS-CoV-2 [1].
The purpose of this analysis is to compare the changes in the
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epidemiological characteristics of acute poisonings between the
first half of 2019 and 2020.
Methods: A retrospective study analyzing the data from the
Register for poisonings, of the Poison Information Center,
University Clinic of Toxicology, Skopje, Macedonia.
Results: During the first half of 2020, a total of 564 cases of
acute poisoning were registered presenting a decrease of 23.7%
compared to the same period in 2019. The monthly percentage
distribution of patients in the first half of 2020 showed more
patients in January and February, and a decrease in the remain-
ing 4 months, which coincided with the onset of the COVID-19
pandemic. The lowest prevalence was registered in March and
April with a percentage decrease (23.6% and 24.1%, respectively),
when quarantine measures were introduced in Macedonia.
Although there was no significant difference in out/inpatient
treatment groups between 2019 and 2020 year (X2 ¼ 0.605, df
¼1, P¼ 0.437), in April 2020, during quarantine, the percentage
difference between inpatients and outpatients was the lowest
(6%) of all months in 2019 and 2020. The distribution of poison-
ings by motive (suicidal, abuse and accidental) did not differ sig-
nificantly between the first half of the last 2 years (X2 ¼ 0.178, df
¼2, P¼ 0.915). The percentage of ethanol abuse, medicines and
mushroom poisoning cases was reduced in 2020 compared to
2019 by 2.2%, 7.4% and 79.3%, respectively. In contrast, psycho-
active substance cases increased by 51.5% in the first half of
2020 compared to the first half of 2019. In the group of recre-
ational drug abuse cases, the largest increase was observed in
heroin (141.2%) and methadone (125.1%) overdose. For chemi-
cals, there was a large increase in cases involving disinfectants
(681.0%) in 2020. There was no change in the case fatality ratio
of total (1.8%) and hospitalized patients (4.8%) between 2019
and 2020.
Conclusion: The first half of 2020 compared to the same period
in 2019 was characterized by an increase in poisonings with dis-
infectants and psychoactive substances. �he decrease in the total
number of poisonings, with the largest decrease in the quaran-
tine months, stress the need to examine family dynamics and
communication as a social key to reducing the number of
poisonings.
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411. Multiple factors in a COVID-19
patient leading to an elevated 5-
oxoproline as a cause of high-anion
gap metabolic acidosis: a case report
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Objective: High anion gap metabolic acidosis (HAGMA) is one of
the most common metabolic derangements seen in critical care
patients. With this report we want to raise awareness of the rare,
but clinically important HAGMA due to elevated 5-oxoproline

caused by concomitant therapy with acetaminophen and fluclox-
acillin in a patient with a confirmed COVID-19 infection.
Case report: A 69-year old malnourished patient was referred to
the emergency department due to complaints of lower back
pain, malaise and laboratory evidence of inflammation. He was
recently diagnosed with mitral valve endocarditis due to
Staphylococcus aureus for which he was treated with flucloxacil-
lin. Positron emission tomography – computed tomography
(PET/CT) confirmed spondylodiscitis. Acetaminophen was started
for pain relief. At admission, screening for COVID-19 with poly-
merase chain reaction (PCR) was positive and chest CT showed
small ground glass infiltrations. On the rehabilitation ward, 21
days after his initial presentation, the patient became confused
accompanied by abdominal pain and vomiting. Laboratory work-
up showed a metabolic acidosis with respiratory compensation
(pH 7.31, pCO2 18.6mmHg, pO2 104.5mmHg, bicarbonate
9.1mmol/L, lactate 3.2mmol/L) and a high anion gap (17mmol/
L). Glucose was normal, ethanol was negative and there was no
ketonuria. Since the patient received flucloxacillin and acetamino-
phen, which are known causes of elevated 5-oxoproline, this was
determined with gas chromatography-mass spectrometry (GC/
MS) revealing a strongly elevated serum and urine 5-oxoproline
of 945.7mg/L and 7.54mg/mg creatinine, respectively.
Acetaminophen was discontinued and the patient was treated
with piperacillin/tazobactam and the HAGMA resolved.
Conclusion: Although it is uncommon, simultaneous treatment
with acetaminophen and flucloxacillin can lead to glutathione
depletion in the c-glutamyl cycle causing accumulation of 5-oxo-
proline. Other important elements which possibly contributed to
higher 5-oxoproline concentrations in our case are malnutrition,
vitamin B832 deficiency in the past, diabetes mellitus, chronic
inflammation and a COVID-19 infection [1]. It has been suggested
that glutathione deficiency is associated with higher morbidity
and mortality in COVID-19 patients [2]. With this case report we
wanted to raise awareness of multiple risk factors contributing to
an elevated 5-oxoproline as a cause of HAGMA in a COVID-19
patient.
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412. An unsolved mystery: idiopathic
thallium exposure resulting in
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Objective: Thallium rodenticide was banned in the US in 1972
but poisoning cases persist due to suicide, homicide, herbal
product contamination, depilatories, and illicit drug adulteration.
We present a report of a thallium exposure resulting in signifi-
cant toxicity.
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Case report: A 41-year-old male with a history of juvenile myo-
clonic epilepsy on divalproex sodium, amlodipine, gabapentin
and hydrocodone/acetaminophen presented with generalized
weakness, difficulty ambulating, vague gastrointestinal symptoms,
and progressive distal paresthesias. Diagnosed with atypical
Guillain-Barr�e syndrome he received IV immunoglobulin (IVIG)
and corticosteroids and was discharged to a rehabilitation facility.
He was re-admitted with visual and auditory hallucinations, dis-
orientation, memory deficiencies, encephalopathy, seizures, and
worsening neuropathy with four limb weakness. He was given
IVIG and corticosteroids. Magnetic resonance imaging (MRI) of
brain and spine were unremarkable. Electromyography-nerve
conduction velocity studies showed progression of subacute dis-
tal motor neuropathy greater than sensory axonal peripheral
neuropathy. He also developed alopecia and a serum thallium
concentration was sent (Table 1). Family, social, and occupational
history were unremarkable. Vital signs were blood pressure 141/
93mmHg; heart rate 96 bpm; respiratory rate 16 breaths/min;
oxygen saturation 97% (room air); temperature 36.4 �C. Physical
examination was remarkable for encephalopathy and bradykine-
sis with visual hallucinations, short-term memory deficit, tremors
and profound weakness with areflexia, and painful hyperesthe-
sias. A comprehensive metabolic panel and initial heavy metal
screen were unremarkable with normal thyroid testing. He

received multi-dose activated charcoal, and Prussian blue (3 g 8
hourly via a nasogastric tube) over 3 weeks until concentration
of thallium were <20ng/mL. He was hospitalized for 3.5 months
then transferred for rehabilitation for residual motor weakness.
He had total body alopecia. The source of thallium remains
undetermined.
Conclusion: This is a case involving thallium exposure of
unknown etiology resulting in elevated serum concentrations
with pronounced clinical toxicity. It remains an open
investigation.

Table 1. Serum and urine thallium concentrations in a patient with pro-
nounced effects. The source of thallium was unknown.

Date Serum thallium (ng/mL) Urine thallium (mg/L)

10 August 158 –
12 August 197 >800
13 August 103 727
14 August 83 413
15 August 62 >800
16 August 53 –
17 August 37 177
20 August 22 33
22 August 20 34
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