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1. New insights in marine toxicology

Luc de Haro

Marseille Poison Centre, Hopital Sainte Marguerite, Marseille,
France

Introduction: Clinical marine toxicology is a rapidly changing
area. The seas cover most of the surface of our planet with an
enormous array of biotopes. Ignorance of the marine environment
has made humans easy targets for the chemical weapons that sea
creatures have developed in their intense struggle for survival.
Indeed, many species have developed complex defence or attack
systems involving not only sting apparatus but also production
of toxic molecules as weapons. Man is only starting to under-
stand this warfare and the variety of ways that marine species use
toxins.

Discussion: Recent advances in the field of marine toxicology
have been driven by two factors. The first factor is related to greater
exposure of people in the northern hemisphere to the far greater
potential toxic hazards found in the warmer seas of the southern
hemisphere. Depletion of resources in cold and temperate waters
has forced people who make a living from the sea to move into
tropical waters to find what they can no longer have near to home.
Similarly the increase in world travel associated with globalization
has had the unexpected collateral effect of confronting European
physicians with previously unknown toxic marine poisonings. The
boom in exotic tourism over recent decades has been associated with
an increase in the risk of poisoning and envenomation for European
globetrotters. Global trade has also increased the danger of expo-
sure to marine toxins. The sale of exotic foodstuffs has resulted in
the occurrence of tropical food poisoning such as ciguatera and
tetrodotoxism outside endemic areas. Severe envenomations have
also been observed among owners of exotic venomous marine pets.
The second factor is interest in global warming. Rising water tem-
peratures and colonization of more and more territories by tropical
species are tangible consequences of global warming. Since the
Mediterranean Sea is a closed one, it is especially vulnerable to the
effects of climate change and can serve as a sentinel of ecological
disturbances (referred to as “tropicalization” of the Mediterranean
by several authors) with the appearance of new toxic algae species
and poisonous or venomous fish, within recent decades. Many of
the new discoveries reported every year in Europe involve ecologi-
cal disturbances that have induced modifications in the chorology,
behavior, and toxicity of many species of venomous or poisonous
aquatic life including algae (toxic blooms of dinoflagellates, but
also toxic problems induced by macroalgae species), cnidarians,
ascidians, fish, and shellfish.! These changes have raised a number
of associated public issues.
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Conclusion: The purpose of this review and synthesis of medi-
cal and scientific literature in marine toxicology is to highlight the
growing challenges induced by ecological disturbances that con-
front clinical toxicologists during their everyday job in European
Poison Centers.

Reference

1. Schmitt C, de Haro L. Clinical marine toxicology: a European per-

spective for clinical toxicologists in poison centers. Toxins (Basel)
2013; 5:1343-1352.

2. Neurotoxicity of 1-bromopropane in workers:
An outbreak reported to the National Poison
Center in Taiwan

Tehao Wang!2, Joufang Deng!, Chengchang Yang!2,
Mingling Wu'2

Division of Clinical Toxicology, Taipei Veterans General
Hospital, Taipei, Taiwan; *Institute of Environmental and
Occupational Health Sciences, National Yang-Ming University,
Taipei, Taiwan

Background: 1-Bromopropane (1-BP, n-propylbromide), an alter-
native to ozone-depleting solvents, is used in degreasing, dry clean-
ing, spray adhesives, and aerosol solvents. 1-BP is a neurological
and reproductive toxicant in animals and humans. Occupational
exposure to 1-BP has been linked to adverse peripheral sensory,
motor, and central nervous system effects. Here we report an out-
break of 1-BP-associated polyneuropathy in Taiwan.

Case series: We report a cohort of six cases of 1-bromopropane
neurotoxicity occurring in a golf club cleansing factory. There
were 1 male and 5 female patients ranging in age from 18 to
35 years with a mean of 28 years. They had been employed for
2.5-10 months. All patients had lower extremity pain, soreness or
paresthesiae. Some of them complained of difficulty in walking
(5), dizziness (4), nausea (4), fatigue (4), defecation difficulty (3),
skin rash (3), back soreness (3), perineum/abdomen numbness (2),
headache (1), and vomiting (1). On examination, some had sen-
sory impairment (6), gait disturbance (5), spastic paraparesis (3),
hyperreflexia (3), ankle clonus (1), and shortening of menstrual
period (1). Urinary N-acetyl-S-(n-propyl)-L-cysteine (AcPrCys)
was analysed and confirmed the 1-BP exposure in these patients
with levels from 104.4 ng/mL to 2267.6 ng/mL. Neurophysiologi-
cal examination revealed multiple conduction defects of the lower
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limbs, abnormal vibration, abnormal visual evoked potential,
and T2-weighted hyperintense lesions in the spinal cord; which
is compatible with the diagnosis of toxic myelopathy or toxic
polyneuropathy. Three patients are still under rehabilitation and
have been unable to return to work 4 months later due to dominant
neurological symptoms.

Conclusion: Using 1-BP as an alternative to ozone-depleting sol-
vents causes a new form of occupational hazard. The pathogenesis
of 1-BP has not yet been elucidated. For safety concerns, it is cru-
cial to monitor the air level of 1-BP in the work place and urinary
level of AcPrCys in workers.

3. Arthroprosthetic cobaltism: Clinical features,
management and chelating therapy for a 2012-2013
case series from Pavia Poison Control Centre

Andrea Giampreti, Valeria M Petrolini, Sarah Vecchio,
Davide Lonati, Anna Ronchi, Carlo A Locatelli

Poison Control Centre and National Toxicology Information
Centre, IRCCS Maugeri Foundation, Pavia, Italy

Objective. In recent years, safety concerns regarding metal on
metal (MOM) hip prostheses have been raised.' Local and systemic
toxicity associated with cobalt-chromium containing metal hip
alloys have been reported. However toxicological evaluation and
clinical management concerning hip surgical revision and chela-
tion therapy are still debated.>? We report clinical features, surgical
and chelation therapy for a case series of patients referred to Pavia
Poison Control Centre (PPC).

Methods: All patients with MOM hip prostheses referred to PPC
from April, 2012 to August, 2013 were retrospectively reviewed.
Patients were assessed for sex, age, type of prosthesis, cobalt
and chromium whole blood levels, clinical manifestations and
management.

Results: Twenty-one patients (mean age 62 years; 14 female)
were studied. Type of hip prosthesis was characterized either
by total (16/21) and resurfacing (5/21) systems. The manu-
facturer was known in 16 cases: De-Puy was the most repre-
sented (11) followed by Zimmer (2), Wright (1), Lima (1), and
Stryker (1). Systemic toxic effects manifested in 4/21 patients
with pericardial effusion (2 cases), heart failure associated with
hearing-visual loss (1 case) and lower limb polyneuropathy (1
case). Time to onset of systemic manifestations ranged from 2
to 6 years from MOM implantation; in three patients abrasive
local metallosis was evidenced. In one patient MOM system
was implanted after ceramic hip prosthesis fracture. Cobalt and
chromium blood levels ranged from 50 to 352.6 pug/L and 44 to
100 pg/L, respectively. All four patients underwent hip ceramic
revision and metal levels normalized within 4-12 months
after surgery. In one patient intravenous high dose chelation
N-acetylcysteine was successfully administered for persisting
high cobalt-chromium blood levels after surgical revision. In
the remaining 17/21 cases no systemic toxic effects were
reported and blood cobalt-chromium ranged 0.7-38 pg/L and
0.1-18 png/L, respectively.

Conclusion: Arthroprosthetic cobaltism may result in neuropathy,
cardiomyopathy, and hypothyroidism with late onset from pros-
thesis implantation. Clinical manifestations concerning prosthesis
failure and/or systemic cobalt toxicity associated with rapid blood

cobalt-chromium increase may represent key aspects either for
surgical and toxicological follow-up and management of patients
with MOM hip prosthesis.

References

1. Devlin JJ, Pomerleau AC, Brent J, et al. Clinical features, testing,
and management of patients with suspected prosthetic hip-associated
cobalt toxicity: a systematic review of cases. J Med Toxicol 2013;
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4. Computerized Early Warning System for
emerging poisonings threatening public health

Gerard A van Zoelen', Tessa E van Riemsdijk!,
Antoinette JHP van Riel!, Irma de Vries!, Jan Meulenbelt!-2-3

INational Poisons Information Center, University Medical Center
Utrecht, Utrecht, The Netherlands; *Department of Intensive Care
Medicine, University Medical Center Utrecht, Utrecht,

The Netherlands; *Institute for Risk Assessment Sciences,

Utrecht University, Utrecht, The Netherlands

Objective: In order to identify emerging poisonings at an early
stage, a computerized Early Warning System (EWS) has been
developed by the Dutch Poisons Information Center (DPIC). The
first version was released in March 2013. Early detection is needed,
for example, if exposure to a new product results in unexpected
effects, if exposure to an existing product causes more toxicity than
reported before, or if the number of poisonings with a certain prod-
uct suddenly increases. The importance of using EWS is that these
systems pick up signals in an early phase that otherwise might be
missed by the staff of a poisons center.

Methods: The DPIC uses a computerized database (Toxicological
Information and Knowledge system (TIK)) to register all informa-
tion requests. Thereafter, for all products and/or compounds in
TIK the number of registered information requests per product/
compound is calculated. Based upon the number of requests in the
previous 30 days and 3 years, two reference values are set. EWS
compares the number of newly registered information requests at
the end of every day to these reference values. All signals above the
thresholds are listed and automatically sent by e-mail to the staff
for further evaluation of the frequency, circumstances, and reported
symptoms of these cases and exposures.

Results: EWS generates on a daily basis 0—8 new signals which
need to be evaluated. Many signals are caused by seasonal
related exposures (e.g., mushrooms, berries, carbon monoxide)
or caused by a product that was recently entered into TIK and
has no history of information inquiries. In June 2013 the EWS
proved to be a very valuable tool. It generated a signal before
an alert was given by one of the 24/7 poisons information spe-
cialists. This turned out to be a very serious signal regarding
severe health effects following the use of a slimming product
Dexaprine®. Shortly thereafter, Dexaprine® was withdrawn
from the Dutch market.

Conclusion: The first experiences with EWS are promising for
early detection of emerging poisonings threatening public health.
Future evaluations will be carried out in order to re-evaluate

Clinical Toxicology vol. 52 no. 4 2014



the set thresholds, for instance in better handling of seasonal
influences.

5. Retrospective analysis of poisonings with newer
psychotropic drugs

Jochen Stenzel, Leonie Ruhnau, Florian Eyer

Department of Clinical Toxicology, Klinikum rechts der Isar,
Munich, Germany

Objective: To present a descriptive retrospective analysis of
patients acutely intoxicated with newer psychotropic drugs treated
in our toxicological department between 2000 and 2012.
Methods: Patients were included if they were symptomatic
when admitted after an overdose with newer psychopharmaceu-
ticals and ingestion was analytically confirmed. Only coinges-
tion of ethanol and/or benzodiazepines was accepted. Less than
six cases per substance lead to exclusion. The database search
included the following groups of substances: selective serotonin
reuptake inhibitors (SSRIs), serotonin-norepinephrine reuptake
inhibitors (SNRIs), norepinephrine reuptake inhibitors (NRIs),
monoamine oxidase inhibitors, tetracyclic antidepressants,
atypical antipsychotics and anticonvulsants used as mood stabi-
lizers. Severity of poisoning was estimated using the Poisoning
Severity Score (PSS)

Results: 1111 drug poisonings were retrieved but only 74 (6.7%)
fulfilled the inclusion criteria. The remaining drugs were: citalo-
pram, mirtazapine, venlafaxine, clozapine, olanzapine, and que-
tiapine. Specific parameters for estimating the clinical severity of
poisoning were: hypotension, central anticholinergic syndrome
(CAS), cerebral seizures, and the duration of the in-hospital stay
(see Table 1). Cardiac arrhythmias were not recognized. Worth
mentioning was the prolongation of the QTc-interval that was most
obvious in the citalopram group. Intubation was required in 21
(28.4%); gastric lavage was performed in 6 (8.1%); and activated
charcoal was administered in 28 (37.8 %) cases. Specific treatment
with sodium bicarbonate was performed in 7 (9.5%) cases due to
QRS-prolongation and with magnesium in 4 (5.4%) cases due to
QT-prolongation. Physostigmine was administered due to CAS in
7 (9.5%) patients. Intravenous lipid therapy was applied once. All
patients survived.

Conclusion: Cerebral seizures, CAS, and hypotension were
clinically the most relevant adverse events. The newer atypical

Table 1. Parameters for estimating the clinical severity of poisoning.
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antipsychotics were associated with a more severe clinical course
of poisoning regarding the PSS.

6. Pregabalin: An assessment of its toxicity

Dagmar Prasa', Uwe Stedtler?, Carola Seidel?,

Petra Hoffmann-Walbeck?, Elja Heistermann®, Sonja Gros>,
Cornelia Reichert®, Elke Firber’, Sabine Stoletzki’,

Dieter Genser®, Gabriele Dostal®

! Poisons Information Centre Erfurt, Germany; *Poisons
Information Centre Freiburg, Germany; >Poisons Information
Centre Bonn, Germany; *Poisons Information Centre Berlin,
Germany; Poisons Information Centre Mainz, Germany;
Poisons Information Centre Zurich, Switzerland; "Poisons
Information Centre Gottingen, Germany; SPoisons Information
Centre Vienna, Austria; °Poisons Information Centre Munich,
Germany

Objective: The aim of the study was to assess the toxicity of
pregabalin in overdose, because there is little information in litera-
ture on this topic.

Methods: A multicenter retrospective analysis of cases of acute
overdose of pregabalin. Inclusion criteria were monointoxication,
defined dose, and documented follow-up. Severity of symptoms
was assessed according to the Poisoning Severity Score.

Results: In total, 133 cases could be included. Patients involved
were 21 children (0.06—13 years) and 112 adolescents (14-17
years) and adults (18-90 years). Doses ranged between 15-1350
mg (5.6-30.6 mg/kg) in children and 75-13,500 mg in adoles-
cents/adults. More than half of the children (52%) remained
asymptomatic, others developed only mild symptoms. In adoles-
cents/adults 77% suffered from mild (63%) or moderate (14%)
symptoms. Mild effects were observed from a dose of 75 mg (2.7
mg/kg) in children, whereas asymptomatic course was observed
up to 300 mg (30.6 mg/kg). Doses from 225 mg and 200 mg
caused mild or moderate symptoms in adolescents and adults,
respectively. There were cases with a dose up to 4200 mg without
symptoms. Two elderly people developed moderate symptoms at
a dose of 75 mg. The clinical features of poisoning were particu-
larly characterized by neurologic symptoms like fatigue (7%),
drowsiness (7%), somnolence (26%), dizziness (12%), ataxia
(10%), muscular symptoms like myoclonus (6%), and gastroin-
testinal symptoms (nausea/vomiting 9%). Infrequently, seizures,

Maximum Hypotension Anti-

serum level Tachycardia ~ nRRsys  cholinergic Days Days until

Mean [ug/L] GCS PSS  Heartrate <100 syndrome Delirium Convulsion ICU discharge
Drug (max./min.) Mean Mean > 100 MAP <65 n n n Mean Mean
Citalopram (n=18) 1.786 (3.986/42) 11 213 11(61%) 5 (28%) 3(16.7%) 2 (11%) 5 (28%) 34 4.3
Clozapine (n=11)  2.046 (4.910/75) 9 2.45 8 (73%) 4 (36%) 2(182%) 6 (55%) 4 (36%) 51 55
Mirtazapine (n=11) 1.848 (5.841/527) 12 2.10 8 (73%) 2 (18%) 19.1%) 2 (18%) 1 (9%) 21 44
Olanzapine (n=11) 703 (1.900/223) 8 2.55 9 (82%) 4 (36%) 19.1%) 3 (27%) 1 (9%) 112 7.1
Quetiapine* (n=15) 3.377 (10.450/74) 9 243 14 (93%) 4 (27%) 6 (40%) 4 (27%) 1 (7%) 53 9.1
Venlafaxine (n=8)  4.364 (14.270/53) 14 2.38 5 (63%) 1 (13%) 1(12.5%) 1 (13%) 5 (63%) 52 5.4
Total (n=74) 2.335(14.270/42) 10 233 55(74%) 20 (27%) 14 (18.9%) 18 (24%) 17 (23%) 55 6.0

*0Of 34 retrieved quetiapine cases, 19 had to be excluded as they were published previously.

Copyright © Informa Healthcare USA, Inc. 2014



298 XXXIV International Congress of the EAPCCT

tachycardia or bradycardia, hypertension, and respiratory insuf-
ficiency were observed.

Conclusion: In the present study, in most cases overdose of
pregabalin resulted in no or only mild effects (88%). Only 12% of
all patients suffered from moderate symptoms. Particularly, elderly
people seem to be more susceptible. Severe symptoms were not
observed. There is no clear correlation between dose and severity
of symptoms. These findings are in accordance with the results of
Lackey et al.! Further investigations are necessary to assess the
toxicity of pregabalin especially in children.

Reference

1. Lackey G, Ashraf T, Alsop J, et al. A 48-month retrospective review of
pregabalin ingestions in adults. Clin Toxicol (Phila) 2012; 50:671.

7. Are selective serotonin reuptake inhibitors
responsible for an excess of morbidity in acute
poisonings admitted to the emergency department?

Sébastien Beaune'-?, Emmanuel Curis', Philippe Juvin?,
Bruno Mégarbane!

UUNSERM Ul 144, Paris-Descartes University, Paris, France;
2Emergency Department, Georges Pompidou Hospital, Paris,
France

Objectives: Incidence of selective serotonin reuptake inhibitors
(SSRI) in poisonings is growing. Their toxicity is considered low,
but their actual impact remains unclear. Our objectives were to
evaluate the consequences of SSRI exposures among poisoned
patients admitted to the emergency department (ED).

Methods: We conducted a retrospective study including all poi-
sonings involving at least one SSRI at a university hospital ED,
from January 2009 to December 2012, matched with poisonings
not including SSRI exposure, according to age, gender, type of
drug, and ingested dose (after calculation of the dose equivalence
for each pharmacological category); assessment of the impact of
signs and symptoms of the serotonin syndrome was according to
Sternbach’s criteria! and Hunter’s diagram.> Comparisons were
performed using Chi-2 and non-parametric Mann—Whitney tests
(p<0.05). Data are expressed as median [25-75 percentiles] or
percentage.

Results: In 4 years, 148 poisonings involving SSRI and 148
matched controls without SSRI were included. The involved SSRI
included citalopram (36%), venlafaxine (20%), fluoxetine (19%),
paroxetine (11%), and sertraline (7%). A serotonin syndrome was
diagnosed in only one patient, but was actually present in four
patients who had ingested SSRI, after proofreading their medical
records. Twenty patients (14%) exhibited at least one serotonin
syndrome criteria. Interestingly, at least 2/11 Sternbach’s criteria
and 2/9 Hunter’s diagram criteria were systematically not assessed
by the physicians in charge according to the patient’s records. One
venlafaxine-poisoned patient presented seizures and one citalo-
pram-poisoned patient QT prolongation without clinical conse-
quences. No cardiac failure or membrane-stabilizing effects were
observed. Comparison between the two matched groups showed no
significant differences regarding patient’s outcome: lowest Glas-
gow score [14 (14-15) vs. 14 (14-15)], admission to the intensive

care unit (5.4% vs. 4.3%), and hospitalization in a medical ward
(8.0% vs. 7.6%).

Conclusion: Prognosis of SSRI-exposed patients is no different
from prognosis of non-SSRI intoxicated patients admitted to the
ED. Diagnosis of serotonin syndrome by the emergency physicians
is still insufficient, justifying improved education and training.

References

1. Sternbach H. The serotonin syndrome. Am J Psychiatry 1991;
148:705-713.

2. Dunkley EJ, Isbister GK, Sibbritt D, et al. The Hunter Serotonin
Toxicity Criteria: simple and accurate diagnostic decision rules for
serotonin toxicity. QJM 2003; 96:635-642.

8. Seizures after single-agent overdose with
pharmaceutical drugs: Analysis of cases reported
to a poison center

Cornelia Reichert, Alessandro Ceschi, Hugo Kupferschmidt,
Christine Rauber-Liithy

Swiss Toxicological Information Centre, Associated Institute of
the University of Zurich, Zurich, Switzerland

Objective: Occurrence of seizures after intoxications with phar-
maceuticals is a well-known complication; however, only a few
studies report on drugs commonly involved. In these studies, anti-
depressants were the most prevalent pharmaceuticals causing sei-
zures and bupropion was the most common single agent involved.
We analyzed the pharmaceuticals associated with occurrence of
seizures after single-agent overdose and calculated the seizure
potential of the most frequently involved medications.

Methods: A retrospective review of acute single-agent exposures
to pharmaceuticals reported to the Swiss Toxicological Information
Centre between January 1997 and December 2010 was conducted.
Cases which resulted in at least one seizure were identified. Seizure
potential of a drug was calculated by dividing the number of cases
with seizures by the number of all cases recorded for that drug.
Results: 15,441 single-agent exposures to pharmaceuticals were
reported. Seizures occurred in 313 cases. The study population
consisted of 4005 patients 0-9-year old, 2573 patients 10-19-year
old and 8349 patients = 20-year old; age was not known in 514
cases. Seizures in these groups were recorded in 16, 95, 193, and 9
cases, respectively. The most prevalent drugs were mefenamic acid
(51 of the 313 cases), citalopram (34), trimipramine (27), venlafax-
ine (23), tramadol (15), diphenhydramine (14), amitriptyline (12),
carbamazepine (11), maprotiline (10), and quetiapine (10). Overall,
antidepressants caused 136 of the cases. Drugs with a high seizure
potential were bupropion 31.6% (6/19 cases), maprotiline 17.5%
(10/57), venlafaxine 13.7% (23/168), citalopram 13.1% (34/259),
mefenamic acid 10.9% (51/470), tramadol 9.6% (15/157), tolp-
erisone 9.3% (5/54), trimipramine 8.0% (27/336), clomipramine
8.0% (4/50), and fluoxetine 7.6% (9/118).

Conclusion: Antidepressants play an important role in overdose-
induced seizures. Other medications, such as mefenamic acid, an
NSAID frequently used in Switzerland, are also a major cause. The
most prevalent pharmaceuticals causing seizures do not necessar-
ily have the highest seizure potential. This is shown for bupropion
which has a high seizure potential, but was only involved in 2% of
the cases with seizures, or for mefenamic acid which was the most

Clinical Toxicology vol. 52 no. 4 2014



prevalent medication causing seizures, but ranked only fifth in the
list of seizure potential.

9. Fatal salicylate levels can be lower than expected

Thomas G Martin

Utah Poison Control Center, University of Utah, Seattle,
Washington, USA

Introduction: Acetyl salicylate (ASA) poisoning is a common
mode of self-harm in Western societies. Because hemodialysis
is not recommended by many for the level alone until the ASA
level exceeds 100 mg/dL, many may feel that serious ASA toxicity
would not expected until the level is close to 100 mg/dL.
Objective: The purpose of this study was to describe the frequency
distribution of ASA levels in fatal ASA poisonings.

Methods: Fatal poisonings reported to the American Association
of Poison Control Center’s (AAPCC) National Poison System
Database (NPDS) from 2006 through 2011 were analyzed.
Results: In the 187 overall cases, the mean age* SD was 47.6 =
17.9 years; female sex 46%, male 54%; acute 130 (70%), acute
on chronic 19 (10%), chronic 11 (6%), and unknown exposure
27 (14%); and relative contribution to fatality (RCF) I (undoubt-
edly responsible) 112, II (probably) 26 and III (contributory) 14
cases and 164 (88%) were intentional suicides. Overall, peak
ASA levels ranged from 7 to 800 with mean/median of 92.9/91.3
mg/dL. In acute exposures the mean ASA was 100.5, acute on
chronic 84.5 and chronic 46.5 mg/dL. In acute and acute on
chronic exposures combined, the mean ASA level was 98.5 and
lower 25% quartile was 78.5 mg/dL. In the undoubtedly and
probably responsible categories combined, the mean ASA * SD
was 100 = 69, median 96, and lower 25% quartile 77 mg/dL.
Patients aged 50-79 years accounted for 33% of all poisoning
deaths in NPDS for the latter 5 years with age available, but 41%
of ASA fatalities.

Conclusion: ASA fatalities are usually the result of an intentional
suicide act, and not limited to patients with very high ASA levels.
Up to 25% may have a peak ASA level =77-78.5 mg/dL. Acute
and acute on chronic fatal exposures have higher ASA levels than
chronic exposures. ASA fatalities’ age distribution is shifted toward
an older age than all poisoning fatalities combined.

10. Visual damage after acute methanol poisoning:
Prospective study in 50 patients

Sergey Zakharov!, Tomas Navratil?, Pavel Diblik?, Pavel Urban',
Knut Erik Hovda?, Daniela Pelclova!

"Toxicological Information Center at General University
Hospital, Charles University, Prague, Czech Republic;
2Department of Biophysical Chemistry, J. Heyrovsky Institute

of Physical Chemistry, Prague, Czech Republic; *Department

of Ophthalmology, General University Hospital, Prague, Czech
Republic; *Norwegian Center for NBC Medicine, Oslo University
Hospital, Ullevaal, Norway

Objective: To study long-term visual sequelae (VS) 4-8 months
after acute methanol poisonings and the correlations with labora-
tory data, clinical symptoms, and treatment options.

Copyright © Informa Healthcare USA, Inc. 2014
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Methods: Data were obtained from a prospective study in 50
patients with confirmed poisoning. Examination included stan-
dard ophthalmic tests, optical coherence tomography with retinal
nerve fiber layer estimation (RNFL), visual evoked potentials
(VEP), nuclear magnetic resonance imaging (NMRI). Admis-
sion protocols and discharge reports were collected during the
outbreak in the Czech Republic in 2012. The variables were com-
pared by unpaired Student’s t-test. The exploratory factor analysis
on Spearman and Pearson correlations between VS and variables
studied was used.

Results: 41 males and 9 females, median age 48 (23-73) were
examined. Median serum methanol on admission was 939 mg/L
(85-7307), formate 578 mg/L (0-1400), pH 7.25 (6.69-7.46). VS
were diagnosed based on both pathological retinal nerve fiber layer
(RNFL) and visual evoked potentials (VEP) (latency P1 > 117 ms;
amplitude <3 mcV). VS were found in 40% of patients, includ-
ing 8% with blindness. VS involved pathological complications:
contrast sensitivity, color vision, perimetry, and fundoscopy (all
p<<0.01). Only 55% of these patients had VS diagnosed at dis-
charge in 2012. Patients with impaired RNFL had pathological
VEP as well (p=0.011). Sixty-eight per cent of patients with VS
had central nervous system sequelae (p<<0.001), mainly sym-
metrical putamen necrosis. Patients with VS differed in methanol
and formate level, pH, HCO;’, anion gap, base deficit on admission
(all p<0.01); no differences were found regarding age, gender,
ethanol, pCO,, glucose, lactate. Visual disturbances and coma on
admission were more prevalent in patients with VS (p=10.012
and 0.003, respectively). No correlation was found with the type
of antidote (p=0.073), folate treatment (p =0.838), or mode of
hemodialysis (p = 0.672). However, ethanol administration for first
aid before diagnosis confirmation (p =0.0097) negatively corre-
lated with VS.

Conclusion: The number of VS was significantly underestimated
in discharge reports. The damage occurred both in retinal nerve
fibers and n.opticus. Damage of basal ganglia was present in 2/3
patients with VS. Neither folate substitution nor specific antidote
(fomepizole) brought better outcome. Timely administration of
ethanol in patients with suspicion of poisoning may prevent devel-
opment of VS.

11. Intoxicated intensive care unit patients:
Long-term mortality?

Raya Brandenburg!, Sylvia Brinkman®3, Nicolet de Keizer??,

Jan Meulenbelt!*3, Dylan W de Lange'3*

IDepartment of Intensive Care and Emergency Medicine,
University Medical Center Utrecht, The Netherlands;
2Department of Medical Informatics, Academic Medical
Centre Amsterdam, The Netherlands; 3National Intensive Care
Evaluation (NICE) Foundation, Academic Medical Centre
Amsterdam, The Netherlands; *National Poisons Information
Center (NPIC), University Medical Center Utrecht, The
Netherlands; 3Institute for Risk Assessment Sciences (IRAS),
University of Utrecht, The Netherlands

Objective: The aim of this study was to use APACHE IV intoxica-
tion subgroups to assess and compare (case-mix adjusted) in-hos-
pital and long-term mortality of intensive care unit (ICU) patients
admitted with acute intoxication.
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Methods: We linked a cohort of ICU admissions from a national
ICU-registry (NICE, containing 85% of all Dutch ICUs) to records
from an insurance-claims database. The cohort consisted of 7331
admissions between 1 January 2008 and 1 October 2011. Kaplan—
Meier curves were used to compare the unadjusted mortality of the
total intoxicated population and for specific intoxication subgroups
based on the APACHE IV reasons for admission: (a) alcohol,
(b) analgesics (aspirin, acetaminophen), (c) antidepressants (e.g.,
cyclic antidepressants, lithium), (d) street drugs (opiates, cocaine,
amphetamine), (e) sedatives (hypnotics, antipsychotic, benzodiaz-
epines), (f) poisoning due to carbon monoxide, arsenic or cyanide,
(g) other toxins and (h) combinations of these diagnoses, maximum
two. The diagnosis was based on clinical suspicion. The case-mix
adjusted mortality was assessed by the odds ratio (OR) adjusted for
age, gender, severity of illness, intubation status, recurrent intoxi-
cation, and several co-morbidities.

Results: The ICU mortality was 1.2%, the in-hospital mortality
was 2.1%. The mortality at 1, 3, 6, 12, and 24 months after ICU
admission was 2.8,4.1,5.2, 6.5, and 9.3%, respectively. Street drugs
had the highest mortality 2 years after ICU admission (12.3%); a
combination of different intoxications had the lowest mortality 2
years after ICU admission (6.3%). The adjusted observed mortality
(ORadj) showed that intoxications with street drugs and “other tox-
ins” have a significant higher mortality one month after ICU admis-
sion, ORadj =1.63 and ORadj = 1.73, respectively. Intoxications
with alcohol or antidepressants have a significant lower mortality
one month after ICU admission (ORadj = 0.50 and ORadj = 0.46,
respectively). The differences between these intoxications were
not found in the adjusted mortality 3 months or more after ICU
admission.

Conclusion: For intoxicated ICU patients, the difference between
the in-hospital mortality and the mortality after 2 years is substan-
tial (1.2% and 9.3% respectively). In the first 3 months after ICU
admission there is a difference in mortality between some sub-
groups, however, this was not found after 3 months.

12. S100B protein predictive value for
neuropsychological sequelae in carbon monoxide
poisoning

Miran Brvar

Poison Control Centre, University Medical Centre,
Ljubljana, Slovenia

Objective: Carbon monoxide (CO) is the leading cause of
poisoning-related deaths and 40% of survivors have delayed neu-
ropsychological sequelae (DNS). DNS are more common in older
and unconscious CO-poisoned patients and those having longer
exposures to CO. Neurological scores and brain imaging might be
useful predictors of DNS, but objectively a biochemical marker
could be of great practical value. Serum S100B protein has already
been shown to be a useful biochemical marker of brain injury. The
aim was to evaluate the S100B protein as a prognostic parameter
for late neuropsychological sequelae in CO poisoning.

Methods: In this prospective study we evaluated the clinical
picture (consciousness level) and laboratory tests (carboxyhemo-
globin, troponin I, creatine kinase, lactate, pH, and S100B levels)
in CO-poisoned patients admitted to the emergency department
in 2005-2010. The patients were treated with normobaric and

hyperbaric oxygen if they had GCS < 15 or any other neurological
deficits. At least 3 years later the patients were asked to fill out a
questionnaire regarding headache, memory impairment, concen-
tration problems, mood swings, and insomnia after CO poisoning.
The Mann—Whitney test and logistic regression were used. A p
value of <0.05 was considered significant.

Results: 59 CO-poisoned patients were included. Only 20 returned
completed questionnaires that were analyzed. On admission 40%
of these patients had GCS < 15 and their mean carboxyhemoglobin
level was 17%. They were treated with normobaric oxygen and
35% of them received hyperbaric oxygen too. No patient had any
neurological deficit on discharge. The patients reported concentra-
tion problems (50%), memory impairment (45%), headache (40%),
mood swings (35%), and insomnia (30%) developing a few days
to weeks after discharge and lasting from several months up to 3
years. Serum S100B levels (1g/L) on admission were significantly
higher in patients who reported concentration problems (0.16 =*
0.09), memory impairment (0.17 = 0.09), headaches (0.17 = 0.09),
mood swings (0.18 * 0.10) and insomnia (0.17 = 0.11) compared
to patients without sequelae (0.11 = 0.10) (p=0.01). Conscious-
ness level on admission and other tested laboratory results did not
correlate with all the evaluated DNS.

Conclusion: Serum S100B protein on admission is increased in
patients developing concentration problems, memory impairment,
headache, mood swings, and insomnia after acute CO poisoning.

13. Treatment of mustard gas poisoning: Results and
long term consequences

John Jenner

Biomedical Sciences Department, Dstl, Porton Down,
Salisbury, UK

Background: The chemicals usually referred to as vesicants
because of their ability to cause blistering of the skin are exempli-
fied by bis-(2-chloroethyl)-sulfide or sulfur mustard (SM), com-
monly referred to as mustard gas. SM was first used in warfare on
12 July 1917 at Ypres and was estimated to produce a staggering
125,000 casualties on British forces alone before WWI ended in
November 1918." SM use since then includes Italy in Abyssinia in
1935-1940, Japan against China in 1937-1945 and most recently
by Iran against Iraq in 1983-1988.2 All the reports of SM clini-
cal manifestations are very similar and well documented. If left
untreated, SM injuries are very slow to heal taking, in some cases,
many months and requiring a high level of nursing care.

Discussion: Sulfur mustard produces injuries to the skin, respi-
ratory tract, gastrointestinal tract, and the eyes that have been
likened to thermal burns or corrosive chemical damage, but there
are some important differences in the pathology that have relevance
to treatment strategies. Injuries are slower to develop than thermal
burns, making maintenance of fluid balance less urgent. Unlike
thermal burns where the inflammatory response is to the physi-
cal destruction of the tissues, SM produces an inflammation which
precedes the tissue degradation, producing erythema, edema, and
blistering of the skin.? Injury to the respiratory tract results in a
dry, rasping cough and aphonia and airway epithelium becomes
necrotic and sloughs off, destroying the mucocillary escalator and
producing an increase in pneumonias. In the lower airways and
the alveoli, damage to the epithelium and endothelium produces
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a generalized pneumonitis and can lead to lung oedema. Later,
pseudomembranes can be formed in the airways that can slough
off and obstruct lower airways. The eyes respond in a similar way
to the skin with a conjunctivitis possibly leading to blepharospasm
and temporary blindness. Ulceration may result in bulbar perfora-
tion and possible permanent loss of sight.

The mechanism by which SM initiates tissue damage is not
known. It is a bifunctional alkylating agent that produces cross
linked DNA lesions that are difficult for the cell to repair and alky-
lates many proteins any one of which could lead to the massive
inflammatory response observed. Lack of a defined mechanism of
action has prevented the development of specific therapies so the
treatment of SM injury is symptomatic and supportive. Skin injury
is treated by excision of necrotic tissue on all but superficial wounds
combined with appropriate post-surgical care. The best dressings
are non-stick hydrogel/hydrofiber and there is some evidence that
silver donating dressings produce better healing and there is some
evidence that adjunct therapies such as ReCell that seeds the skin
with autologous keratinocytes or the cosmaceutical nutrient mixture
Aminoplex improve healing.* There is also evidence from experi-
mental studies that early treatment with a combination of steroi-
dal and non-steroidal anti-inflammatories may reduce the overall
injury to the skin.’ Treatment of eye injury is again symptomatic to
relieve the irritation and pain associated with these injuries. Petro-
leum jelly on the margins of the eyelids will help prevent adhesions
and in extreme cases homatropine eye drops may be beneficial, but
the use of local anesthetics should be avoided. Injury to the respira-
tory tract is more difficult to treat requiring artificial ventilation in
an intensive care environment in more severe cases. The removal
of pseudo membranes by bronchoscopy and moist inhalation can
be highly beneficial. Long term effects of SM can be debilitating.
The skin may show hyper- or hypo-pigmentation and some scar-
ring with recurrent blister formation on burn sites. Respiratory tract
injury can produce a paroxysmal cough leading to sleep deprivation
causing psychological problems. Commonly observed features of
respiratory tract damage are dysphonia, chronic sinusitis, lower
position larynx, limitation of vocal cords, mucosal inflammation
of larynx, tracheobronchial stenosis, chronic obstructive respira-
tory disease, bronchiectasis, and fibrosis. Some of these symptoms
may be relieved by N-acetylcysteine treatment, but the mechanism
for this therapeutic effect remains to be established. Most patients
with eye damage recover full sight but some severe cases may
experience recurrent ulceration. A delayed corneal keratosis and
persistent ulceration has been reported some years after the initial
exposure.

The most serious long term effect of SM is cancer. As a bifunc-
tional alkylating agent SM is a genotoxic carcinogen. There is much
animal data to support this classification and epidemiological stud-
ies in workers from gas factories in WWII confirm the conclusion.
SM is classified as a human carcinogen by the IARC.
Conclusion: Treatment of SM injury is supportive and symptom-
atic and severe cases require intensive care support and prolonged
nursing care to achieve recovery. Recurrence of symptoms for
many years after exposure are possible, the most serious of which
include ulceration and keratosis of the eyes, obstructive pulmonary
disease, lung fibrosis, and cancer. Drug therapies show promise but
are not widely accepted or used. Future research using new meth-
ods (e.g., proteomics and genomics) may lead to an elucidation of
the primary mechanism of SM cellular injury that might lead to
more effective therapies.

Copyright © Informa Healthcare USA, Inc. 2014
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14. The art of poisoning: A history of toxicology
through art and literature

Naren Gunja

NSW Poisons Information Centre, Sydney Children’s Hospital
Network, Westmead, Australia

Background: Poisons and poisoning have always captivated the
imagination of not only scientists, but also historians, artists, and
storytellers. Art depicting poisoning comes in the form of paint-
ings, detective novels, opera, and classic re-telling of history. Life
imitates art when poisons are used in assassinations from espionage
and political drama all the way down to the Lucrezia Borgias of
domesticity. Poisoned artists also add to the melodrama of toxicol-
ogy in the social consciousness.

Objective: To illustrate the history of toxicology through the vari-
ous media in art and literature.

Methods: A comprehensive search of Google Scholar, LitMed,
Embase, and art English-language databases was conducted to
identify works of literature and art depicting poisoning. The
bibliographies of historical texts were further reviewed for other
relevant works

Results: Toxicology is predominantly represented in fictional
literature, paintings, the opera, and film. Poisoning in history has
remained the domain of female protagonists as their “weapon
of choice”. From Cleopatra’s time to the Medici family’s strong
knowledge of toxicology to modern day fiction from Agatha
Christie, poisoning is portrayed as an expedient tool of espionage,
revenge and assassination plots. The majority of ancient poisons
were derived from natural toxins, particularly herbs, flowering
plants and seeds. Venomous animals, especially snakes, were both
feared and venerated in art and literature from eastern and west-
ern cultures. These are typically depicted in Indian and Chinese
art forms, such as classical dance and sculpture. The toxicology
of the last millennium has progressed to the use of heavy metals,
anti-cholinergics and purified toxins. Modern poisons in film and
literature, such as cyanide, ricin and nerve agents, have evolved
from natural sources into synthesized concoctions that rapidly “kill
off” their victims.

Conclusion: Throughout history, humans have recorded the use of
poisons in art and literature. The knowledge of alchemy, potions
and chemicals has been portrayed as a dark force with practitioners
feared for their “gift”. The practice of clinical toxicology has much
to learn from these history lessons.
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15. Uridine triacetate: Antidote for 5-fluorouracil
overexposure

Michael Bamat, Robert Tremmel, Joan Helton, Reid von Borstel

Wellstat Therapeutics LLC, Gaithersburg, MD, USA

Background: 5-fluorouracil (5-FU) is broadly used to treat solid
tumors. It is typically administered by intravenous infusion, at or
near its maximum tolerated dose, over several days. Life-threatening
or lethal 5-FU toxicity occurs due to errors in programming infu-
sion pumps, infusion reservoir errors and dosage miscalculations.
Patients with dihydropyrimidine dehydrogenase (DPD) deficiency
(up to 3% of the population) leading to impaired 5-FU elimination
also experience serious or lethal toxicity. In addition, some patients
display unusual, severe, early-onset toxicities to 5-FU such as
encephalopathy or cardiotoxicity, including cardiac arrest. Uridine
triacetate is an orally bioavailable prodrug of uridine, the direct
biochemical antagonist of 5-FU. Uridine triacetate has been used
successfully to treat patients in emergency 5-FU overdose situa-
tions, patients with known or suspected overexposure due to DPD
deficiency, and patients with 5-FU induced, sudden onset neuro-
toxicity and cardiotoxicity. More than 125 patients at excess risk
of 5-FU toxicity due to overdose, accidental Xeloda (capecitabine)
ingestion, possible DPD deficiency, or who displayed rapid onset
of severe toxicities have been treated with uridine triacetate using a
common treatment regimen and protocol.

Methods: Uridine triacetate was provided under emergency
Investigational New Drug (IND) provisions or an expanded access
protocol when requested by qualified clinical sites following 5-FU
overexposures (most due to infusion pump errors) or early onset of
severe toxicities. Patients received uridine triacetate (10 g every 6 h
for 20 doses) as soon as possible after recognition of the overdose
or possible clearance defect. Clinical outcomes, including safety,
survival, and resumption of chemotherapy, were monitored.
Results: To date 125 patients overexposed to 5-FU have been treated
with uridine triacetate. One hundred and twenty-two of these 125
patients recovered fully. Reductions in or absence of anticipated
gastrointestinal, red hematologic, and other toxicities associated
with 5-FU poisoning were observed, as well as rapid reversal of
SFU-induced encephalopathy and myocardial dysfunction. Mild or
no adverse events were attributed to uridine triacetate.
Conclusion: Uridine triacetate appears to be a safe and effec-
tive life-saving antidote for 5-FU overexposure in emergency
situations.

16. Pyridoxine is still useful in isoniazid poisoning?

Monia Aloise, Valeria M Petrolini, Emanuela Cortini,
Davide Lonati, Marta Mazzoleni, Giulia Scaravaggi,
Sarah Vecchio, Andrea Giampreti, Carlo A Locatelli

Poison Control Centre and National Toxicology Information
Centre, IRCCS Maugeri Foundation and University of Pavia,
Pavia, Italy

Objective: Acute isoniazid intoxication may require antidotal
treatment with pyridoxine. In a survey aimed at evaluating anti-
dote availability in the Italian National Health Service, pyridoxine
was present in 30% of the emergency departments (ED). However,
availability of intravenous pyridoxine formulation was interrupted

in 2013 in Italy, and this aspect could complicate the hospitals’
antidote supply. A retrospective analysis (2007-2012) of cases
referred to Pavia-PCC was performed in order to evaluate the need
for antidotal treatment in isoniazid poisoning.

Methods: All cases were assessed for: age, medical history,
ingested dose, co-ingestants, accidental or intentional intoxication,
clinical manifestations, treatment, availability of pyridoxine, and
outcome.

Results: Twenty-seven patients (1-39 years; 33% =35 years) were
included: group 1 — accidental poisoning 6/27 patients (1-36 years;
dose ingested 8-20 mg/kg) and group 2 — intentional poisoning,
21 patients (78%; 12-39 years; dose ranging from 4 to 300 mg/
kg, mean dose 74.25 £ 72.85 mg/kg). Co-ingestants (clarithromy-
cin, paracetamol, fluoxetine, methadone, hyoscine, sobrerol) were
reported in 7 cases of group 2. Major toxicity (seizures) manifested
in 1/6 patients of group 1 and in 10/21 patients of group 2; seizures
appeared within 2 h of ingestion in both groups. In total 20 patients
(20/27; 74%) received antidotal treatment (in 9 cases as preventive
treatment, before seizures appeared): pyridoxine was administered
in 2 of group 1 in a dose of 3—7 g, and in 18 cases (86%) of group 2,
in a dose of 1.2-15 g. Three patients of group 1 (3, 16 and 21-year-
old) presented symptoms (vomiting and seizures) despite ingestion
of a non-toxic dose (4-12 mg/kg).

Conclusion: Seizures frequently and rapidly complicate isoniazid
poisoning, and for this reason treatment with pyridoxine should be
started empirically even in an asymptomatic patient. In our expe-
rience some patients had symptoms in spite of a non-toxic dose
ingested (history-based). Pyridoxine is an inexpensive and safe
antidote that should be promptly available in adequate amounts in
every ED.

17. Modified-release paracetamol (Panadol Osteo®)
poisoning: Is the Australasian management
guideline being followed?

Andis Graudins

Toxicology and Addiction Medicine Service, Monash Health and
Southern Clinical School, Melbourne, Victoria, Australia

Background: The guideline for modified-release paracetamol
(paracetamol-MR) poisoning in Australia recommends at least
two serum paracetamol concentrations (serum[paracetamol]) 4
h apart to exclude toxicity and nomogram line-crossers. N-ace-
tylcysteine (NAC) should be commenced with reported ingested
doses >200 mg/kg or 10 g, whichever is less, and stopped if two
serum|[paracetamol] are under the nomogram line.!

Objective: Describe a cohort of paracetamol-MR patients present-
ing to an urban hospital network and adherence to management
recommendations.

Method: Paracetamol-MR cases identified from 921 patients pre-
senting with paracetamol poisoning between October 2009 and
September 2013. Data collected included demographics, paraceta-
mol dose, serum concentration, N-acetylcysteine (NAC) treatment,
alanine aminotransferase (ALT) and international normalized ratio
(INR) results.

Results: There were 44 paracetamol-MR overdoses identified
(68% temale, median age 27 years) representing 4.7% of parac-
etamol poisoning cases. Deliberate self-poisoning in 42/44 (95%).
NAC administered in 68% (n=30). Median paracetamol-MR
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dose-ingested 19,975 mg for NAC-treated vs. 7980 mg for non-
treated (p <0.0001). Median toxic initial serum[paracetamol] was
1145 pmol/L at 5.75 h post-ingestion. In 77% of NAC-treated
patients initial paracetamol concentration was above the nomo-
gram line. In 13% (n=4) NAC-treated patients, initial serum
[paracetamol] was non-toxic (median 502 pwmol/L at 5 h) and
subsequently crossed the nomogram line. One missed nomogram
line-crossing patient had an initial non-toxic 4 h paracetamol
(675 umol/L) that was toxic (536 pumol/L) at 8 h post-ingestion.
In 14 non-treated patients, initial median serum[paracetamol] was
497 umol/L at 4 h. A second serum[paracetamol] was not mea-
sured in n = 8. Five of these reported ingesting more than 10 g and
NAC was not initiated. Two patients had paracetamol-MR docu-
mented at triage but not noted by the treating doctor. There were
no re-presentations with hepatotoxicity in non-treated patients.
Conclusion. In most cases, initial serum[paracetamol] indicated
NAC treatment. However, there was a small number of nomogram
line-crossers on second paracetamol measurement. Initial median
serum[paracetamol] in treated line-crossers and non-toxic inges-
tions was similar, suggesting there may have been missed cases
where serum[paracetamol] was not repeated. Observation of the
guideline would have resulted in serial paracetamol estimation in
all patients and based on ingested dose, at least five more patients
treated with NAC ingested dose history.
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18. Effects of initial acetylcysteine infusion rates on
adverse reactions in paracetamol overdose:
A cohort study
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3Emergency Medicine Research Group, Royal Infirmary of
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Science, Edinburgh, UK

Objective: To determine whether rates of adverse reactions (ADRs)
to acetylcysteine (NAC) are affected by prolonging the initial 150
mg/kg NAC infusion from 15 min to 1 h.

Methods: In September 2012 the UK Commission on Human
Medicines (CHM) issued advice on the management of parac-
etamol poisoning, mandating the use of the “100 mg/L” line on
all patients with paracetamol overdose, and of a 1 h, rather than
15 min NAC infusion. We used prospectively collected data for
12 months before (3 September 2011-2 September 2012) and
after this (4 September 2012-3 September 2013) to examine the
ADR rates to NAC, basing these on use and timing of “rescue
medication” for emesis (antiemetics) or anaphylactoid symptoms
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(antihistamines and/or bronchodilators) or both. Patients in a con-
current clinical trial! were excluded from this analysis.

Results: No difference was noted in the overall incidence of adverse
drug reactions to NAC overall before and after the CHM change
[before 87/323 (26.9%) vs. after 145/514 (28.2%); absolute increase:
1.3%, 95% CI1-4.9-7.5, p = 0.682]. There was also no change in the
incidence of anaphylactoid reactions (AR) [before 29/321 (9.0%),
after 55/514 (10.7%); absolute increase: 1.7%, 95% CI -2.4-5.8,
p = 0.426]: or vomiting [pre 73 (22.9%), after 107 (20.8%) absolute
decrease 2.1%, 95% CI 0.61-1.20, p = 0.367]. Admission paraceta-
mol concentration < 100 mg/L had no effect on vomiting (OR 0.67,
CI 0.43-1.05, p=10.084), but anaphylactoid reactions were 5-fold
less likely with admission paracetamol > 100 mg/L (OR 0.19, 95%
CI 0.10-0.37, p<0.001). Adverse reactions occurred later with a
1-hour (median 83.2 min, IQR 50-95) than a 15-minute infusion
(47.5 min, IQR 20-50) (Wilcoxon rank-sum, p<<0.001).
Conclusion: Extending the time of the initial acetylcysteine infu-
sion from 15 min to 1 h has no benefit on ADR profile, but results in
later symptoms. As more patients with low paracetamol concentra-
tions are now treated anaphylactoid reactions are likely to become a
greater problem. We conclude that changing initial NAC infusions
in current protocols from 15 min to 1 h offers no patient benefit.
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19. Use of artificial adaptive system software for
real-time Poison Center outbreak localization

Alvin C Bronstein!, Weldon A Lodwick?, Massimo P Buscema’
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Objective: Near real-time poison center data warehouses (PCDW)
can provide outbreak situational awareness. Topological Weighted
Centroid (TWC) is a mathematical model that is an intelligent,
artificial adaptive system (AAS). This method utilizes the concepts
of free energy and entropy — independent of call volume to identify
the source and predict outbreak spread patterns from individual
event geo-locations. We retrospectively applied TWC to analyze
two separate outbreaks.

Methods: AAS software (Semeion Research Institute, Rome, IT)
was used to analyze a 2001 Brazilian Dengue Fever outbreak from
54 municipalities in the State of Sao Paulo. Over a 5-month period,
10,676 cases were reported in seven 4-week data blocks. In the
2003 Colorado, US West Nile Virus (WNYV) outbreak, 3688 dead
bird locations from 22 July—4 September were analyzed to deter-
mine the outbreak’s source. Only latitude and longitude were used
for all TWC computations.

Results: Brazilian Dengue Fever source location: between Sao José
do Rio Preto and Mirasol in the state of Sdo Paulo. Disease spread:
given only the data from the first (of 7) 4-week time periods, disease
spread in the next time period was predicted and then from just the
data given in the second time period, the movement of the disease was
predicted for the next time period until the sixth time period predicted
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the seventh time period. Findings were consistent with public health.
Colorado WNYV source location: from the total data set of dead birds,
we focused only on those from the most severely affected area, yield-
ing a data set of 96. The WNV source was shown to be located near
Longmont, Colorado, US, consistent with public health findings.
Conclusion: Retrospective application of AAS software to geo-
source data was correlated with traditional public health methods.
AAS analysis can run in near real-time to augment public health
investigations. Not only are infectious disease outbreaks amenable
to AAS analysis but also other poison center calls such as drug expo-
sures. Being a real-time system, an AAS could alert public health to
an outbreak’s source and evolving situational awareness pattern. We
look toward continued exploration testing of these systems.

20. Using Twitter to measure underage alcohol usage

Michael Chary, Nick Genes, Alex F Manini
Icahn School of Medicine at Mount Sinai, New York, NY, USA

Objectives: Underage alcohol use is a predictor of future risky
behavior and mental and physical problems. National survey
assessment of the extent of underage drinking is time-consuming,
expensive, and prone to error, especially for illegal behaviors of
minors who may not be forthcoming. We sought to investigate
whether analysis of Twitter, a microblogging social network,
would provide accurate estimation of the geographic distribution
of underage drinking in the US.

Methods: We analyzed 4 months of data from Twitter’s stream-
ing Application Programming Interface for tweets that mentioned
words related to alcohol consumption. We excluded tweets that only
contained links to websites. All text was converted to lowercase,
non-ASCII characters were ignored, stopwords were removed, and
all words were converted to their dictionary form. A naive Bayes
classifier (NBC), derived previously,' rated each tweet as “yes”,
“no”, or “maybe”, regarding likelihood of talking about alcohol
usage. We then quantified alcohol usage in terms of two measure-
ments we previously developed': the Location Quotient (LQ) and
the Risk Quotient (RQ). The LQ is ratio of “yes” tweets in a target
query region to the fraction of “yes” tweets for a null query. The RQ
is the number of users in a region whose fraction of “yes” tweets is
greater than the 95th percentile for the nation. We compared geo-
graphic distributions of LQ/RQ with the gold standard, defined as
the 2010 Substance Abuse & Mental Health Services Administra-
tion (SAMHSA) survey data for minors (aged 12—-17) who con-
sumed = 1 alcoholic beverage/week across the continental US.
Results: To train our NBC, we used a curated data set of 5000 tweets.
The inter-rater reliability for the curated data set was excellent
(kappa =0.87). LQ for underage alcohol tweets had excellent corre-
lation (R>=0.94, p<<0.01) with SAMHSA data. RQ identified areas
of low-moderate risk, without significant state-by-state variation.
Conclusion. We successfully queried Twitter to accurately esti-
mate the prevalence of underage alcohol usage with extremely
high correlation to the US national survey gold standard. These
data suggest that social media may be useful in supplementing
epidemiological data in-between national surveys.
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21. Monitoring of domperidone and
dextromethorphan intoxications reported to
the Poisons Information Center following
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Background: In the Netherlands the legal sales status of domperi-
done and dextromethorphan was changed from over-the-counter
(OTC) “Pharmacy and Drugstore Only” to OTC “Pharmacy Only”.
This became effective in June 2009 for domperidone and in Decem-
ber 2010 for dextromethorphan. The motives for the change were dif-
ferent. For domperidone, an antiemetic, intervention of a pharmacist
was considered to be essential to reduce life threatening interactions
with other drugs that can cause cardiac dysrhythmias. Dextrometho-
rphan, an antitussive, was mainly restricted because of its increasing
abuse for psychotropic effects, often resulting in serious toxicity. Pre-
vious monitoring results of the National Poisons Information Center
(NPIC) contributed to this status change. The effects of the change in
legal sales status on the number of intoxications with domperidone
and dextromethorphan reported to the NPIC were investigated.
Methods: The database of the NPIC was searched retrospectively
for intoxications with domperidone and dextromethorphan before
and after the status change for the period 2005-2012.

Results: The annual number of domperidone intoxications varied
from 40 to 61 in the years 2005-2009. Since its new legal sales
status took effect in June 2009, the number of intoxications did
not decrease, with 65 in 2010, 53 in 2011 and 62 in 2012. For
dextromethorphan a different picture was seen. From 2005 to 2007
the annual number of intoxications increased from 13 to 39, and
stabilized until 2009. In 2010 there was a further increase to 70,
especially in 13—17-year-olds (13 in 2009, 35 in 2010). After the
new legal sales status was effective in December 2010, the number
of intoxications sharply declined to 25 in 2011 and 20 in 2012. For
the 13—17-year-olds the decrease was even more prominent, with 6
in 2011 and 1 in 2012.

Conclusion: The same change in legal sales status had a very dif-
ferent effect on the number of reported intoxications with dom-
peridone and dextromethorphan. For domperidone no effect on
the number of intoxications was observed. For dextromethorphan,
however, the number of intoxications declined after the status
change. Legal status change seems an effective measure to restrict
abuse of dextromethorphan.

22. Acute poisoning in psychiatric patients
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Objective: There is a lack of prospective studies of poisonings
comparing the pattern of poisonings between patients with and
without a history of previous psychiatric illness. The aim of this
study was to evaluate the frequency, intention and pattern of toxic
agents in acutely poisoned patients with and without a previous
history of mental disease.

Methods: A 1-year prospective, observational study of all acute
poisonings in Yekaterinburg, Russia (population: 1,343,900, of
whom 1,145,000 were = 16 years). Patients = 16 years of age who
were in contact with any part of the health care system (ambulance
service, hospitals, or the Forensic Institute) were included. The
present material included only hospitalized patients.

Results: There were 1868 admissions to hospitals during the study.
A psychiatric history was known in 1286 cases (69%), of whom
204 patients (16%) had a history of outpatient (59) or inpatient
(145) psychiatric treatment. Females dominated among the psy-
chiatric patients (57%, p =0.02), but not among the rest (49%).
A suicidal intention was recorded in 68% of the patients with a
psychiatric history, compared to 47% among the rest. Repetitive
suicidal attempts were found in 50% of the psychiatric patients
and in 16% of the non-psychiatric patients. Neuroleptics and cyclic
antidepressants were the most common toxic agents used for sui-
cidal attempt by psychiatric patients (p <0.001), whereas cardiac
medication, paracetamol, and drotaverine dominated among the
rest. Psychiatric patients showed a significantly higher level of
suicidal intention according to the Beck scale in comparison with
non-psychiatric patients (15 (8-19) and 6 (2-13), p <0.0001).
Conclusion: There is a significant quantity of poisoned patients
with mental disease. Intention and pattern of toxic agents involved
in exposures are quite different from those in other patients.

23. Epidemiology and mortality of hospitalized
acute poisonings in Yekaterinburg and Oslo:
A comparison of two cities

Konstantin M Brusin', Cathrine Lund?, Yulia E Krayeva!,
Knut Erik Hovda?

'Department of Toxicology, Ural State Medical Academy,
Yekaterinburg, Russia; *Department of Acute Medicine,
Oslo University Hospital, Oslo, Norway; 3National
Center for NBC Medicine, Oslo University Hospital,
Oslo, Norway

Objectives: Comparing poisoning epidemiology may be challeng-
ing due to differences in study design. We compare prospective
data collected with the same study design covering two cities.
Methods: All acute poisonings in adults (= 16 years) presenting to
a hospital in Oslo from April 2008 to April 2009 or in Yekaterinburg
from March 2009 to March 2010 were included consecutively. A
standardized form was completed by the treating physician cover-
ing the study aims.

Results: The incidence of hospitalized acute poisonings was 1.4
and 2.0 per 1000 in Yekaterinburg and Oslo, respectively. The most
common toxic agents were ethanol (14% vs. 18% in Oslo) and
benzodiazepines (9% vs. 15% in Oslo). In Oslo, a large proportion
of poisonings were due to paracetamol or illicit drugs, whereas poi-
soning with cardiovascular drugs, neuroleptics, and antiepileptics
were common in Yekaterinburg. The proportion presenting with a
possible or definite suicidal intention was similar (47% vs. 46% in
Oslo). The proportion with accidental drug overdoses was lower
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(11% vs. 37% in Oslo), while the proportion of other accidents was
higher in Yekaterinburg (42% vs. 16% in Oslo). Interestingly, 1.1%
of the poisonings in Yekaterinburg were classified as crimes. The
inhospital mortality was 3.4% and 0.8% in Yekaterinburg and Oslo,
respectively, while the proportion developing permanent sequelae
was 0.7% and 0.5%.

Conclusion: The lower incidence of hospitalized acute poison-
ings and the higher mortality may indicate a higher threshold for
hospitalization in Yekaterinburg. Furthermore, the proportion of
accidental poisonings was higher in Yekaterinburg.

24. Impact of changes in UK management advice
for paracetamol overdose on the numbers of
adult patients admitted and treated in
Newcastle upon Tyne?

Muhammad EMO Elamin!, Lucy C Peart?, Simon L Hill'2,
Simon HL Thomas!*

'Newcastle upon Tyne Hospitals NHS Foundation Trust,
Newcastle upon Tyne, UK; *National Poisons Information
Service (Newcastle Unit), Newcastle upon Tyne, UK

Objective: On 3 September 2012, the UK Medicines and Health-
care products Regulatory Agency (MHRA) recommended changes
to paracetamol overdose management.! These included treating all
patients with staggered overdose or doubt about ingestion time and
lowering the treatment line to 100 mg/L at 4 h. This study was
performed to quantify the impact of this change on paracetamol
overdose management in Newcastle upon Tyne, UK.

Method: Retrospective review of all adult patients attending the
emergency department between 2 September 2011 and 6 Sep-
tember 2013. The medical records of those with codes consistent
with possible overdose were screened for paracetamol ingestion.
Data was triangulated with plasma paracetamol concentrations,
discharge summaries and the inpatient toxicology database to
ensure that all patients were identified and duplicates excluded.
Results: Comparing the year before and after guidance change, the
total number of patients presenting with paracetamol overdose and
proportion admitted were not significantly different (Table 1). The
proportion of patients treated with acetylcysteine increased from
29.6% (n=119) to 42.2% (n=181) after the change (OR 1.74,
95% CI 1.30-2.31; p=0.0002).

Table 1. Impact of changes in UK management advice for paraceta-
mol overdose on the numbers of adult patients admitted and treated in
Newcastle upon Tyne.

Paracetamol overdose Before After % Change
Patients discharged from ED 162 164 +1.2
Admitted for observation/ treatment 240 265 +10.4
Total attendances to RVI* 402 429 +6.7
Treated with acetylcysteine 119 181 +52.1

*Royal Victoria Infirmary, Newcastle upon Tyne.

Conclusion: Consistent with another published study,? guidance
changes have increased use of acetylcysteine substantially.
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25. Etiology of severe acute fatal poisoning in
southern Romania between 2004-2012

Alexandru I Ulmeanu, Dora A Boghitoiu, G Viorela Nitescu,
Coriolan E Ulmeanu
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Children “Grigore Alexandrescu”, Bucharest, Romania

Objective: To study the etiology and other characteristics of severe
acute fatal poisoning in patients admitted to a pediatric poisoning
department.

Methods: A retrospective study of severe fatal poisonings admit-
ted to our department between 2004 and 2012 was performed.
The following criteria were taken into consideration: age, type of
poisoning, etiology.

Results: From a total of 69 deaths, the most common cause was car-
bon monoxide poisoning (23 cases). Other etiologies were noted:
multidrug poisoning (9 cases), organophosphorus poisoning (9
cases), substance of abuse poisoning (8 cases), caustic poisoning
(5 cases), hydrocarbon poisoning (3 cases), mushroom poisoning
(3 cases), nitrite poisoning (2 cases), and one case each of intoxi-
cation with polyethylene glycol, methyl alcohol, Dentocalmin,
aluminum phosphate, carbamazepine, and anesthetics. Regarding
age, the majority of multidrug intoxications occurred in the age
group 12-18 years and were severe voluntary intoxications. Sub-
stances most frequently involved were nonsteroidal anti-inflam-
matory drugs and various types of painkillers, oral antidiabetics,
tricyclic antidepressants, benzodiazepines, and barbiturates. Acute
intoxications with cholinesterase inhibitors have had two major
etiologies: carbofuran and diazinon, and were mostly accidental
poisonings. Among the substance of abuse poisonings, heroin was
most commonly involved, followed by methadone, morphine and
codeine. Among the caustic substances, caustic soda was the main
cause of death, and for hydrocarbons, accidental diesel poisonings
were the majority. The leading cause of death for patients under 12
years was acute carbon monoxide poisoning, followed by poison-
ing with cholinesterase inhibitors and caustics for the same age
groups. For those older than 12 years we observed a predominance
of multidrug acute poisoning deaths and substance abuse. Acute
carbon monoxide poisoning was in third place.

Conclusion: Acute accidental carbon monoxide poisoning had the
highest frequency in the etiology of poisoning deaths in the period
2004-2012, being the first cause of death due to poisoning at home.
In our country, deaths due to heroin and methadone poisoning have
become a reality.

26. Acute renal damage: Cause of death in acute
severe poisoning in children
Alexandru I Ulmeanu, Dora Boghitoiu, Coriolan E Ulmeanu

Pediatric Poisoning Centre, Emergency Clinical Hospital for
Children, Bucharest, Romania

Objective: To analyse the etiology and histological features
of acute renal failure as the final stage of evolution in acute
severe poisoning in patients admitted to a pediatric poisoning
department.

Methods: A retrospective study of severe poisonings admitted to
our department in a 9-year period (2004-2012) was performed.
The following criteria were taken into consideration: presence of
acute renal failure, etiology, histological findings.

Results: During this period 69 cases of deaths caused by acute poi-
soning were noted, of which, 20 patients (28%) had clinical and labo-
ratory signs of acute renal failure.! In the etiology of toxic acute renal
failure we identified the following: drug combinations 5 cases (25%),
organophosphorus 4 cases; substances of abuse 3 cases; household
substances 2 cases; Dentocalmin (local anesthetic containing lido-
caine, formalin and menthol) 2 cases, mushrooms 2 cases, aluminum
phosphate 1 case, methyl alcohol 1 case. Multidrug poisoning that
evolved with acute renal failure involved the following combinations:
nonsteroidal anti-inflammatory drugs and metamizol; colchicine and
metamizol; oral antidiabetic (metformin) and metamizol; aminofena-
zone, caffeine and nifedipine; nonsteroidal anti-inflammatory drugs
and carbamazepine. In all 20 cases, histologic confirmation of acute
renal failure was made. The most commonly encountered aspect
was acute tubular necrosis (10 cases), followed by tubulonephrosis
(3 cases), interstitial nephritis (1 case), hidroprotidic dystrophy (1
case). The remaining 5 cases had nonspecific aspects of renal stasis.
Most toxic substances analyzed in our study acted by direct toxicity,
causing damage to the proximal tubule. In analyzing the etiology
according to histology, we noted the association between multidrug
and cholinesterase inhibitor poisoning and the appearance of acute
tubular necrosis. Tubulonephrosis was identified in caustic poison-
ing and those that have evolved with cardiogenic or hemodynamic
shock, as with Dentocalmin and carbamazepine.

Conclusion: Acute renal failure occurs immediately or in the evo-
lution of acute, severe poisoning; the most frequent cause being
the association of two or more drugs. Acute renal failure in acute
severe poisoning is most commonly associated with acute tubular
necrosis. Interstitial nephritis is rare in the pediatric population.
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Objective: There has been a close relationship between Russia
and Germany for many centuries. After the fall of the Iron Curtain
in the year 1989 many immigrants of German origin came from
Russia to Western Europe. The immigrants often bring their medi-
cines and sometimes use them in overdose. Hence there emerged
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a new entity of intoxications with sometimes unfamiliar medi-
cines. This can be a challenging situation for doctors and poisons
centers. The objective of this analysis is to give an overview of
the problem, identify the medicines involved, and describe the
difficulties in identifying the substances.

Methods: Retrospective analysis of all cases of intoxications with
Russian medicines in two poisons centers over a 15-year period
concerning demographic data, the medicines, and the severity
of the intoxications according to the poisoning severity score
(PSS).

Results: From 1996 to 2010 the two poisons centers were consulted
225 times with regard to intoxications caused by medicines from
Russia (GIZ-Nord: 189 cases, Zurich: 36 cases). PSS: 2 fatalities,
7 severe, 26 moderate intoxications; rest (n = 190) minor, asymp-
tomatic or not documented. Two of the seven severe cases were due
to drotaverine, a gastrointestinal spasmolytic agent with a putative
anticholinergic effect. One fatal intoxication due to extreme hyper-
thermia was caused by dinitrophenol, a slimming medicine, licensed
neither in Germany nor Switzerland. The mean age was 4 years for
intoxicated children (n = 50) and 27.5 years for adults (n = 175).
Conclusion: Intoxications with medicines from Russia seem to
be a relevant problem in Germany and Switzerland. There are a
number of moderate, severe, and even fatal intoxications due to
the involvement of sometimes not licensed substances with an
unfavorable toxicological profile. Some basic knowledge of the
Russian language, or at least the Cyrillic alphabet, can be helpful
for the identification of the substances. In Russian, sometimes a
Western H becomes a Russian G (Hamburg becomes Gamburg and
Hannover Gannover). This knowledge was helpful in one difficult
case when the poisons center was consulted for a geroin intoxica-
tion. This turned out be a heroin intoxication.

28. Evaluation of the completeness of epidemiological
surveillance systems for poisoning by the
capture-recapture system in Rabat and region,
Morocco, 2012

Asmae Khattabi', Nasser Meskaoui!, Hanane Chaoui?,
Rachida Soulaymani-Bencheikh?

INational School of Public Health, Rabat, Morocco;
2Poison Control and Pharmacovigilance Centre, Rabat, Morocco

Objective: The main object of our study was to evaluate the com-
pleteness of the toxicovigilance system for epidemiological sur-
veillance and its impact on public health as well as its ability to
support decisions to define, develop and implement public policy
intervention (control, prevention and care).

Methods: We used the capture-recapture method to estimate the
number of missing cases and to adjust for undercounting to esti-
mate accurately the number of poisoned people in Rabat and region
in 2012.! We based this on the number derived from two regulatory
systems, passive and exhaustive, of epidemiological surveillance:
Poison Control and Pharmacovigilance Centre (PCPC) reporting
form by mail and phone and emergency department records of
provincial hospitals.

Results: Cases of poisoning by PCPC reporting forms and emer-
gency department records in 2012 rose to 1058 and 836, respec-
tively. One hundred and fifty-eight cases were found by both
systems. After validating the conditions for the application of
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the capture-recapture method (in particular, having verified that
the results from PCPC and emergency department were probably
independent),? its utilization allowed us to evaluate the incidence
of poisoning in Rabat and region in 2012 at 5598 cases. The cal-
culated completeness values for PCPC and emergency department
were 19% and 15%, respectively; 66% of cases were missed by
both systems. This rate of completeness did not allow the PCPC
to estimate the public health impact of poisoning. However, it
allowed it to generate alerts, to support decisions to define, develop
and implement public policy intervention.

Conclusion: These results show that it is difficult to evaluate the
epidemiological importance of poisoning from the results of pas-
sive and exhaustive surveillance alone. The PCPC must establish
a new surveillance system specific to each toxic substance. More-
over, it must advocate strengthening the regional dimension of
poisoning surveillance in hospital networks and enhancing the role
of public health services in the coordination of these networks. In
addition, better education of health professionals on the importance
of epidemiological surveillance would permit an improvement in
the completeness of the results.
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Objective: Paracetamol is one of the most frequently used drugs in
intentional overdoses in developed countries but paracetamol over-
doses are rare in developing countries. We aimed to investigate the
epidemiology and outcome of paracetamol overdoses occurring in
Morocco.

Methods: Data for this study were extracted from the medical
records of the Moroccan Poison Control Centre (CAPM). The
center collects reports concerning poisoning cases from different
regions of the country. A retrospective review of all reports received
from 2006 to 2011, concerning acute paracetamol poisoning is
described. The data included circumstances of poisoning, sex, age
distribution, symptomatology, the outcome, the use of antidote and
poisoning according to the year.

Results: Over 6 years, 319 inquiries involving acute paracetamol
exposures were received at CAPM (3.2% of all drug poison-
ing cases received in this period). The female/male ratio was 1.5
and the largest age group was <20 years (70.7%). The mean age
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was 14.9 = 4.2 years. 39.9% of the cases were suicide attempts,
of which 81.8% were women, p < 0.001 (58.6% of cases were
adults >20 years). Accidental exposures occurred mainly in boys
(44.1%). Forty-two cases were medication errors. In 31.0% of the
patients, the features were symptomatic (digestive symptoms in
66.7%) and considered to involve a hepatotoxic dose in 94 cases.
7.2% of patients required treatment with acetylcysteine. Only one
patient died from acute hepatic failure.

Conclusion: Paracetamol poisoning is frequent despite the under-
reporting of poisoning cases to the CAPM. Young women are
the most affected in a suicidal context while boys are the most
affected in accidental circumstances. The unavailability of plasma
levels of paracetamol in different parts of Morocco except for
the region of Rabat and of Fes (where toxicology laboratories
are available) and the lack of a paracetamol poisoning treat-
ment guideline minimize the use of N-acetylcysteine, which is
available in Moroccan hospitals.

30. Morbidity and mortality associated with
exposures to over-the-counter combination
acetaminophen products in the United States

Edward P Krenzelok, Becki Bucher Bartelson, Jody L Green

Rocky Mountain Poison & Drug Center, Denver Health, Denver,
CO, USA

Objective: Acetaminophen (paracetamol) is responsible for more
exposures, as reported to poison centers, than any other substance.
The literature is replete with publications that profile the demo-
graphics and outcome of those exposures. However, similar data
are not as available for nonprescription products that contain acet-
aminophen in combination with other ingredients (e.g., antihista-
mines, cough suppressants). The purpose of this investigation is
to characterize ingestions of nonprescription combination products
that contain acetaminophen (paracetamol).

Methods: The American Association of Poison Control Centers
National Poison Data System was queried over the period of 2000—
2012 to identify all human exposures to acetaminophen-containing
combination nonprescription products. The following demograph-
ics and exposure characteristics were analyzed: age, gender, expo-
sure reason, site of care and medical outcome. Descriptive statistics
were used to describe the data.

Results: A total of 643,197 human exposures that contained at
least one acetaminophen-combination product were reported to
American poison centers. Females accounted for 59.9% of the
exposures. The mean age was 18.2 (SD * 16.3) years and children
= 5 years of age were involved in 33.5% of the exposures; whereas,
adults = 60 years of age accounted for 2.0% of exposures. The most
common reasons for exposure were: unintentional-general 34.0%,
intentional-suspected suicide 32.1%, and intentional-therapeutic
error 17.9%. The majority (47.7%) of the exposures were managed
on site (e.g., non-health care venue-typically a residence), 18.0%
were treated and released and 22.6% were admitted. Major mor-
bidity outcomes occurred in 1.4% and there were 569 (0.1%) fatal
outcomes. The number of reported exposures increased from 2000
(40,648) to 2008 (57,236) and declined steadily to 2012 (37,539).
Exposure to a single substance was reported in 96.2%.
Conclusion: Acetaminophen-containing combination products are
responsible for a significant number of exposures as reported to

American poison centers. Young children account for a large num-
ber of the exposures. Morbidity and mortality is quite low.

31. Intentional substance exposures in young
persons: Inquiries to the New Zealand Poisons
Information Centre from 2008-2012

Richard Mason

New Zealand Poisons Information Centre, Dunedin School of
Medicine, Dunedin, New Zealand

Objective: To determine the epidemiology of intentional exposures
in young persons reported to the New Zealand Poisons Information
Centre.

Methods: Telephone inquiries involving intentional exposures
occurring from 2008 to 2012 inclusive were reviewed. Patient
demographics, product names and classifications, and treatment
advice were collated and analysed.

Results: There were 107,090 poisoning cases, including 4804
self-poisonings where patient ages were recorded: 133 cases
(2.8%) occurred in the 13-year-old group, 405 (8.4%) in the
15-year-old group, and 101 (2.1%) in the 24-year-old group. The
14-16-year-old group accounted for 1071 (22%) cases. At all
ages (13-24 years) self-poisonings were more frequent in females
(F/M =1.50-2.89), and most marked in the 14-16-year-old group
(F/M =2.58-2.89), especially in cases involving pharmaceuticals
(F/M = 3.76). Pharmaceuticals were most commonly involved (in
74.5 £ 5.1% of cases) at all ages. Analgesics (28.4% of cases)
and anti-inflammatories (17.2%) were involved more commonly
in the younger 14-16-year-old group than in the older 22-24-
year-old group (18.7% and 10.4% of cases, respectively), whereas
antidepressants (18.9%), antipsychotics (10.4%), and hypnoseda-
tives (5.8%) were more common in the older than in the younger
group (9.9%, 4.6%, and 2.6% of cases, respectively). Paracetamol
(younger group 36.5%, older group 23.6% of cases), ibuprofen
(16.3%, 10.6%), and codeine (8.4%, 7.6%) were common in both
groups, whereas citalopram (older group 9.6%, younger group
4.6% of cases), quetiapine (6.9%, 3.4%), and zopiclone (6.3%,
2.4%) were more common in the older group. The proportion of
cases requiring active medical investigation, treatment, or psychi-
atric assessment was similar for all ages (86.7 = 3.3%) and cor-
related with the corresponding number of cases.

Conclusion: Paracetamol, ibuprofen and codeine analgesics
were commonly reported in self-poisoning by young people in
the 13-24-year-old age range. Prescription medicines citalopram,
quetiapine, and zopiclone were involved more frequently in older
than younger groups. The study suggests that easily accessible
over-the-counter (OTC) analgesics and commonly prescribed anti-
depressants, antipsychotics and hypnosedatives are a ready means
of attempted self-harm in young people in New Zealand.

32. Acute fatalities reported to the National Poisons
Information Centre of Ireland from 2000 to
2012: A prospective observational study

Nicola Cassidy, Patricia B Casey, Edel Duggan

National Poisons Information Centre, Beaumont Hospital,
Dublin, Ireland
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Objective: To describe the characteristics of acute poisoning fatali-
ties reported to the National Poisons Information Centre (NPIC) of
Ireland.

Methods: A prospective observational study was carried out from
1 January 2000 to 31 December 2012 inclusive using standardized
data collected on consecutive cases reported to the NPIC. Poten-
tially serious poisoning cases were routinely followed up by tele-
phone to determine patient outcome; namely, recovery, sequelae
or fatal. Data on patient age, gender, poisoning agent(s), signs and
symptoms reported, cause of death where known, and the time of
death (days) from when the NPIC was first contacted regarding the
cases were collated.

Results: Over the 13-year study period, the NPIC was consulted
about 151 suspected poisoning cases that subsequently had a fatal
outcome. There were 146 fatalities in adults patients (aged > 14
years old) and 5 pediatric fatalities. The male—female ratio was
1.4:1. The mean age for adult females was 49 years and 45 years
for adult males. The principal agents implicated in fatal cases
were pharmaceuticals (n=75, 49.67%), agrochemicals (n= 36,
23.84%), drugs of abuse (n = 20, 13.25%), industrial agents (n =9,
5.96%), unknown agents (n=7, 4.63%), household products
(n=3, 1.99%) and 1 cosmetic agent (0.66%). Paraquat poisoning
was implicated in 21.19% (n = 32) of fatalities. The predominant
pharmaceuticals involved were paracetamol (n = 13), venlafaxine
(n=10), propoxyphene/paracetamol (n=9), verapamil (n=75),
and zopiclone (n=15). Cocaine was the main drug of abuse and
was implicated in 13 fatalities. The leading signs and symptoms
reported for fatal cases were cardiac arrest (n=157, 37.75%),
acidosis (n =136, 23.84%), hypotension (n =36, 23.84%), coma
(n =30, 19.87%), and renal failure (n =27, 17.88%). The leading
causes of deaths were cardiac arrest (n =151, 33.77%), brain death
(n =25, 16.56%), multi-organ failure (n =24, 15.89%), unknown
cause (n =24, 15.89%) and respiratory failure (n =9, 5.96%). The
majority of patients died on the same day that the NPIC was con-
tacted (n =44, 29.14%), 23.18% (n=35) died the following day
and 29.14% (n = 44) died within 1 week.

Conclusion: Fatalities for poisoning cases reported to the NPIC
were uncommon and were associated primarily with ingestion of
pharmaceutical agents. Cardiac toxicity was the predominant clini-
cal feature and the leading cause of death.

33. Enquiries to the National Poisons Information
Centre, Dublin concerning new generation
anticoagulant agents

Elaine Donohoe, Patricia Casey, Edel Duggan

National Poisons Information Centre, Beaumont Hospital,
Dublin, Ireland

Objectives: New generation anticoagulant agents are increasingly
being prescribed as an alternative to warfarin. Dabigatran (direct
thrombin inhibitor) and rivaroxaban (Factor Xa inhibitor) were
licensed in Ireland in 2008 with apixaban (Factor Xa inhibitor)
being approved in 2011. The aim of this study was to character-
ize the epidemiology profile of enquiries about the new generation
anticoagulant agents, dabigatran, rivaroxaban, and apixaban, to the
National Poisons Information Centre (NPIC) of Ireland.

Methods: A retrospective review of telephone enquiries to
the NPIC from 1 January 2008 to the 30 September 2013 was
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conducted. Enquiries relating to dabigatran and rivaroxaban, and
apixaban were extracted from the NPIC database. Data on patient
demographics, enquiry source, dose, symptoms, circumstances,
and treatment recommended were collated.

Results: During the study period, there were 21 calls concerning
18 patients. Cases involved dabigatran (14 patients) and rivaroxa-
ban (4 patients); there were no enquiries about apixaban. Cases
involving dabigatran doubled over a 12-month period with 9 cases
in 2013 compared to 4 cases in 2012. Seventeen enquiries involved
adults = 18 years (mean age 65; range 42—86 years) and there was
one pediatric case (2 years old). Ten enquiries originated from gen-
eral practitioner (GP)/GP Co-Ops, 5 from hospitals, 5 from com-
munity pharmacies and one from a member of public. Most cases
involved therapeutic error (15 cases, 83%) and 40% of these cases
occurred in patients under the age of 65. There were two inten-
tional overdoses (11%) and one accidental ingestion (6%). In two
cases, other drugs were co-ingested (one intentional overdose; one
therapeutic error). Sixty-one per cent of patients were asymptom-
atic at the time of the call, two patients had neurological features
and two patients had gastrointestinal features. Medical assessment
was recommended in 72% of cases and 61% of patients required
treatment in accident and emergency (A&E).

Conclusion: There was a dramatic increase in calls concerning
dabigatran in 2013. This probably reflects the increased use of
dabigatran as an alternative to warfarin. Most cases involved thera-
peutic errors and a significant percentage of these cases involved
the under 65-year age group. This study highlights the need for
healthcare professionals to provide clear instructions when pre-
scribing new generation anticoagulation medication.

34. Analysis of the database of patients admitted
with acute intoxications with substances of
abuse in a large, university toxicology unit

Oana Avram, Radu A Macovei, Ilenuta Danescu

Toxicology ICU, Clinical Emergency Hospital, Bucharest,
Romania

Objective: With thousands of patients dying from substance of
abuse intoxication every day, the topic of overdose is a timely one.
The aim of our study was to investigate the main demographic data,
substances used and clinical outcomes of the patients presenting
with substance of abuse acute intoxications in a large, university
hospital.

Methods: This is a retrospective study of the database including
all patients admitted to the toxicology unit with acute substance of
abuse poisoning during 3 years (January 2010-December 2012), at
the Emergency Hospital in Bucharest. We registered demographic
data, substances of abuse used (single or in combination), motiva-
tion (i.e., suicidal or accidental ingestion), the clinical severity of
poisoning using the Poison Severity Score and the main clinical
outcomes (death, incidence and type of complications, intensive
care unit and length of hospital stay).

Results: There were 3306 patients admitted with poisoning within
the study period, with a male to female ratio of 1:1.2 (1467/1839).
Of these, 688 cases of acute substance of abuse poisonings were
recorded, accounting for 20.81% of the total number of poison-
ings. 78.6% of patients belonged to urban areas, 39.94% were
unemployed and the patients were predominantly women (55.6%).
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Overall, suicidal attempt (55.6%) was the predominant motivation.
Male patients, aged 21-30 years, were predominant in the group
with involuntary alcohol and opiate overdoses (73.26%), while
women, aged 31-50 years, were predominant in the suicidal group
(61.7%). According to the Poison Severity Score, the majority of
these poisonings were minor (56.2%) and moderate (15.5%), while
24.8% were severe and the crude mortality rate was 2.3%. The most
frequently involved substances were ethyl alcohol 17.15%, opiates
11.77%, psychoactive drugs 15.4%, benzodiazepines 14.53%, bar-
biturates 9.45%. Drug combinations were recorded in 28.4% of
cases, while 6.11% were combinations of drugs and ethyl alcohol.
Conclusion: Our analysis shows the commonest profile of the
patient presenting with acute substance of abuse poisoning is a
female, aged between 31 and 50 years, who has ingested a combi-
nation of drugs with suicidal purpose. In the male group, the most
common profile was accidental overdose of alcohol plus opiates.

35. Evolution of fatal cases by chemicals in the
Spanish Toxic Surveillance System

Ana Ferrer-Dufol!, Santiago Nogue-Xarau?, Ana Serrano-Ferrer!,

Francisco Ruiz-Ruiz'

YWUnit of Clinical Toxicology, Clinical University Hospital,
Zaragoza, Spain; 2Unit of Clinical Toxicology, Hospital
Clinic de Barcelona, Spain

Objective: To follow the evolution of lethal cases by chemical prod-
ucts registered in the Spanish Toxic Surveillance System (STSS)
since 1999. This STSS gathers acute poisonings by chemicals
admitted to the emergency departments (ED) of Spanish hospitals.
Since 1999 8931 cases have been collected from 20 hospitals.
Methods: Data are submitted by members of the staff of the ED of
the hospitals involved in the program. The data file for each case
includes: sex, age, symptoms, treatment, outcome, product identi-
fication, exposure cause, location of exposure, and exposure route.
For the last 3 years an on-line form has been used for the collec-
tion of cases. Main chemical substances currently producing acute
poisoning are: toxic gases (systemic and irritants), liquid caustics,
solvents, pesticides, and detergents.

Results: There were 127 registered fatal cases, giving a mor-
tality rate of 1.47% which is higher than the mortality rates of
the total acute poisonings which is less than 0.5% in Spanish
hospitals. Average age of lethal cases was 62 years, well above
that found in overall chemical cases (39 years). Gender distribu-
tion of lethal cases was uneven: 63% males and 37% females,
in contrast to the general group where the cases were evenly
distributed. The type of poisoning was a suicide gesture in 87
cases (69%), domestic accidents in 28 cases (22%) and occupa-
tional accidents in 6 cases (5%). The mortality rate by chemical
family was: pesticides 5.0%, caustics 2.0%, solvents 1.9% and
toxic gases 0.8%. The mortality rates for the more dangerous
agents were: carbon monoxide (CO) 0.86%, methanol 14.88%,
hydrochloric acid (HCl) 20.22% and paraquat 44.20%. Only
three paraquat cases, with one lethal, have been registered since
the EU banning of this herbicide in 2007.

Conclusion: Poisoning by chemical agents shows a mortality rate
higher than that for all poisoning cases. Lethal cases are more
common in the older population and are mainly due to suicidal
gestures. The most dangerous agents are paraquat, HCI, methanol,

and CO. The EU regulation on paraquat has proved to be effective
in preventing these most dangerous poisonings.

36. Fatal poisonings in the Toxicology Clinic of
UMHATEM “N.I.Pirogov” for the period
2009-2011

Julia V Radenkova-Saeva, Rayna Stoyanova

Toxicology Clinic, UMHATEM “N.1I. Pirogov”, Sofia, Bulgaria

Objective: To study the hospital lethality from acute exogenous
intoxications in the Toxicology Clinic, Department for Adults, of
the Emergency University Hospital “N.I.Pirogov”, Sofia, Bulgaria
for the 3-year period 2009-2011.

Methods: The records of the Toxicology Clinic, Department
for Adults, Emergency University Hospital “N.I.Pirogov” were
reviewed retrospectively for all poisonings during a 3-year period,
from 1 January 2009 to 31 December 2011. Fatal cases were ana-
lyzed with regard to gender, age and type of poisoning. The main
reasons for the unfavorable outcome as well as the measures for
diminishing hospital lethality are analyzed.

Results: A total of 2928 patients with acute poisoning were hos-
pitalized in the Toxicology Clinic for the studied period, with fatal
outcome for 44 patients. Hospital lethality was 1.50% for the studied
period. In the separate years of the study it was respectively: 0.59%
in 2009, 2.79% in 2010, 1.27% in 2011. Mortality was higher in
men, 56.8% were males. Most deaths occur in the age group over 40
years, three quarters of patients with a fatal outcome (40-50 years
22.73%, followed by patients in the age group 60—70 years 18.18%
and above 80 years 15.91%). The most frequent agents causing
death were found to be toxic alcohols 34.09%, (methanol especially
25%), pharmaceutical agents 27.27%, corrosive substances 11.36%,
others (carbon monoxide, opiates, Amanita phalloides mushrooms)
27.27%. The most frequently detected medicinal products in fatal
poisonings were benzodiazepines, antidepressants, and antihyper-
tensives; very often these were combined with alcohol.
Conclusion: The analysis of the data and the structure of the poi-
sonings with fatal outcome revealed that for the studied period of
time hospital lethality is a stable indicator with very little variation
throughout the years. There was a clear relationship between a fatal
outcome and a delay between ingestion and medical support.

37. Intentional self-poisoning by alkaline corrosive
agents: A study for the period 2010-2012

Julia V Radenkova-Saeva!, Anelia Loukova!, Hristo Tzekov?

Toxicology Clinic, UMHATEM “N.I. Pirogov”, Sofia, Bulgaria;
2Third Clinic of Surgery, UMHATEM “N.I. Pirogov”, Sofia,
Bulgaria

Objective: To present the results of a 3-year clinico-epidemiologi-
cal study of features and severity of acute intentional self-poisoning
by alkaline corrosive agents in the Toxicology Clinic, Emergency
University Hospital “Pirogov”, Sofia, Bulgaria. Attention was paid
to the motivation of patients in carrying out the suicide attempt
with corrosive agents.

Methods: The study included 43 patients with acute corrosive
ingestion, hospitalized in the Toxicology Clinic for the period

Clinical Toxicology vol. 52 no. 4 2014



1 January 2010 to 31 December 2012. Patient’s motivation and
mental disorders were investigated based on various psychologi-
cal tests such as the Questionnaire for assessment of suicidal risk,
the Hamilton Rating Scale for Depression and the Mini Mental
State Examination (MMSE). The patients were followed-up with
regard to general condition, local damage, psychiatric state, co-
morbidity, and complications. Data were collected from clinical
observations and examination, laboratory tests, imaging, and
psychiatric tests.

Results: 43 patients between the ages of 22 and 82 with acute cor-
rosive ingestions were observed. Eleven were male (25.6%) and 32
female (74.4%). All ingestions were intentional. Alkaline agents
were used by all of the patients. The motivation in different age
groups was also studied. The severity of poisonings varied from
moderate to extremely severe. We observed a significant correla-
tion between severity of intoxication and patient’s motivation.
Psychiatric co-morbidity occurred in patients such as depressive
and schizoaffective disorder, as well as existential crises. Various
complications were seen in 82% of the cases: severe bleeding,
perforation, fistula or/and stricture formation. Two of the patients
have undergone surgical intervention (coloesophagoplastic) and
have recovered completely.

Conclusion: Acute corrosive ingestion of alkaline agents causes
severe pathology. The severity and complex character of the inju-
ries require good coordination between different specialists and
a multidisciplinary approach to any patient with acute corrosive
ingestion.

38. Patients presenting with acute poisoning to an
outpatient emergency clinic in Oslo: A 1-year
prospective observational study

Odd Martin Vallersnes'-?, Dag Jacobsen?®, @ivind Ekeberg?,
Mette Brekke!

' Department of General Practice, University of Oslo, Oslo,
Norway; *Oslo Emergency Outpatient Clinic, City of Oslo Health
Agency, Oslo, Norway; 3Department of Acute Medicine, Oslo
University Hospital Ullevaal, Oslo, Norway

Objective: In Oslo, the majority of patients with acute poisoning
present to and are treated in primary care, at an emergency outpa-
tient clinic with limited diagnostic and treatment resources.! We
describe the current poisoning panorama seen in this setting.
Methods: Observational study. Patients 12 years and older pre-
senting to Oslo Emergency Outpatient Clinic (Oslo Legevakt) with
acute poisoning were included prospectively from October 2011
through September 2012. Physicians and nurses registered data on
preset forms. Main outcome measures were toxic agents, age, sex,
intention behind the poisoning, referral, and time of presentation.
Results: There were 2923 episodes of acute poisoning in 2263
patients. Median age was 32 years, 1431 (63%) were males. The
most frequent main toxic agents were ethanol 1400 (48%), heroin
490 (17%), benzodiazepines 201 (7%), fire smoke 191 (7%), and
gamma-hydroxybutyrate (GHB) 115 (4%). In 902 (31%) poison-
ings there was more than one toxic agent, and the most common
co-agents were benzodiazepines 320 (11%), ethanol 284 (10%)
amphetamine 167 (6%), and cannabis/cannabinoids 113 (4%). In
493 episodes (17%), the patient was hospitalized, and in 60 episodes
(2%) admitted to a psychiatric ward. Most poisonings (2328, 80%)
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were accidental overdoses with substances of abuse, 276 (9%) were
considered suicide attempts, and the rest (312, 11%) were mere
accidents. The male proportion among poisonings with illegal
substances of abuse was 629/815 (77%), among ethanol poison-
ings 928/1400 (66%), among benzodiazepine poisonings 115/201
(57%), and among poisonings with pharmaceuticals (excluding
benzodiazepines and legal opioids) 40/168 (24%). However, among
the 452 ethanol poisonings in patients younger than 26 years, 222
(49%) were in females. Most of the young patients with ethanol
poisoning presented during weekends (297, 66%), and among the
weekend episodes 143 (48%) were in females.

Conclusion: The poisonings treated in primary care in Oslo are
mostly due to accidental overdoses with ethanol or other substances
of abuse. As in 2008, about one in five were hospitalized. There
appears to be a disconcerting weekend drinking pattern among
adolescents and young adults, with young females presenting as
often as young males with ethanol poisoning.

Reference
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39. Self-poisoning with drugs in Bamako, Mali

Hinde Hami!, Tidiane Diallo?, Ababacar Maiga?,
Abdelrhani Mokhtari!, Rachida Soulaymani-Bencheikh?,
Abdelmajid Soulaymani!

I Laboratory of Genetics and Biometry, Ibn Tofail University,
Kenitra, Morocco; *Faculty of Medicine, Pharmacy and
Odonto-Stomatology, University of Bamako, Bamako, Mali;
3Moroccan Poison Control Center, Rabat, Morocco

Objective: Acute poisoning is a major public health issue in Mali.
It constitutes a significant source of morbidity, mortality and health
care expenditure. The aim of this study is to describe the main
characteristics of drug self-poisoning as a pattern of acute poison-
ing in Bamako, Mali’s capital.

Methods: This is a descriptive retrospective analysis of cases of
intentional poisoning with drugs, reported between 2000 and 2010
in two University Hospitals (CHU) and six Health Reference Cen-
ters (HRC) in Bamako

Results: A total of 478 cases of self-poisoning with drugs were
recorded between 2000 and 2010, constituting 75.6% of all cases
of intentional poisoning reported in Bamako during this period. Of
these, 406 (84.9%) patients were females and 80.7% were unmar-
ried. Most victims were in their late teens or early twenties. Suicide
attempts and self-induced abortion were the most common forms of
self-poisoning (63% and 35% of cases, respectively). According to
recorded data, the number of suicide attempts was 24 times higher
than that for successful suicide. Women make 3.7 times more sui-
cide attempts than men. The most commonly used drugs for self-
poisoning were chloroquine (66.4%) and paracetamol (8.1%). On
admission to hospital, patients received forced diuresis (76.6%),
gastric lavage (64.7%), and induced emesis (20.2%). Among the
477 cases for whom the outcome was known, 21 (4.4%) of the
patients died. For other cases, the outcome was favorable with or
without sequelae.
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Conclusion. Drug self-poisoning remains a major public health
problem in Mali. The number of victims is probably underestimated
because of undiagnosed and unreported cases.

40. Acute poisonings in Iceland: A prospective
study of poisonings presenting to the emergency
department at Landspitali University Hospital

Gudborg A Gudjonsdottir!, Anna M Thordardottir?,
Jakob Kristinsson?

celand Poison Information Centre, Landspitali University Hospital,
Reykjavik, Iceland; *Emergency Department, Landspitali University
Hospital, Reykjavik, Iceland; 3Department of Pharmacology and
Toxicology, University of Iceland, Reykjavik, Iceland

Objective: The purpose of the study was to assess the incidence
and type of toxic exposures presenting to the emergency depart-
ment at Landspitali University Hospital in Iceland. A nationwide
prospective study carried out in Iceland during a 1-year period in
2001-2002 showed that 80% of all poisoning visits to medical
care facilities in Iceland presented to the emergency department at
Landspitali University hospital. A study of poisonings presenting to
the University Hospital emergency department is therefore a good
index of changes in pattern and incidence of poisonings in Iceland.
Methods: The study was prospective and included all visits due
to poisoning or alleged poisoning to the emergency department at
Landspitali University Hospital between 1 January, and 31 Decem-
ber, 2012. Hospital discharge records were reviewed and informa-
tion collected included age and gender of each patient, previous
poisoning history, time, location, causes and circumstances of the
toxic exposure, type and amount of poison, route of exposure,
clinical manifestations, treatment, outcome and length of stay in
the emergency department.

Results: A total of 977 toxic exposures were documented repre-
senting an incidence of 3.1 cases per 1000 inhabitants per year.
There were 554 females and 423 males; female to male ratio 1.31.
The age range was from 2 months to 96 years. More than half of
the patients were under 30 years of age. The majority of exposures
occurred in the patient’s home and ingestion was the most common
route of exposure. Sixty-six per cent of all the poisonings were
deliberate and 76% had drugs and/or alcohol as their main cause.
Exposures to chemicals other than drugs were usually unintentional
and 28% of them were occupational exposures.

Conclusion: Toxic exposures requiring emergency medical care are
common in Iceland. Females outnumbered males. Self-poisonings
by ingestion of prescription drugs and/or alcohol accounted for the
majority of cases. The age range was wide, but the incidence was
higher with young people.

41. Plasma pralidoxime concentrations: A paradigm
in antidotal efficacy of pralidoxime towards
paraoxon toxicity

Pascal Houze'!, Tania M Duarte!, Frédéric J Baud'-2,
Chantal Martin', Olivier Laprevote!

' Faculty of Pharmaceutical Sciences, Paris, France; *Medical
and Toxicological Intensive Care Unit, Lariboisiére Hospital,
Paris, France

Objectives: A previous experimental study suggested a threshold
of 4 mg/L for efficacy of pralidoxime (PRX) in cyclosarin toxicity.
We looked at the concentration-dependence of efficacy of PRX in
paraoxon (PO) toxicity in the rat.

Methods: Peristaltic iPrecio® pumps (Data Sciences, France) were
subcutaneously (sc) inserted in male Sprague Dawley rats. Five
groups (n =15) were studied: PO received only PO (0.215 mg/kg,
sc). PO+ PRX received PRX 30 min after PO to achieve steady-
state concentrations of 4, 12, and 16 mg/L. The control PRX group
received the highest dose resulting in concentration at steady state
(Css) 16 mg/L without PO. The positive control group received PO
only. Whole body plethysmography in awake rats was used and
whole blood cholinesterase (WBChE) activity was measured.
Results: PRX alone at the Css 16 mg/L did not result in any sig-
nificant clinical and respiratory effects. The PO dose resulted in
overt SLUDGE (Salivation, Lacrimation, Urination, Defecation,
Gastrointestinal distress and Emesis) toxicity from 30 to 240 min
post injection and respiratory effects already reported. Residual
WBChE activity was at 30%. Loading dose following by a con-
tinuous infusion resulted in steady state concentrations of PRX
from 105 to 240 min post PRX injection. The Css 4 mg/L reversed
neither clinical nor respiratory toxicity but resulted in significant
increase in WBChE activity. The Css 12 mg/L partially reversed
clinical signs, completely but transiently reversed respiratory tox-
icity. The Css 16 mg/L induced a complete and rapid reversal of
clinical signs and respiratory toxicity.

Conclusion: These results are in close agreement with our previous
results showing a significant, complete, albeit transient effect of a
single intramuscular dose of PR in PO poisoned rats. The antidotal
effects of PRX are strongly dependent on plasma concentrations in
PO-poisoned rats. Without any additional atropine, the Css 4 mg/L
significantly improved WBChE activity without clinical and respi-
ratory toxicity. In contrast the Css 16 mg/L. completely reversed
the clinical and respiratory toxicity induced by a dose of PO cor-
responding to 50% of the median lethal dose. Further studies are
needed to assess the concentration dependency of PRX at higher
toxic doses of PO and other organophosphates.

42. Paracetamol poisoning in Melbourne,
Australia: Are we maintaining the NAC
of treating paracetamol poisoning?

Andis Graudins

Clinical Toxicology and Addiction Medicine Service,
Monash Health and Southern Clinical School, Dandenong,
Victoria, Australia

Background: An Australasian paracetamol poisoning guideline
was released in 2008.! Specific recommendations include minimi-
zation of liver function tests (LFT) and international normalized
ratio (INR) ordering in early presenters, commencing N-acetyl-
cysteine (NAC) in late presenters before blood test results return
and administering intravenous NAC loading-dose over 1 h to
reduce histamine reactions.

Objective: Describe the epidemiology of paracetamol poisoning
in an urban health care network. Assess compliance with above-
mentioned aspects of the national guideline.

Method: Retrospective case series of paracetamol poisoning
presenting to four emergency departments from October 2009 to
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September 2013. Data included demographics, paracetamol for-
mulation, dose and serum concentrations, treatment and adverse
reactions to NAC, results and timing of LFTs and INRs.

Results: There were 921 presentations identified. Females 77%.
Mean age 25.9 years. NAC was administered in 390 cases and
370 (95%) were deliberate self-poisoning (DSP). Median reported
ingested dose was 18,000 mg (250 mg/kg) for NAC-treated vs.
7740 mg for non-treated DSP patients. Time to presentation for
NAC: 74% less than 8 h (early) and 26% more than 8 h (late) post-
ingestion. NAC administration was delayed while awaiting blood
results in 30/97 (31%) of late presenters. Median NAC duration
was 21 h (range 1-133 h). Adverse reactions to NAC: gastrointes-
tinal reactions in 39%, histamine reactions 9.2%. Initial median
paracetamol concentration was significantly lower with hista-
mine reactions (644 vs. 922 umol/L; p =0.0001). Peak ALT was
> 1000 IU/L in 17/370 (4.6%) patients, three of whom were early
presenters. There were no deaths or liver transplants. Of note, 89%
of NAC-treated early presenters had at least two ALTs, 94% two
INRs and 69% at least two paracetamol concentrations measured
in the first 24 h.

Conclusion: Overall outcome was favorable in this cohort even
though late presenters comprised 26% of cases and NAC adminis-
tration was delayed for blood results in one-third of this group. His-
tamine reactions were in the lower range reported in the literature.
To reduce the high frequency of repeated paracetamol, LFT and
INR estimation in early presenters with a low risk of hepatotoxicity
increased awareness of the guideline is required.
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43. A review of physical exam findings associated
with anticholinergic poisoning reversed with
physostigmine

Timothy J Wiegand!, Rachel Schult!

'Department of Emergency Medicine, University of Rochester
Medical Center, Rochester, New York, USA; *Department of
Pharmacy, University of Rochester Medical Center, Rochester,
New York, USA

Objective: Physostigmine is a cholinergic agent that can safely
and effectively reverse anticholinergic poisoning when used appro-
priately. Due to previous reports of complications, many clinicians
are hesitant to utilize this agent as an antidote; only administering
it when a “complete” anticholinergic toxidrome is present. This is
particularly problematic when dealing with anticholinergic medi-
cations with multiple receptor affinities that elicit different exam
findings than those associated with the standard anticholinergic
toxidrome.! Our objective was to describe physical exam (PE)
findings identified in a cohort of patients treated successfully with
physostigmine for the reversal of anticholinergic poisoning.
Methods: Retrospective chart review of all patients treated with
physostigmine by a toxicology consult service at a large academic
medical center 1 January 2011-31 October 2013. Data collection
included information on agents ingested as well as mental status
and PE findings in successful reversals.
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Results: 57 cases were given physostigmine during the reviewed
period; 46 cases had obvious anticholinergic reversal. Anti-
cholinergic medications ingested included diphenhydramine,
hydroxyzine, quetiapine, cyclobenzaprine, clozapine, trihexy-
phenidyl, benztropine, perphenazine, prochlorperazine, promet-
hazine, Donnatal (belladonna alkaloids and phenobarbital), and
olanzapine. Primary mental status findings were coma/somnolence
in 25/46 (54%) and agitation/delirium in 21/46 (46%). Hallucina-
tions or picking behavior was noted in 31/46 (67%). PE findings
included: 15/46 (33%) with mydriasis, 37/46 (80%) with tachy-
cardia, 5/46 (11%) with temperature over 38°C, 15/46 (33%) with
flushing, 37/46 (80%) with dry skin, 40/46 (87%) with dry mucous
membranes, 37/46 (80%) with decreased or absent bowel sounds,
and 31/46 (67%) had documented urinary retention.

Discussion: Although toxidromes can be useful in establishing
a differential in unknown poisonings, oft-cited PE findings are
not always present after exposure. All patients in our cohort had
some degree of mental status impairment. Other common findings
included tachycardia, dry skin, dry mucous membranes, and hypo-
active bowel sounds. Unreliable exam findings included pupil size,
temperature, and skin flushing.

Conclusion: Physostigmine administration should be based on
the entire clinical picture rather than the presence of all findings
associated with the anticholinergic toxidrome.
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44. Rivastigmine toxicity safely treated with
pralidoxime without atropine

Larissa K Laskowski'2, Cindy Wang?, Mary A Howland?3,
Robert S Hoffman!2, Lewis S Nelson!

'Department of Emergency Medicine, New York University School
of Medicine, New York, New York, USA; *New York City Poison
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St. John’s University, Queens, New York, USA

Objective: Rivastigmine is a carbamate cholinesterase inhibitor
formulated as a matrix patch and indicated for the treatment of
mild to moderate dementia associated with Alzheimer’s and Par-
kinson’s Disease. In the setting of overdose, signs and symptoms of
cholinergic toxicity are expected. We hypothesize that when indica-
tions for treatment with atropine are not met, pralidoxime (2-PAM)
alone may be safe and effective at treating nicotinic effects and
shortening hospital lengths of stay.

Case report: A 76-year-old man with Parkinson’s Disease (PD)
and hypertension applied 40 rivastigmine 13.3 mg/24 h patches
dermally at bedtime. Approximately 5 h later, the patient awoke
with severe tremulousness, blurred vision, salivation, lacrimation,
diffuse muscle aches and extremity weakness. His wife removed the
patches at home and called 911. In the emergency department, the
patient’s vital signs were: blood pressure 175/74 mmHg; heart rate
62/min; respiratory rate 16/min; oxygen saturation 100%; and tem-
perature of 36.7°C. On examination, he exhibited lacrimation and
salivation, significant resting tremor, and 2/5 strength in both upper
and lower extremities. He did not have bronchorrhea or decreased
respiratory effort. The patient’s skin was thoroughly cleansed,
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intravenous (I'V) hydration was started and he was admitted to the
hospital. Twelve hours from the onset of symptoms, the patient’s
profound extremity weakness did not improve. Pralidoxime 1 g
IV was slowly administered over 30 min, with an improvement
in motor strength testing from 2/5 to 3/5 in both upper and lower
extremities shortly after drug administration. His weakness and
tremulousness continued to resolve and he was transferred to a
skilled nursing facility on hospital day 6.

Conclusion: While the clinical effects of medicinal carbamate tox-
icity are often self-limited, prolonged nicotinic effects may occur
in significant overdose with a dermal reservoir. Animal and human
data provide support for the safety of 2-PAM with atropine in car-
bamate toxicity. Additionally, case reports, such as this one, suggest
that 2-PAM without atropine may be safe and effective in patients
with medicinal carbamate toxicity and only nicotinic symptoms.!
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45. A Belgian survey on the management of acute
paracetamol intoxications by emergency
physicians
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Objective: How uniform is the treatment policy for acute parac-
etamol poisoning in a country with a low incidence of paracetamol
poisoning.

Methods: A survey was sent by e-mail to 482 emergency physi-
cians in different types of hospitals. They were asked to answer
questions on a hypothetical adult patient presenting at the emer-
gency department (ED) 2 h after a paracetamol overdose. The
answers were given by multiple choice and/or free text. They were
specifically asked to react as they would do with a real patient
including getting information from external sources

Results: We received 97 answers (20%), a low number which could
be explained by the time of year (sent in July) and by dealing with
physicians with a lack of time. The responses were predominantly
from general hospitals (74), the remainder from university hospi-
tals. To the question regarding from which dose in mg/kg the intake
is considered as toxic the answers were 50 mg (5 answers), 75 mg
(14), 100 mg (24), 125 mg (4). Which total dose taken do you con-
sider toxic, received answers from 4 to 14 g, with predominance of
6 g (13 answers), 8 g (29), and 10 g (23). If a blood level is known,
from which level do you start N-acetylcysteine? The answers
were 50 mg/mL (9 answers), 75 mg/mL (3), 100 mg/mL (12), 150
mg/mL (28), 200 mg/mL (10), and 250 mg/mL (0). Risk factors
were considered by 73 of the 97 respondents. If the intake was
considered as possibly toxic what actions should be taken? They
could choose one or more of the following answers: gastric lavage,
charcoal, immediate administration of acetylcysteine, immediate
paracetamol level, paracetamol level 4 h after intake and contact
the Poison Centre. The most chosen combinations were: charcoal/
acetylcysteine/level 4 h (20 answers), charcoal/acetylcysteine/
immediate level/level 4 h (11), acetylcysteine/level 4 h (11), and

charcoal/level 4 h (9). The choice of only a level at 4 h was chosen
by three physicians. Gastric lavage (alone or in combination) was
chosen by 12 physicians.

Conclusion: There is no uniform approach in Belgian hospitals
for handling paracetamol intoxications. Some actions like gastric
lavage, charcoal more than 2 h after intake and a paracetamol level
2 h after intake are not in line with existing guidelines.

46. Hydroxocobalamin: An antidote for sodium azide
poisoning?

Kinga Bartecka-Mino!, Helmut Schiel!, Angelika Holzer!,
Tara Arif!, Gerald Raab?, Hermann Mascher?

'Poisons Information Center, Vienna, Austria; *Toxicological
Intensive Care Unit, Wilhelminenspital, Vienna, Austria;
3pharm-analyt Labor GmbH, Baden, Austria

Objectives: Sodium azide (NaN,, CAS 26628-22-8) is a highly
toxic inorganic compound. The mechanism of toxicity is not fully
understood, but an interference with oxidative phosphorylation
may be supposed. Poisonings with sodium azide are very rare and
accordingly admissions to hospitals are even more uncommon,
because most persons ingesting a significant amount of sodium
azide are found dead or in problematic conditions, due to the fast
onset of life-threatening symptoms. Despite the very high toxic-
ity of sodium azide, an algorithm for effective treatment of such
intoxications is lacking. Experimental tests and some case reports
suggest a therapeutic effect of antidotes for cyanide poison-
ing, although the effectiveness of amyl nitrite, sodium nitrite or
sodium thiosulphate could not be proved in severe intoxications
with sodium azide.

Case report: A 25-year-old female laboratory assistant ingested
a spoonful of sodium azide with suicidal intention. The patient
developed severe hypotension, coma, and lactic acidosis.
Despite treatment with catecholamines in an intensive care unit
her condition changed to a critical state. Therefore, considering
the data published about the possible effectiveness of antidotes
for cyanide poisoning, it was decided to administer hydroxoco-
balamin, which led to a rapid improvement of the circulatory
insufficiency. She could be discharged from hospital in a good
condition.

Conclusion: While the mode of action of hydroxocobalamin in
this case is not clear yet, an interaction with nitrogen oxide is
considered to be a possible mechanism. Cyanide poisoning could
be excluded by laboratory testing, but hydrazoic acid could be
detected. The improvement of the patient’s condition was quite
impressive, but no other case of poisoning with sodium azide
treated with hydroxocobalamin could be found in the literature.
Concerning the poor outcome using the other antidotes for cyanide
poisoning the usage of hydroxocobalamin in severe intoxications
with sodium azide should be taken into consideration.

47. Successful use of fomepizole during second
trimester of pregnancy

Sian CD Harbon, John P Thompson

National Poisons Information Service (NPIS Cardiff), Cardiff and
Vale University Health Board, Cardiff, UK
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Objective: To report a use of fomepizole during second trimester
of pregnancy.

Case report: A 26-year-old female, 16 weeks pregnant, presented
to the emergency department 5 h post-ingestion of 200 mL of
concentrated ethylene glycol. She presented with general mal-
aise and was found to have a metabolic acidosis (pH 7.31, bicar-
bonate 10 mmol/L, pO, 16.0 kPa, pCO, 2.7 kPa, base excess
—14.0 mmol/L). Admission blood results were not available to cal-
culate the osmolar and anion gaps; subsequent results at approxi-
mately 4 h post-ingestion showed a normal anion gap of 12.2. Her
plasma osmolarity, however, was 315 mOsm/kg, with a suggested
osmolar gap of 32 mOsm/L. An ethylene glycol concentration of
2500 mg/L was later confirmed. There have been no studies on the
safety of fomepizole in human pregnancy and therefore the risks
posed to the fetus are unknown. Fomepizole has been used in preg-
nancy without adverse effects.! The National Poisons Information
Service (NPIS) may advise treating pregnant patients with fomepi-
zole as opposed to ethanol which is contraindicated in pregnancy.
In this case, it was suggested that if the osmolar gap was found to
be raised, fomepizole should be administered, with consideration
given for the role of hemodialysis. Ethanol was not recommended
due to the known teratogenic effects. Follow-up of the patient
revealed that she was treated with an initial dose of 720 mg of
fomepizole and a further dose of 480 mg 12 h later. The patient
made a complete recovery and was discharged on day four. The
pregnancy continued uneventfully to full term, no abnormalities
or complications were noted. The baby required a brief stay in the
Special Care Baby Unit for an unassociated mild hypothermia.
Conclusion: Use of fomepizole to treat ethylene glycol poisoning
during the second trimester of pregnancy was not associated with
any adverse effects.
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48. Poisonings in Greenland: Remote-area challenges
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Objective: Treatment and monitoring of poisoned patients in
resource-limited areas might be challenging when treatment guide-
lines are targeted at high-tech societies. We report the status of
inquiries from Greenland to the Danish Poison Information Center
(DPIC). We further identify areas with technological challenges
in relation to current treatment guidelines, and discuss alternative
treatment decisions based on the available antidote supply and
facilities in the remote-areas of Greenland.

Methods: Inquiries from health personnel and citizens in Green-
land were collected from August 2006-November 2013. The inqui-
ries were divided into 18 main groups, and further evaluated in
sub-groups based on the possible need for specific antidote treat-
ment. The most severe sub-group subjects are presented here.
Results: DPIC received 434 inquiries regarding a total of 416
exposures. In the main group of alcohols (15%) the subgroup
toxic alcohols represented 2%. Paracetamol represented 16%,
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iron containing vitamins 12%, and digoxin 1% of all inquiries.
As for antidotal therapy, sparse laboratory facilities and unavail-
able xenobiotic concentration measurements formed the main
challenges. Antidote preparedness demanded selected antidotes
be readily available at all medical facilities. However, high costs
and short shelf-life challenged the purchase of some essential anti-
dotes. Severe poisonings with toxic alcohols, paracetamol, iron,
and digoxin represented potential demands for specific antidotes
and non-available advanced treatment modalities. Alternative
low-tech treatment and monitoring needed to be implemented in
potentially severe poisonings: toxic alcohols — unavailability of
specific antidote fomepizole and serum-ethanol. Alternative treat-
ment was intravenous ethanol, dosed by calculated maintenance
dose and monitoring for acidosis using urinary pH and respiratory
frequency; paracetamol — unavailable serum-paracetamol. Alterna-
tive treatment was antidote N-acetylcysteine dosed using standard
of care treatment guidelines; iron — unavailable serum-iron and
blood-gas analysis. Alternative treatment was antidote initiation
in symptomatic patients and timed sequential urine monitoring of
reddish-brown urine color complex formed by chelation of free
iron and deferoxamine until clinical improvement and no further
changes in urine color; digoxin — unavailable serum-digoxin and
specific antidote. Alternative treatment was multiple-dose activated
charcoal and electrocardiogram (ECG) guided dosing of atropine
and lidocaine.

Conclusion: A qualified treatment of severely poisoned patients in
remote/resource-limited areas is possible based on the combination
of a limited antidote selection and basic clinical monitoring.

49. Five years of antivenom delivery: Cooperation
between the National Serum Depot and the
Dutch Poisons Information Center

Marieke A Dijkman', Kees van der Zwan?, Jan Meulenbelt!-34,
Irma de Vries!

INational Poisons Information Center, University Medical
Center Utrecht, Utrecht, The Netherlands; *National Institute for
Public Health and the Environment, Bilthoven, The Netherlands;
3Department of Intensive Care Medicine, University Medical
Center Utrecht, Utrecht, The Netherlands; *Institute for Risk
Assessment Sciences, Utrecht University, Utrecht,

The Netherlands

Background: Since spring 2008, a National Serum Depot (at
RIVM) is operational in the Netherlands, guaranteeing rapid anti-
venom supply for the treatment of venomous bite and sting victims.
The National Poisons Information Center advises on the contents
of antivenom available in the Depot, and on the antivenom delivery
to physicians treating these medical emergencies.

Methods: A retrospective analysis from April 2008 to April 2013
of the Poisons Center database. Information requests concerning
exotic, venomous bites and stings and antivenom deliveries were
analysed.

Results: 26 incidents involving exotic, venomous snakes were reg-
istered. In 81% the snake belonged to the Viperidae and in 19% to
the Elapidae. All but one of the adult victims were males. Twenty-
five victims were bitten in the upper extremities and one was spit
in his eye. At least two patients were bitten 4 times at different
time points in this 5-year period. Antivenom stored at the National
Serum Depot was delivered in 12 cases, and in 8 cases antivenom
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was administered to the patient. Antivenom indication criteria were
the severity of the local effects and coagulation disorders. Fifteen
information requests were related to scorpion stings. Eleven inci-
dents took place in the Netherlands and included three children
(7-12 years) and two teenagers (16—17 years). The incidents
involved six terrarium scorpions and five stowaways, three of them
were found in suitcases after returning from a holiday and two
scorpions were encountered at the workplace. In six cases, iden-
tification of the, at first unidentified scorpion was possible, four
Centruroides spp, one Euscorpius italicus, and one Androctonus
spp- None of the incidents resulted in serious signs and symptoms
and no antivenom was delivered. The remaining four information
requests were related to sting incidents outside The Netherlands.
All these victims were adults. No serious bite incidents by
venomous spiders occurred.

Conclusion: A National Serum Depot with antivenoms to treat
venomous bites and stings by exotic animals, especially snakes, is
necessary in a Western European country. The cooperation with the
Poisons Information Center guarantees information on antivenom
availability and on the correct antivenom to be administered.

50. Hydroxocobalamin administration falsely lowers
carboxyhemoglobin determination

Rana Biary!->3, Lewis S Nelson!?3, Robert S Hoffman'-23,
Daniel Lugassy!%?

INew York University School of Medicine, New York, NY, USA;
2Bellevue Hospital Center, New York, NY, USA; 3New York City
Poison Control Center, New York, NY, USA

Objective: Carbon monoxide poisoning is a leading cause of mor-
tality in the United States and other developed countries. In the
setting of a house fire with a concomitant concern for cyanide tox-
icity, the New York Fire Department has a standing protocol that
includes the administration of hydroxocobalamin. In vitro evidence
suggests that the bright red color of hydroxocobalamin may cause
interference with spectrophotometric laboratory tests. Although of
concern, case reports demonstrating this interference are sparse.
We report a confirmed discrepancy between carboxyhemoglobin
determinations made on clinical specimens taken before and after
hydroxocobalamin administration.

Case report: A 13-year-old girl was found unresponsive with no
burns in a house-fire. Upon emergency medical service (EMS)
arrival, the patient was intubated for airway protection and was
administered hydroxocobalamin. By protocol emergency medical
services (EMS) obtained blood specimens prior to hydroxocobala-
min administration. Her vital signs in the emergency department
were: blood pressure, 128/78 mmHg; heart rate, 78/min; intu-
bated; temperature, afebrile. Blood drawn at hospital presentation
revealed a carboxyhemoglobin of 6.6%. Subsequent analysis of
the blood obtained by EMS prior to hydroxocobalamin administra-
tion revealed a carboxyhemoglobin of 23.9%. The patient received
4 h of hyperbaric therapy. She was extubated 2 days later and was
noted to have a normal neurological examination. The cooximeter
used was Rapid Lab 1265 for both specimens.

Conclusion: Caution is advised in the interpretation of any colo-
rimetric testing following hydroxocobalamin administration and a
high suspicion for carbon monoxide poisoning should be main-
tained. Blood drawn by pre-hospital providers should be analyzed
to ensure an accurate percentage of carbon monoxide.

51. L-carnitine supplementation in the treatment of
acute valproic acid overdoses

Maria Sili', Arianna Dilaghi!, Arianna Totti!, Brunella Occupati?,
Alessandra Pistelli?, Guido Mannaioni'=2

'Department of NEUROFARBA, University of Florence, Florence,
Italy; *Unit of Toxicology, Azienda Ospedaliero Universitaria di
Careggi, Florence, Italy

Objective: Valproic acid (VPA) is a broad-spectrum antiepileptic
drug that is now used commonly for several other neurological and
psychiatric indications. Manifestations of acute valproic acid toxicity
reflect both exaggerated therapeutic effects and impaired intermedi-
ary metabolism.! Central nervous system depression is the most com-
mon finding, although rarely hepatotoxicity and hyperammonemia
have been reported in the acute overdose setting. L-carnitine is an
amino acid derivative that is an essential cofactor in the 3-oxidation
of fatty acids. A few observations suggest that L-carnitine supple-
mentation may increase the -oxidation of VPA, thereby limiting
cytosolic w-oxidation and the production of toxic metabolites that
are involved in liver toxicity and ammonia accumulation.?

Case series: From January 2011 to September 2013, 21 patients
with acute VPA intoxication were admitted to our Clinical Toxi-
cology Unit. In addition to gastrointestinal decontamination and
supportive management, 9 patients required L-carnitine supple-
mentation due to hyperammonemia or severe intoxication (VPA
plasma level >450 mg/L or reported ingestion of more than 400
mg/kg). All patients were treated with loading dose of 100 mg/kg
intravenously (up to 6 g) over 30 min, followed by 15 mg/kg every
4 h over 10-30 min.? No side effects were observed. Median length
of hospital stay was 6 days and within the fourth day ammonia
and VPA plasma levels went back in range. One patient reported
life threatening cardiac arrhythmias probably sustained by VPA
induced quinidine-like effect and needed temporary intracavitary
cardiac pacing. None of our patients experienced any sequelae.
Conclusions: Our experience shows that early parenteral L-
carnitine supplementation speeds up the decrease of ammonia
and VPA plasma levels in acute poisoning. The lack of significant
adverse effects and the relatively affordable cost strongly suggest
the use of L-carnitine in severe VPA poisoning, in order to treat or
even prevent hyperammonemia and improve clinical outcome.
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Objectives: (1) Describe prehospital use of naloxone in the United
States (US) in 2010. (2) Identify county level emergency medical
services (EMS) and sociodemographic predictors of prehospital
naloxone use. (3) Generate profiles of low, medium, and high-risk
counties.

Methods: A 2010 national EMS database (NEMSIS) was joined to
multiple sociodemographic databases. A negative binomial regres-
sion model identified predictors of prehospital naloxone use at the
county level with the incidence rate ratio (IRR) as the measure of
association. Risk profiles were produced for low, medium, and
high-risk counties.

Results: Naloxone was administered in 52,014 of 6,746,334
scene calls (7.71 per 1000). The mean proportion of EMS calls
by county where naloxone was administered was 5.83 per 1000,
the median was 4.70 per 1000, and the range was 0-24.48 per
1000. County level risk factors were increasing proportion lack-
ing health insurance (IRR 1.03: 95% confidence intervals (CI)
1.01-1.06), increasing median household income (IRR 1.08: 95%
CI 1.05-1.10), increasing proportion receiving disability benefits
(1.06: 95%CI 1.04-1.09), increasing infant deaths (IRR 1.03: 95%
CI 1.02-1.05), census division (reference: New England; highest
risk: South Atlantic IRR 2.44: 95% CI 1.82-3.27), increasing call
proportion with EMS scene location at a home (IRR 1.10: 95%
CI 1.05-1.15), increasing call proportion with EMS complaint
of cardiac arrest (IRR 1.11: 95% CI 1.06-1.17), increasing call
proportion where EMS transported the patient (IRR 1.12: 95% CI
1.07-1.17), increasing EMS use of antiemetics — a proxy for use
of parenteral medications (IRR 1.08: 95% CI 1.06-1.10), longer
EMS response time (IRR 1.06: 95% CI 1.03-1.10), and longer
EMS scene time (IRR 1.04: 95% CI 1.02—1.06). Protective factors
were proportion of EMS patients of black race (IRR 0.93: 95% CI
0.90-0.96), increasing median EMS patient age (IRR 0.98: 95% CI
0.97-0.99), and increasing time from EMS call to dispatch (IRR
0.91: 95% CI 0.88-0.94). The IRR for the lowest risk (1st percen-
tile) county profile is 0.05 (95% CI: 0.02-0.13), median risk (50th
percentile) is 7.78 (95% CI: 3.43-17.63), and highest risk (99th
percentile) is 907.88 (95% CI: 304.20-2709.50).

Conclusion: There is wide county level variation in the use of
naloxone. County level EMS and sociodemographic variables are
important predictors of prehospital naloxone use.

53. Administration of expired methylene blue in
patients with methemoglobinemia: A therapeutic
dilemma

Wanling Wong, Chen-Chang Yang, Jou-Fang Deng
Taiwan National Poison Control Center; Taipei Veterans General

Hospital, Taipei, Taiwan

Objective: To solve the problem of inadequate antidote stocking
in Taiwan, the Taiwan National Poison Control Center established
a nationwide antidote purchasing and stocking network in 2001.
Life-saving antidotes that are rarely available, such as methylene
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blue, are then purchased collectively and distributed to selected
acute care hospitals. Between December 2010 and October 2011,
methylene blue was temporarily unavailable because the original
manufacturer of methylene blue in the US suddenly discontinued
the production of the drug. This left a period during which the
administration of expired methylene blue in patients with meth-
emoglobinemia became a therapeutic dilemma.

Case series: We reviewed the medical records of seven patients
who were diagnosed as having methemoglobinemia during the
period when only expired methylene blue was available, six patients
(methemoglobin level ranging from 17.7 to 59.3%; median level
37%) received methylene blue therapy and all of them recovered
within a short time. By contrast, a 70-year-old man who manifested
coma and had a methemoglobin level of 62.7% after ingesting a
feed additive did not receive methylene blue therapy. He gradu-
ally recovered after receiving endotracheal intubation with assisted
ventilation and vitamin C injection but manifested worsening
drowsiness and mental retardation in the next 3 weeks. Brain imag-
ing studies eventually disclosed the presence of watershed infarct
involving left centrum semiovale, corona radiata, and white matter
of left anterior frontal and temporal-occipital area.

Conclusion: Methylene blue is an effective antidote for severe
methemoglobinemia. However, the administration of expired
methylene blue in patients with methemoglobinemia is of uncer-
tain effectiveness and safety. Moreover, the use of an expired drug
is against the law in Taiwan and the treating physicians are likely
to be fined if the administered antidote is ineffective or even harm-
ful. An efficient mechanism thus should be established to identify
alternative supplier(s) for antidotes that will soon become expired.
Careful examination of the quality of expired antidotes can also be
conducted by the governmental regulatory agency to ensure that
the drugs remain safe for use in case of medical emergencies. The
poison control center can also provide expert opinion in the better
management of acutely poisoned patients.

54. Symptomatic methemoglobinemia in a home
hemodialysis patient and tolerance of
methylene blue
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Objective: Methemoglobinemia is currently an extremely rare
complication in home hemodialysis patients. However, contamina-
tion of the water circuit with an oxidizing agent is still possible.
The tolerance of methylene blue is limited in anuric patients as the
drug is also not eliminated by hemodialysis. We present a recent
case complicated by significant hemolysis.

Case report: A 54-year-old anuric woman with end-stage renal
disease treated by home hemodialysis was admitted to the emer-
gency room (ER) for altered mental status, cyanosis, dyspnoea
and nausea. Symptoms started a few hours before, at the end of
a home hemodialysis session. There was no history of new drugs
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prescription. Vital signs were: blood pressure 113/84 mmHg, heart
rate 120 bpm, respiratory rate 40/min, SaO, 94%. The diagnosis of
methemoglobinemia (MetHb) was rapidly obtained, with an initial
value of 20.9%. Severe hemolysis was simultaneously present,
with Hb 4.7 g/dL. Methylene blue was administered at the dose of
1 mg/kg, with a second dose of 1 mg/kg after 1 h. Intubation was
required for progressive worsening of neurological and respiratory
status. The patient became hypotensive and norepinephrine infu-
sion was started. Hemodialysis was also initiated. Due to persisting
signs of hemolysis, partial exchange transfusion was considered.
Extreme cyanosis persisted for several days, even when MetHb had
dropped below 10%. Neurological and cardiocirculatory condi-
tion gradually improved and extubation was possible after 2 days.
Hemoglobin electrophoresis was normal, with also no deficit in
pyruvate kinase or G6PD; sulfhemoglobin was not found. Despite
extensive toxicological investigations in serum but also in the fluids
collected from different parts of the dialysis circuit, the offending
agent could not be determined.

Conclusion: Acquired methemoglobinemia is now a rare compli-
cation in hemodialysis patients. With home dialysis, the risk exists
that the circuit filled with tap water could be contaminated by an
oxidizing agent, likely nitrate! or chloramine. Tolerance of meth-
ylene blue in anuric patients is usually poor at a dose greater than
1 mg/kg, with a possible worsening of neurological symptoms and
hypotension.
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Objective: 4-aminopyridine (4-AP) is a drug that enhances interneu-
ronal and neuromuscular synaptic transmission. It can be used as
adjunctive treatment for patients with multiple sclerosis (MS). Acci-
dental or intentional overdose results in significant neurotoxicity.

Case report: A 58-year-old woman with secondary progressive
MS was treated for more than 3 years with 4-AP (10 mg/bid) with
an excellent tolerance. She was admitted to the emergency room
(ER) with coma and convulsive status epilepticus. Symptoms
started at home, a few minutes after the ingestion of one pill of
4-AP, with severe abdominal pain. The pill came from a new box
of a pharmacy preparation that was supposed to contain 10 mg of
4-AP per pill. Less than 1 h after the ingestion, she developed rigid-
ity, ocular revulsion, alteration of consciousness and finally gen-
eralized tonic-clonic seizures. No cardiac effects were observed;
electrocardiogram was not modified. Intubation was required and
the patient was administered three different anti-epileptic agents.
No abnormal movements were observed. Electroencephalogram

(EEG) recordings during the first 36 h showed abundant interictal
epileptiform waves, predominant on the left hemisphere. Follow-up
EEGs remained slowed and asymmetrical but confirmed the disap-
pearance of epileptiform waves. The patient regained conscious-
ness extremely slowly and remained seriously encephalopathic.
Extubation was carried out on day 12. The patient did not recover
completely. At 3-month follow-up, spastic paraparesis was more
pronounced and increased cognitive impairment was documented,
which slowly improved. 4-AP was not reintroduced. Laboratory
analysis of the remaining pills showed that the capsules contained
at least 80 mg 4-AP. Inquiry made in the pharmacy revealed that
each pill was prepared with 100 mg 4-AP instead of 10 mg.
Conclusion: Error in the compounding pharmacy may lead to seri-
ous neurotoxicity in case of 4-AP overdose. Common manifesta-
tions include extrapyramidal movement abnormalities and seizures
that can progress to status epilepticus. There is no specific treat-
ment for 4-AP toxicity, except for seizure management. In contrast
to the short elimination half-life of 4-AP, encephalopathy may be
prolonged and some patients have presented long-term memory
difficulties.!
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Objective: To describe the consequences of medication errors
involving low-dose oral methotrexate (MTX) prescribed on a
weekly basis.

Methods: All cases involving an oral formulation of low-dose
MTX and collected by the French network of poison control or
pharmacovigilance centers from 2007 up to October 2013 were
analysed. Cases were included if any of the following conditions
were fulfilled: (1) intake of more than 2-fold the intended weekly
dose, (2) a weekly cumulative dose higher than 30 mg, or (3) an
error repeated for more than 7 consecutive days. A follow-up at
least 4 days after the last MTX dose was also required in asymp-
tomatic patients. The severity of symptoms was classified accord-
ing to the National Cancer Institute (NCI) Common Terminology
Criteria for Adverse Events (CTCAE) v4.03.

Results: 73 cases (54 females, median age: 76 years) were retained.
The error occurred at home in 43 cases and in hospital or health
care service in 28, and 16 resulted from a prescription error. Intake
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of MTX daily instead of weekly was the most common (89%). The
median duration of the error was 8 days (1-90 days). The median
ingested dose was 7-fold (1.3-20) the intended dose and the
median cumulative dose mistakenly received was 80 mg (20-300).
The medication error was identified from symptoms suggestive
of MTX toxicity in 67% of patients. Only 11 patients remained
asymptomatic on follow-up. Among the 62 patients who devel-
oped complications attributable to MTX, 14 experienced minor
symptoms and 47 had severe (= grade 3) complications, with oral
mucositis and cytopenias as the most common. Overall, 9 patients
died. As compared to patients with no or mild symptoms, those
who experienced severe complications were significantly older
(75.6 vs. 69.3 years), more likely to be treated already for a while
(60% vs. 40%), to continue MTX for at least two additional days
after the first suggestive symptoms of toxicity (26% vs. 8%) and to
receive concomitant proton pump inhibitors (47% vs. 22%).
Conclusion: Even very small overdoses resulting from medica-
tion error with low-dose oral MTX can be dramatic. As a num-
ber occurred in hospital or a health care service, careful attention
should be given when dispensing this medication.

57. A dietary supplement public health event

Shireen Banerji, Alvin C Bronstein

Rocky Mountain Poison Center, Denver Health and Hospital
Authority, Denver, USA

Objective: OxyELITE Pro (USPlabs LLC; Dallas, TX, US) is a
nationally marketed weightloss and bodybuilding supplement. In
2013, poison centers began reporting unexplained hepatic damage
and deaths in chronic users. On 9 November 2013, as a result of
investigations by US Centers for Disease Control and Prevention
(CDC) and Food and Drug Administration (FDA) the manufacturer
voluntarily recalled the product which contains alpha-yohimbine,
Bacopa monnieri leaf, Bauhinia purpurea leaf and pod, caffeine,
Cirsiumoligophyllum, methylhexaneamine, and “proprietary blend”.
We describe these calls to one multi-state US poison center.

Case series: We queried the US National Poison Data System
(NPDS) using the OxyELITE Pro product code (7259355) for
our human exposures: 1 January 2012 to 15 November 2013. We
stratified the data based on age, gender, chronicity, outcomes, and
clinical effects. We collated the results using descriptive statistical
measures.

Results: 20 and 25 exposures were identified in 2012 and 2013,
respectively. One of our four states reported 58.5% of all expo-

Table 1. Exposures to a dietary supplement.

2012: n=20 2013: n=25%
Median age years (min-max) 2 (0.75-48) 3 (1-59)
Acute/chronic/unknown 25/0/0 14/4/2
Reason: suicide 6 (30%) 2 (8%)
Nausea and/or vomiting 6 (30%) 5 (20%)
Tachycardia 6 (30%) 3 (12%)
Hepatic abnormalities 0 4 (16%)
No or minor effect 20 (100%) 13 (52%)
Moderate 5 (25%) 3 (12%)
Major 0 2 (8%)
Death 0 1 (4%)

#2013 through 15 November.
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sures. 93% of exposures were single substance ingestions. 60%
were female (in both years). The most frequent clinical effects are
shown in Table 1. 68% and 55% of patients were = 12 years of age
in 2012 and 2013, respectively.

Conclusion: Severity and number of chronic OxyELITE Pro
cases increased from 2012 to 2013. Whereas no reports of
hepatic dysfunction were reported in 2012, there were four cases
in 2013. FDA chemical analysis revealed an unlabeled ingredi-
ent: aegeline which may be responsible for hepatic insufficiency
and deaths. Poison centers can be an early warning system for
detecting not only acute, but also chronic emerging public health
events.

58. Persistent effects after camphor ingestion: A case
report and review of the literature

Cynthia Santos, Jennifer Cabot

Emergency Medicine Residency Program, Icahn School of
Medicine at Mount Sinai, New York, USA

Objective: Camphor is found in many over-the-counter and tradi-
tional remedies. Severe ingestions may progress to seizures, apnea,
and coma. The majority of case reports involving camphor inges-
tion demonstrate resolution of symptoms by 24-48 h, but physi-
ologic derangement may persist.!

Case report: A 25-year-old Guatamalan woman with no past
medical history presented to the emergency department (ED) for
delirium 6 days after ingesting camphor for a rash. The patient’s
dose of camphor (117.53 mg/kg) was into the lethal range and she
developed abdominal cramps, emesis, diarrhea, headache and ver-
tigo. At home she remained mostly bedbound and slept throughout
the day. Her husband described brief episodes of unarousability
with generalized tremors that may have been seizures. The couple
were illegal immigrants and were reluctant to seek medical atten-
tion. Initial vitals were heart rate 114, blood pressure 110/76,
temperature 97.5°F, respiratory rate 23, and SpO, 100%. She was
oriented to person and place but not time. Initial treatment included
2 L 0.9% normal saline and 1 mg Ativan (lorazepam) intrave-
nously. Her tachycardia resolved, but her delirium continued. She
was admitted where she was monitored and underwent a normal
computed tomography head and electroencephalography. The fol-
lowing day, her delirium resolved and the patient was discharged.
However, she returned to the ED with persistent migraines 12 days
later.

Conclusion: The exact mechanism behind camphor toxicity is
not well understood. Short-term neurological effects may occur
through noncompetitive inhibition of acetylcholine receptors.?
Explanations for long-term toxic effects are unclear, but possible
mechanisms include continued camphor release from fat stores or
persistent axonal hyperexcitability after the initial insult.> Given
the frequency of camphor poisoning in many parts of the world,
particularly in certain underserved populations, it is vital to increase
public awareness of camphor toxicity, understand the mechanism
for toxicity, and develop targeted treatments.
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59. Vitamin D overdose in infants and newborns
after medication error: Public health problem
in Morocco

Narjis Badrane!, Loubna Alj!, Driss Soussi Tanani!,

Naima Rhalem!?, Rajae Benkirane',

Rachida Soulaymani Bencheikh'-3

'Poison Control and Pharmacovigilance Centre of Morocco,
Rabat, Morocco; *Laboratory of Genetics and Biometrics, Ibn
Tofail University, Kenitra, Morocco; >Faculty of Medicine and
Pharmacy, University Mohammed V Souissi, Rabat, Morocco

Objective: To illustrate the problem of vitamin D overdose in
Morocco we report a case of nephrocalcinosis in a 6-month old boy
after administration of a high dose of vitamin D by his mother
Case report: A previously healthy 6-month-old boy was admitted
to the emergency department with acute vomiting and irritability.
Physical examination revealed mild dehydration, drowsiness, axial
hypotonia of axial and limb muscles, lethargy and tachycardia (130
beats per minute). The serum levels of urea, creatinine, sodium,
potassium, uric acid were normal, but serum calcium level was 130
mg/mL. Abdominal ultrasound revealed bilateral medullary neph-
rocalcinosis. The mother revealed that her child received a dose of
vitamin D at the hospital and thereafter she had given him several
ampoules of vitamin D each day. She had bought the ampoules
from the pharmacy without a prescription to increase the effective-
ness of the administered dose in the hospital. The infant was admit-
ted to the intensive care unit. Treatment consisting of hydration
with parenteral fluids, furosemide (20 mg/kg) and corticosteroid (2
mg/kg/day) was started. The level of serum calcium decreased and
returned to normal limits in 9 days.

Conclusion: Many actions including a parent education program
and informing health care professionals about the risks related
to vitamin D overdoses have been taken by the Pharmacovigi-
lance Centre of Morocco and Pediatrics to reduce the incidence
of vitamin D overdose. In addition, the dose of vitamin D given
by the national program for preventing rickets will be reduced to
200,000 IU.

60. AV block II in a toddler after accidental ingestion
of a single tablet of fingolimod for multiple
sclerosis

Jonas Hojer, Eva Olsson

Swedish Poisons Information Centre, Stockholm, Sweden

Objective: Fingolimod is a new oral drug for treatment of multiple
sclerosis in adults.! It is known that fingolimod therapy commonly
carries adverse reactions such as a negative chronotropic effect
and an increased atrioventricular conduction time in adolescents
and adults.”> However, the drug is not used in children and reports
describing the consequences of fingolimod in overdose are totally
lacking.

Case report: A healthy 4-year-old boy ingested one 0.5 mg Gilenya
tablet (fingolimod) i.e., the daily dose for an adult. The pharmaceu-
tical was prescribed for his mother who immediately discovered the
accident. She called the poison center who arranged urgent trans-
port to hospital. The patient received charcoal in the ambulance 45
min post-ingestion. On arrival at the emergency department 90 min
post-ingestion the boy was unaffected. His heart rate was 87 bpm
and blood pressure 108/70 mmHg. The electrocardiogram (ECG),
however, displayed AV block I with a PQ-time of 196 ms. The
patient was placed on observation including continuous cardiac
monitoring. During the period between 2 and 10 h post-ingestion,
cardiac monitoring displayed bradycardia in relation to age,
58-78/minute, and AV block I alternating with AV block II with
Wenckebach phenomenon. The blood pressure measurements dur-
ing the same period showed hypotension down to 77/34 mmHg.
The patient was discharged in a good condition after 24 h. At
follow-up 2 days later the ECG displayed normal sinus rhythm
with a PQ-time of 164 ms and normal liver function tests.
Discussion: Fingolimod is an immunomodulating agent developed
for preventing rejection of renal transplant. Its ability to keep lym-
phocytes in the lymph nodes has been found useful in the treatment
of multiple sclerosis.

Conclusion: We would like to emphasize the risks involved with
this relatively new pharmaceutical, especially among children, as
one single tablet apparently is enough to cause serious reactions.
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61. Asymptomatic rhabdomyolysis after pyridoxine
treatment of an isoniazid intoxication

Gabi Dostal, Katrin Romanek, Raphael Stich, Rudi Pfab,
Florian Eyer

Department of Clinical Toxicology, Klinikum rechts der Isar,
Munich, Germany

Objective: To report a case of asymptomatic rhabdomyolysis.

Case report: A 22-year-old man of Asian origin deliberately
ingested 75 X 100 mg tablets isoniazid. Half an hour later he devel-
oped a cerebral seizure. However, he was fully awake (Glasgow
Coma Scale (GCS) 15) 30 min after the ambulance arrived. The
consulted emergency physician documented somnolence (GCS 8)
and another seizure. The patient was sedated with midazolam and
fentanyl, orally intubated and mechanically ventilated. At admis-
sion 90 min after ingestion he was cardiorespiratorily stable. How-
ever he had a marked metabolic acidosis (pH 6.98), an increased
lactate (at admission 20 mmol/L, which declined to 0.7 mmol/L
after 7 h) and an increased serum-creatinine (1.2 mmol/L at
admission). Creatine kinase (CK) rose within 3 h from 581 U/L to
1135 U/L. Electrocardiogram (ECG) showed multiple ventricular
extrasystoles. The patient received 40 mg diazepam and 5 g pyri-
doxine intravenously within 30 min. The level of isoniazid fell
from 16 pg/mL 2 h after ingestion to 13.5 pg/mL 20 min later. The
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acidosis resolved and the patient regained sinus rhythm. After stop-
ping sedation the patient could be extubated 18 h after ingestion.
The further course was uneventful and the patient was transferred
to a psychiatric ward 4 days after ingestion. Meanwhile, the patient
had a remarkable course of rhabdomyolysis, which was clini-
cally inapparent. At admission (t=2 h) his CK was 581 U/L and
increased to 1135 U/L (t =5 h). Atday 5 it rose to 29,000 U/L. The
patient was therefore transferred back to the medical ward. Here,
the CK returned to normal values under symptomatic observation.
The patient never exhibited clinical symptoms of rhabdomyolysis
nor renal failure. In the literature rhabdomyolysis after isoniazid
intoxication treated with pyridoxine is rarely reported, with an inci-
dence of 3%. In all cases from the literature as well as ours rhab-
domyolysis was restricted to pathological CK-values only. Patients
never developed further complications such as respiratory or renal
failure. The pathomechanism of rhabdomyolysis in the course of
isoniazid intoxication treated with pyridoxine is not known.
Conclusion: Rhabdomyolysis after isoniazid intoxication and
pyridoxine treatment is an infrequent, but known complication.
Specific therapy is not necessary. Repeated evaluation of renal
function along with rehydration seems sufficient.

62. A case report of exogenous human chorionic
gonadotropin use leading to laparoscopy to
exclude ectopic pregnancy

Scott N Lucyk!, Stephanie H Hernandez?, Lewis S Nelson!

I Department of Emergency Medicine, New York University
School of Medicine, New York, USA; 2Department of Emergency
Medicine, Icahn School of Medicine at Mount Sinai, New York,
USA

Objective: Oral exogenous human chorionic gonadotropin (HCG)
products are readily sold online and over-the-counter as diet agents,
despite lack of evidence to support weight-loss claims. We report
a unique case of a patient on an “HCG diet” who required laparo-
scopic surgery to exclude ectopic pregnancy.

Case report: A previously healthy 30-year-old woman presented
to the emergency department (ED) with sudden onset lower
abdominal pain and syncope. Six days prior she started an “HCG
diet”, a calorie restricting diet (500 Kcal/day) coupled with 12
sublingual drops (200 IU) HCG TID.! The product was purchased
online with active ingredients labeled as HCG, L-arginine, acetyl
L-carnitine, and L-omithine. Vital signs include blood pressure,
115/56 mmHg; heart rate, 117/min; respiratory rate, 18/min;
temperature, 98.2°F. Her last menstrual period was 6 weeks prior
to presentation. Serum quantitative HCG was 218.9 mIU/mL and
pelvic examination revealed poorly localized bilateral adnexal ten-
derness. Emergent transvaginal ultrasound (TVUS) to exclude ecto-
pic pregnancy revealed a moderate amount of free fluid in the right
adnexal region, a 12 X2.9 cm heterogenous collection posterior to
the uterus, an enlarged left ovary with heterogenous echotexture, and
no intrauterine gestation. Ruptured ectopic pregnancy could not be
excluded and she was admitted for observation. On day two, HCG
was 352.5 mIU/mL, pain was improving, and she was discharged.
Despite plan for 48-h follow-up, the patient presented 6 days later
with persistent abdominal pain and quantitative HCG 75.6 mIU/mL.
Emergent laparoscopy was performed to exclude ectopic pregnancy
and revealed a left-sided hemorrhagic cyst.
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Conclusion: Exogenous HCG supplementation in this case led to an
invasive procedure to rule out ectopic pregnancy. This case displays
the dangers of HCG supplementation in premenopausal women.
Given that TVUS identification of ectopic pregnancy is often diffi-
cult, physicians rely on changes in serial serum HCG concentrations
to exclude ectopic pregnancy. Currently there is no readily available
laboratory assay to distinguish between exogenous and endogenous
HCG. Exogenous HCG use may complicate interpretation of serum
HCQG levels and lead to unnecessary invasive procedures.
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63. Metformin induced leukemoid reaction

Ross W Sullivan, Jennifer Cochran, Jeanna Marraffa

Department of Emergency Medicine, SUNY Upstate Medical
University, Syracuse, New York, USA

Objective: A leukemoid reaction describes a leukocytosis that is
a physiological response often to stress or infection as opposed
to a primary blood malignancy. Several medications have been
described as possibly causing a leukemoid reaction. Our objective
is to, to the best of the authors’ knowledge, describe the first met-
formin induced leukemoid reaction

Case report: A 19-year-old male presented to the hospital 2 h
after ingesting 240 tablets of metformin 500 mg. The patient
was awake and alert, but had violent retching without vomiting.
Vital signs at that time: blood pressure 120/71 mmHg; pulse 112
beats/minute; oxygen saturation 97% on room air, afebrile. Basic
metabolic panel at that time revealed a CO, of 14 mmol/L, a lactic
acid of 7.2 mmol/L, a pH of 7.38, and a white blood cell count
of 13.4 K/uL. with no bands. All other labs were non actionable,
including ethanol, acetaminophen, and salicylate. Repeat laborato-
ries done 8 h after presentation and after 4 h of dialysis revealed a
CO, of 10 mmol/L, a lactic acid of 30.6 mmol/L, a pH of 7.08, and
a white blood cell count of 43.7 K/uL with 6% bands. Eosinophils
were within the normal range throughout. Approximately 16 h post-
ingestion, the patient had a white blood cell count of 62.6 K/uL
with 23% bands. The patient continued to deteriorate, and despite
an additional hemodialysis session and multiple vasopressors, died
shortly thereafter.

Conclusion: Massive overdose of metformin can lead to a leuke-
moid reaction, resulting in markedly elevated white blood cells
and bandemia. There was no indication that eosinophils predomi-
nated which helps eliminate the probability of a hypersensitivity
response.

64. Post-injection delirium/sedation syndrome after
olanzapine pamoate intramuscular injection
confirmed by serum olanzapine concentrations

Magdalena Fukasik-Gtebocka'2, Karina Sommerfeld?,
Artur Tezyk®*, Pawel Panienski!, Czestaw Zaba®,
Barbara Zielifiska-Psuja’

'Department of Emergency Medicine, University of Medical
Sciences, Poznan, Poland; *Department of Toxicology, Raszeja



322 XXXIV International Congress of the EAPCCT
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of Medical Sciences, Poznan, Poland; *Department of Forensic
Sciences, University of Medical Sciences, Poznan, Poland

Objective: This is a report of a very rare case of a serious adverse
event termed “post-injection delirium sedation syndrome” (PDSS)
due to intramuscular injection of olanzapine pamoate, with symp-
toms similar to those of serious acute oral olanzapine intoxication,
confirmed by olanzapine concentrations in serum using liquid
chromatography-tandem mass spectrometry (LC-MS-MS).

Case report: A 60-year-old schizophrenic female, underweight
(body mass index (BMI) 18.2 kg/m?), was admitted to the Toxi-
cology Department with suspicion of olanzapine intoxication. The
patient lost consciousness 10 min after the fourth intramuscular
injection of 405 mg olanzapine pamoate, which was administered
every 4 weeks. She was unconscious, periodically agitated, with
slight rigidity in extremities and asymmetric abnormal flexion
to painful stimuli, bilateral miosis, increased body temperature
(38.2°C), tachycardia (112—-130/min) and blood pressure 140/75
mmHg. Due to upper airway obstruction intubation was performed,
but mechanical ventilation was not necessary. After 24 h symptom-
atic therapy the patient was extubated. She remained moderately
somnolent, confused, with slurred speech, unable to carry out sim-
ple commands. Forty-eight hours after the injection the patient was
fully conscious but significantly weakened. She was discharged
from the hospital after 5 days. Blood laboratory tests were on the
normal ranges. Quantitative determination of olanzapine in serum
was performed by LC-MS-MS. At 5, 14, 24 and 48 h after injec-
tion drug levels were 698, 530, 455 and 271 ng/mL, respectively
(recommended therapeutic concentration 20-80 ng/mL).
Conclusion: PDSS is a rare (0.07% of injections) but serious
adverse events of therapy with olanzapine pamoate in which very
high olanzapine levels that can exceed 600 ng/mL, as here, have
been observed. Because of a wide interindividual variability in
olanzapine pharmacokinetics and unidentified risk factors, thera-
peutic drug monitoring may be a valuable tool for both safety and
effectiveness of therapy. The lower BMI and greater age of the
patient could have increased the risk of PDSS in our case. Report-
ing of all cases of PDSS with a careful description of symptoms
and assessment of drug concentrations may contribute to increas-
ing the knowledge about this rare syndrome.
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65. Toxic epidermal necrolysis associated with
lomefloxacin: Case report and molecular typing
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Objective: Toxic epidermal necrolysis (TEN) is a severe cutaneous
adverse reaction (SCAR) that may occur in patients treated with
several drugs. Only mild cutaneous reactions such as photosensi-
tivity have been described related to lomefloxacin hydrochloride.!
We describe a case of lomefloxacin-related TEN in which a key
role of the human leukocyte antigen (HLLA) has been identified.
Case report: A 30-year-old Caucasian woman, with negative his-
tory for allergy to drugs, was admitted to the emergency department
for chills, dysuria, strangury, and fever (37.5°C). A urinary tract
infection was suspected and lomefloxacin (400 mg/day) was pre-
scribed. A few hours after taking the first lomefloxacin tablet, the
patient noticed the appearance of vesicular lesions in the genital area.
Rubella was suspected and acyclovir (500 mg) was prescribed, with
associated intravenous methylprednisolone (40 mg) and paraceta-
mol (1000 mg) due to persisting fever. The patient presented a fast
onset TEN occurring 24 h after the first lomefloxacin tablet admin-
istration, with skin blisters and disepithelization involving 90%
of total body surface area within 48 h. Burn Unit admittance was
required and specific treatment based on corticosteroids and human
intravenous immunoglobulins was started. Progressive improve-
ment led to complete recovery in 3 months. A 14-month follow-up
after the TEN onset showed complete neurological recovery, with
no residual motor or sensory impairment, and a reduction in the
extension and pigmentation intensity of the cutaneous changes.
The patient still presented xerostomia, mainly involving conjunc-
tiva and vaginal mucosa and skin discolorations were still under
dermatological treatment. Molecular studies showed an uncommon
immunogenetic profile characterized by excess of HLA ligands and
killer-cell immunoglobulin-like receptors inhibitory pairs conju-
gated with an HLA-DR,DQ haplotype prone to autoimmunity.
Conclusion: Early clinical recognition and early patient referral to
aspecialized care facility is of crucial importance in life-threatening
SCAR. A combined KIR and HLA involvement in drug-induced
SCAR may be hypothesized in any severe case, and play a critical
role in difluoroquinolone drug therapy assessment.
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66. Encephalopathy due to prolonged misuse of
ivermectin (Stromectol R) after scabies infection
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Objective: To describe a case of chronic ivermectin overdose
resulting in encephalopathy.

Case report: For the treatment of scabies, a 41-year-old woman was
prescribed one single dose of four 3 mg ivermectin tablets. Because
of persistent pruritus on hands and feet, she decided to prolong the
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treatment and repeated the intake of four tablets every week during
6 months. Two weeks before admission, she increased the dosage
to four tablets a day. She was brought to the emergency department
(ED) by her husband because of vertigo, somnolence, speech prob-
lems, and abnormal movements of 4 days duration. Her husband said
that she was confused and disoriented in time. On examination, she
was effectively confused and apathetic, with a slow and dysarthric
speech. She presented myoclonia of the hands. The electroencepha-
logram (EEG) showed generalized slowing and depressed reactivity.
The computed tomography (CT) scan and the magnetic resonance
imaging (MRI) were within normal limits. The dermatologist con-
firmed the absence of scabies and the presence of scratch lesions
on hands and feet. The patient did not take ivermectin on the day of
admission. She was advised to immediately stop ivermectin and she
was treated with cetirizine against pruritus. Two days after stopping
ivermectin, the neurological symptoms improved. The victim could
leave the hospital 3 days after the last ivermectin intake.
Conclusion: Persistent pruritus after scabies can lead patients to
unduly prolong their treatment. With ivermectin, this misuse can
result in encephalopathy. After stopping the medication, symptoms
improved within a few days, which corresponds to the ivermectin
half-life of 18 h. We did not find in the literature any similar case
of prolonged ivermectin overdose.

67. Chlorine dioxide from a dietary supplement
causing hemolytic anemia

Vincent Nguyen'2, Robert S Hoffman'-2, Lewis S Nelson!?

'Department of Emergency Medicine, New York University School
of Medicine, New York, USA; 2New York City Poison Control
Center, New York, USA

Objective: Miracle Mineral Solution (MMS) has been marketed as
an alternative treatment for HIV, hepatitis, common colds, acne, can-
cer, and other conditions. However, MMS, a 28% sodium chlorite
solution that produces chlorine dioxide when mixed with its acidic
“activator”, carries serious health risks. Despite warnings from mul-
tiple national agencies, including the Food and Drug Administration
(FDA) in 2010, many hopeful patients still use this product. We
report a unique case of severe hemolytic anemia after use of MMS.
Case report: A 75-year-old man with a history of stage IV
prostate cancer on monthly leuprolide presented with worsening
fatigue, shortness of breath, and lightheadedness, 7 days after
ingesting MMS that he purchased over the Internet. The patient
stated that he used 100 drops (~5 mL) of the MMS with the
activator, more than the recommended 1-3 drops, with hopes of
increased efficacy. Four hours later, he developed abdominal pain
and vomiting. These symptoms slowly abated over the next 2
days, but he began to develop worsening fatigue. Systemic exam-
ination was unremarkable. Investigations revealed a hemoglobin
concentration of 5.5 mg/dL (from a baseline hemoglobin of 10.5
mg/dL), lactate dehydrogenase of 1491 U/L, and haptoglobin
<10 mg/dL. The patient was supported with blood transfusions
and recovered fully. He was advised to discontinue the use of this
supplement and the adverse event was reported to the FDA.

Conclusion: Chlorine dioxide has been linked to acute hemolysis,
methemoglobinemia, and kidney failure due to its oxidant prop-
erties. MMS is not approved in the US for the treatment of any
disease and according to the FDA, “consumers who have MMS
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should stop using it immediately and throw it away.” To date, there
have been no other case reports of MMS causing severe, symp-
tomatic hemolysis. It is thus important to note that patients who
consume MMS can manifest severe, symptomatic hemolysis.

68. Methemoglobinemia in long term dapsone
treatment

Radu Macovei!, llenuta Danescu!, Genica Caragea?,
Mihai Ionica?

YICU II Toxicology, Emergency Clinical Hospital, Bucharest,
Romania; *Army Center of Medical Research, Bucharest,
Romania

Objective: Methemoglobinemia is a hematological disorder clini-
cally characterized by the bluish color of the extremities, general
manifestations and even death at high blood levels of methemoglo-
bin (MetHb). One of the most commonly used sulfones in cutane-
ous problems is dapsone. Dapsone is metabolized by the liver and
N-hydroxylation results in its metabolite aminohydroxylaminodi-
phenylsulfone which can induce methemoglobinemia, hemolytic
anemia and Heinz body formation. We present a case of dapsone
induced methemoglobinemia.

Case report: A 43-year-old woman, with systemic vasculitis and
cutaneous lesions, treated with dapsone 100 mg/day for 4 months
was admitted after a fainting episode and diarrhea. On admission
we found a weak and anxious patient with cyanosis of the extremi-
ties and livedo reticularis of the legs, intense cephalea, dizziness,
and nausea; she was tachypneic, with non-invasive blood pressure
(NBP) = 100/50 mmHg, tachycardia 125 b/min, and pulse oxim-
etry 72%. The investigations showed anemia (Hb 10.9 g/dL, Ht
31.4%), high blood levels of MetHb (23.2%), low levels of oxygen
blood pressure and high levels of blood CO, (pO, =29.8 mmHg
and pCO, =46.9 mmHg), total bilirubin = 1.9 mg/dL with indi-
rect bilirubin higher. The first therapeutic action was stopping the
agent that caused the methemoglobinemia and starting oxygen
therapy. Methylene blue 1 mg/kg was administered intravenously,
along with ascorbic acid 1 g and volume repletion. The patient’s
symptoms disappeared and the level of MetHb after 2 h was 4.4%.
The patient was discharged after 3 days, with MetHb=1.2%,
Hb=11.7 g/dL and normal bilirubin level. She was advised not to
use dapsone for her cutaneous problems.

Conclusion: Methemoglobinemia is a rare disease, with complete
recovery in mild forms. The most common cause of acquired
methemoglobinemia is drugs. In our case methemoglobinemia was
secondary to a usual dose of dapsone. Early diagnosis of methemo-
globinemia and discontinuation of dapsone administration with the
establishment of specific therapy allowed the remission of meth-
emoglobinemia manifestations without complications.

69. Medication errors in the first 6 months of life

Valeria M Petrolini, Elena Borlenghi, Giulia Scaravaggi,
Sarah Vecchio, Andrea Giampreti, Francesca Chiara,
Emanuela Cortini, Marta Mazzoleni, Monia Aloise,
Marta Crevani, Carlo A Locatelli

Pavia Poison Control Centre and National Toxicology Information
Centre, IRCCS Maugeri Foundation, Pavia, Italy
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Objective: Medication errors (ME) represent a threat to health
both at home and in the hospital setting. Newborns and infants con-
stitute a group of patients at high risk of developing severe clinical
effects, because of their low weight and physiological character-
istics. There is, anyway, a lack of data concerning drug toxicity in
newborns and infants. The objective is to evaluate ME in the first 6
months of life which come to the attention of Pavia Poison Center,
and to identify major risks and to focus on corrective actions.
Methods: A 6-year retrospective study (2007-2012) was per-
formed; all the cases of ME in infants younger than 6 months
referred to our poison control center (PCC) were evaluated. Data
about patients and intoxication circumstances were collected and
analyzed.

Results: 561 cases were analyzed. One hundred and fifty out of 561
patients (26.8%) were less than 1-month old. Fifty-five per cent of
errors occurred between 4 and 12 pm. Most of the events (89.8%)
consisted of administration errors by relatives, whereas 10.2%
were iatrogenic. In 52.9% of cases (257/561) a drug different from
the prescribed one was given; in 39.5% (222/561) the administered
dose was wrong; in 23/561 (4%) the mistake was regarding the
administration route. Preparation errors of drugs occurred in 15
cases, whereas expired drugs were given in 4 cases. The drugs
most involved were vitamins (n=70), gastrointestinal drugs
(n=69), paracetamol (n =67), methylergometrine (n = 63), anti-
biotics (n =55). Symptoms occurred in 104/561 patients (18.5%),
and were mainly neurological (agitation in 18.1%, drowsiness in
36.1%) and gastrointestinal (vomiting in 16.2%, diarrhea in 9.5%,
abdominal colic in 6.7%). 12.5% of patients showed tachycardia
and 67% had unexplained crying. Among symptomatic patients,
71 presented with mild symptoms (68.26% PSS1), 31 moderate
(29.8% PSS2) and 2 severe (1.92% PSS3). No lethal cases were
observed. The drug categories that most often caused symptoms
were antihistamines (15/43; 34.9%); neuropsychiatric/opioid drugs
(12/34; 35.3%); antiasthmatics (10/24; 41.7%).

Conclusion: The ME were mainly due to parents’ inexperience,
especially when involving new parents, or when similar-named
drugs, and large number of medicines were given to newborns and
infants. Sometimes, prescriptions are difficult to interpret, as well
as drug dosing indications. Moreover, leaflets may contain terms
difficult to understand by non-native Italian speakers.

70. Non-ST-segment-elevation myocardial infarction
after phenylephrine misdosing

Jason L Dorais, John Dayton, E Martin Caravati

Emergency Department, University of Utah, Salt Lake City, USA

Objective: To report a case of non-ST-segment-elevation myocar-
dial infarction (NSTEMI).

Case report: A 68-year-old male with medical history of hyper-
tension and deep venous thrombosis presented from the Post-Oper-
ative Care Unit (PACU) to the emergency department complaining
of chest pain. During his nasal surgery, the patient inadvertently
received 1000 g of intravenous (IV) phenylephrine, as opposed
to the intended dose of 100 pg. The dosing error was a result of
inconsistent medication preparation. As a result, the patient’s blood
pressure quickly spiked to a blood pressure of 240/115. His heart
rate briefly dropped to 40 beats per minute (bpm) and then acceler-
ated to 120 bpm. During this case time, the cardiac monitor showed

roughly 60 s of ST depression. The anesthesiologist quickly realized
the error and controlled the patient’s blood pressure with propofol.
The patient’s abnormal vital signs resolved in less than 10 min.
The patient’s first troponin was elevated to 2.1 pg/L (abnormally
high above 0.03 pg/L). Two hours later, his troponin had increased
slightly to 2.2 pg/L and his chest pain persisted. At this point, he
was admitted to the cardiology service. Heparin was not used as
the patient was experiencing post-operative epistaxis. Overnight,
his troponin peaked at 2.54 png/L, but by morning had decreased
to 1.18 pg/L. A resting transthoracic echocardiogram showed no
evidence of acute cardiac injury.

Conclusion: This case report describes a patient who experienced
a non-ST-segment-elevation myocardial infarction (NSTEMI)
secondary to extreme hypertension after an accidental overdose of
phenylephrine. As many physicians work at multiple practice loca-
tions, we present this case in order to emphasize both the impor-
tance of consistent medication labeling and delivery practice. Also,
as many patients use alpha agonist medications of varying delivery
method and preparation, we emphasize the importance of taking a
thorough medication history that includes over the counter prepa-
rations, daily medications, and recent surgical medications as the
side effects caused by alpha agonists can be extreme and are not
entirely dose-dependent.

71. Topiramate-associated heat stroke resulting in
disseminated intravascular coagulation

Neal B Madhani', Andrew M King?, Nathan B Menke',
Andaleeb H Raja!, Michael Abesamis', Anthony F Pizon!

'Department of Emergency Medicine, University of Pittsburgh
Medical Center; Pittsburgh, USA; 2Department of Emergency
Medicine, Wayne State University, Detroit, USA

Objective: Describe a case of topiramate associated heat stroke
resulting in disseminated intravascular coagulation.

Case report: A 38-year-old man was found unresponsive next to
his lawn mower after mowing the lawn. The maximum ambient
temperature that day was 28.9°C (84°F). He was transported to
the emergency department and found to have the following vital
signs: temperature 42.1°C (rectal), blood pressure 110/40 mmHg,
pulse 160 beats/min, and oxygen saturation of 89% on room air.
He had no signs of rigidity, hyperreflexia, or trauma. He was
intubated and hyperthermia was managed with a cooling blanket
and multiple liters of cooled saline intravenously. The patient’s
prescription medications included topiramate and carbamazepine
and he had recently been started on risperidone. Over the next
24 h, the patient developed multi-organ dysfunction including dis-
seminated intravascular coagulation, acute kidney injury, hepatic
injury, and hypotension. This was further complicated by ischemic
gastritis, upper gastrointestinal bleeding, and gastric perforation
requiring complete gastrectomy. After a prolonged hospitalization,
he was discharged to a nursing home. Cultures of blood, urine,
cerebrospinal fluid (CSF), and stool were unrevealing. Electro-
encephalography demonstrated no evidence of seizure activity. A
urine gas-chromatography/mass spectrometry (GC/MS) qualitative
drug screen detected only topiramate. Computed tomography (CT)
imaging of head, neck, chest, and abdomen were unremarkable.
The patient’s co-workers reported no alteration of his mental status
on the day of his presentation to the hospital.
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Conclusion: In agreement with other case reports, therapeutic use
of topiramate may predispose individuals to exercise-induced heat
stroke and permanent morbidity in adults.

72. Reversible cardiomyopathy secondary to
citalopram and methadone toxicity

Anthony Pfeiffer!, Andrew M King?, Nathan B Menke!,
Andaleeb H Raja!, Jawaid Akhtar!, Kenneth D Katz?

'Department of Emergency Medicine, University of Pittsburgh
Medical Center, Pittsburgh, USA; >Department of Emergency
Medicine, Wayne State University, Detroit, USA; *Department
of Emergency Medicine, Lehigh Valley Health Network, Lehigh
Valley, USA

Objective: To describe a case of reversible cardiomyopathy
secondary to citalopram and methadone toxicity.

Case report: A 19-year-old man with a history of depression
prescribed citalopram was found unresponsive at home. Para-
medics administered naloxone which caused vomiting and
seizure-like movements. He had minimal improvement in level
of consciousness and was therefore endotracheally intubated
on scene. The patient’s vital signs on arrival to the emergency
department (ED) were: blood pressure 130/82 mmHg, heart rate
89 bpm, respiratory rate 14 rpm, temperature 29.3°C rectally,
O, saturation 100% on 80% FiO,. Electrocardiograph (EKG)
demonstrated atrial fibrillation at 81 bpm, with QRS and QTc
intervals of 168 and 592 ms, respectively. Serum troponin I
measured 0.690 ng/mL (0.0-0.045). Arterial blood gas (ABG)
analysis measured: pH 7.04, PaO, 94, PaCO, 81, and bicarbon-
ate 26 mmol/L. Serum salicylate, acetaminophen, and ethanol
levels were undetectable. The patient was then transported
to a tertiary care center. During transport, he became hypoten-
sive and was administered intravenous (IV) norepinephrine
(NE). On arrival to the tertiary center intensive care unit (ICU),
the patient’s physical exam was remarkable for hyperreflexia
and clonus. Following a nadir of his blood pressure at 75/42
mmHg, the NE infusion rate was increased and a dopamine
infusion was initiated. Following these measures, he sponta-
neously converted to normal sinus thythm. Hypothermia was
corrected rapidly with active external rewarming. Serum
lactate and creatine phosphokinase (CPK) peaked at 5.0 mmol/L
(0.5-1.6) and 5807 IU/L (0-200), respectively. A transthoracic
echocardiogram (TTE) performed several hours after arrival
showed: a non-dilated left ventricle with an ejection fraction
of 10-15%, akinesis of the inferior septum and mid and distal
inferior wall, and hypokinesis of the remaining walls. Based
upon the appearance of cardiogenic shock, dobutamine was then
administered. Over the course of 24 h, vasopressors were suc-
cessfully discontinued. The respiratory acidosis and hyperlactemia
corrected. Serum troponin I peaked at 2.89 ng/mL. Repeat
TTE on hospital day four showed complete normalization
of heart function. Comprehensive urine drug screen detected
large peaks of citalopram and methadone. He was discharged
without sequelae to an inpatient psychiatric hospital on hospital
day 6.

Copyright © Informa Healthcare USA, Inc. 2014

XXX1V International Congress of the EAPCCT 325

Conclusion: Acute citalopram and methadone toxicity can
lead to a reversible cardiomyopathy. Aggressive supportive
care and vasopressor therapy are warranted to allow for clinical
resolution.

73. Medication incidents in primary care medicine:
Prospective observational pilot study with
case-control analysis

Alessandro Ceschi'?, Dieter Conen?, Lilli Herzig*”,
Alfred Staehelin®®, Marco Zoller®, Markus Gnédinger®

Swiss Toxicological Information Centre, Associated Institute of the
University of Zurich, Zurich, Switzerland; *Department of Clinical
Pharmacology and Toxicology, University Hospital Zurich, Zurich,
Switzerland; 3Patient Safety Switzerland, Zurich, Switzerland;
4nstitute for General Medicine, University of Lausanne, Lausanne,
Switzerland; >Swiss National Sentinel Notification System, c/o Swiss
Federal Office of Public Health, Berne, Switzerland; ®Institute for
General Medicine, University of Zurich, Zurich, Switzerland

Objective: Medication incidents (MIs) can lead to increased and
prolonged hospitalization, adverse health outcomes, additional
use of resources, and increased healthcare costs. Although most
research has been conducted in the inpatient setting, evidence indi-
cates that adverse drug events pose a serious threat also to patients
in primary care. The aims of this pilot study were to obtain prelimi-
nary data on frequency, type, severity, and predisposing factors for
MIs in outpatients and to investigate the feasibility of a national
systematic prospective registration of MIs in primary care.
Methods: Prospective registration of MIs among 18 Swiss general
practitioners (GPs) and practicing pediatricians located through-
out the country between July and September 2013. To identify
predisposing factors, for each case we collected information
from a control patient, matched on age and gender. Medians and
interquartile ranges (IQR) were calculated and differences between
cases and controls were analyzed by chi-square test.

Results: During the study, the median number of patient contacts
per physician was 686 (IQR 320); GPs had 93 (37) contacts per
week, and pediatricians 87 (45). Overall, 50 MIs were reported
by GPs, and 1 by pediatricians. The incident rate per GP was
0.4 (median, IQR 0.4) per week, and 4 (5) per 1000 contacts. Males
were involved in 26 cases (51%), and the median age was 67 (23)
years. The two most common types of MIs were adverse drug
reactions (18 cases, 35%) and supratherapeutic doses (10, 20%).
Magnitude of the overdose was limited to inadvertent doubling
of the therapeutic dose in most cases, and the drug classes most
frequently involved were antidiabetics, corticosteroids, and antico-
agulants (2 cases each). Overdose patients were asymptomatic or
had minor consequences, except for 1 case of severe hypoglycae-
mia due to insulin, and no patient required hospitalization. Case-
control analysis did not reveal any obvious predisposing factors for
MlIs, although there was a tendency that cases were more likely to
be on psychotropic drugs than controls (41% vs. 22%, p =0.14).
Conclusion: Minor overdoses seem to be a common type of MI
in primary care. The systematic prospective registration of Mls
appears feasible in our country and may contribute to postmarketing
drug safety surveillance.
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74. Benzyl benzoate burns bad: 339 poison center
adverse reaction reports and counting

Jared A Brown'!-2, Christopher I Johnston!

INSW Poisons Information Centre, Sydney Children’s Hospital
Network, Westmead, Australia; 2NPS MedicineWise, Sydney, Australia

Objective: Benzyl benzoate is a topical treatment for scabies and
body lice. The two Australian formulations, Ascabiol and Benze-
mul are both 25% concentration, dilution is recommended prior to
use for children. The limited clinical trial data on its use (10-25%
concentration) suggests similar effectiveness to permethrin; derma-
tological adverse reactions were reported but were classed as minor
with incidence of 0-38%.! The aim of this study was to describe the
nature and frequency of adverse drug reactions (ADRs) to topical
benzyl benzoate reported to the largest Australian poisons center.
Methods: A retrospective review of calls made to New South Wales
Poisons Information Centre (NSWPIC) during 1 January 2004-30
September 2012 involving adverse reactions from therapeutic use
of benzyl benzoate.

Results: 339 cases were reported, with the annual incidence doubling
to 2011. Two hundred and thirteen reports involved children (< 18
years), 89 were under 5 years. 64.5% involved Ascabiol and 35.5%
Benzemul. Forty-four presented to or were referred to a medical
practitioner or hospital, with an additional 22 ambulance call-outs.
Two hundred and forty-two people reported severe burning/stinging
sensation, 65 erythema, and 16 rashes. The most commonly affected
areas were the genitals, face, and neck region. Topical permethrin
has a significantly larger market share in Australia, however only
21 ADRs were reported to NSWPIC in the same time period. Since
2000, the Australian Therapeutic Goods Administration and Adverse
Medicine Events Line only had 5 ADRs reported from benzyl ben-
zoate and 46 cases during 1975-1999.

Conclusion: Use of benzyl benzoate is a cause of significant pain
and distress. Adequate counselling for consumers on appropriate
first-line therapy (permethrin as per Australian Therapeutic Guide-
lines), correct usage and possible adverse effects is vital. PICs are
an underutilized source of ADR reporting.

Reference
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75. Toxicokinetics of intravenous paracetamol
overdose in a 13 kg girl

Nicholas J Connors!?, Richard Marn3, Mary Ann Howland'->3,
Lewis S Nelson!-2, Robert S Hoffman'

Division of Medical Toxicology, New York University School of
Medicine, New York, USA; 2New York City Poison Control Center,
New York, USA; 3Department of Anesthesiology, Icahn School of
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Objective: Use of intravenous (IV) paracetamol (APAP) has
increased in the United States since its Food and Drug Adminis-
tration (FDA) approval in 2010. Reports of medication errors are
rare, outcomes are poorly documented, and toxicokinetic data in

the literature is lacking. We report a case of IV APAP overdose
with sequential APAP concentrations.

Case report: A 2-year-old, 13 kg girl undergoing elective tonsil-
lectomy received cefazolin (1000 mg IV) and APAP (1000 mg IV)
(77 mg/kg for both) in the operating room around the start of surgery.
The intended doses were APAP 195 mg (15 mg/kg) and cefazolin
325 mg (25 mg/kg). The error was noted upon emergence from
anesthesia. She was extubated and transferred to the Pediatric
Intensive Care Unit, where her initial vital signs were: blood pressure,
105/35 mmHg; heart rate, 104/min. Her postoperative course was
unremarkable. 2.4 h post administration, her serum APAP concentra-
tion was 417 umol/L (63 pg/mL); AST, 36 U/L; ALT, 7 U/L. Serum
APAP concentrations were 291 wmol/L (44 ng/mL) and 238 pwmol/L
(36 pg/mL) at 4.3 h and 5 h post-administration respectively. Her AST
and ALT did not rise after 28.5 h and the patient remained asymp-
tomatic. N-acetylcysteine was not administered due to the theoretical
low risk for hepatotoxicity of the exposure weighed against the risk of
administering N-acetylcysteine. With only three serum APAP concen-
trations taken in close proximity to each other, it is difficult to clearly
determine whether first-order or zero-order elimination kinetics pre-
dominate. Assuming first-order elimination, a linear relationship was
noted between the natural logarithm of the serum APAP concentra-
tions over time (R2=0.9903) and the calculated half-life was 3.30
h. Prior reports that suggest the APAP half-life in children is 1-3.5 h
are consistent with this finding. Assuming zero-order elimination
kinetics a linear relationship was also noted (R>=0.9991) and the rate
of elimination was 68 pmol/L/h (10.3 pg/mL/h).

Conclusion: We report a patient with an iatrogenic IV APAP over-
dose of 77 mg/kg not treated with N-acetylcysteine who did not
develop hepatotoxicity. Given the number and temporal relation-
ship of serum samples, we are unable to find a significant differ-
ence between first- and zero-order models of elimination kinetics.

76. Neonatal medication errors reported to a poison
control center

Nicholas J Connors!2, Lewis S Nelson'-2, Robert S Hoffman!?,
Mark K Su!-2

IDivision of Medical Toxicology, New York University School of
Medicine, New York, USA; 2New York City Poison Control Center,
New York, USA

Objective: Medication errors in neonates are rarely reported to
poison centers, but are potentially serious. We aimed to character-
ize neonatal exposures with regard to high-risk medications and
medication classes and the causes of error.

Methods: This is a retrospective case-series of medication errors
reported to a regional poison center in children less than 30-days
old between 1 January 2000 and 12 November 2013. Data extracted
included the year of exposure, age (days), exposure, type of error
(wrong dose, medication, patient, dosing interval, or formulation,
ten-fold (10x) exposure, pump malfunction or double administra-
tion) and sequelae. Cases were excluded if the exposure was uncer-
tain or if the sequelae were associated with an adverse effect of an
appropriately ordered and administered medication.

Results: 38 cases were located and 7 were excluded. Between 2000
and 2013 there were 1-6 exposures per year, though there was no
trend. The median age was 6 days (range 1-27). The most frequent
medication class associated with an error was antimicrobials (11/31)
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followed by antiretrovirals (4/31). Specific medications with the
largest number of errors were vancomycin (4), gentamycin (3),
paracetamol (3), and zidovudine (3). Dosing errors predominated
with 21/31 cases given the wrong dose including 7/31 that were 10x
exposures. Four were given the wrong medication: two were given
methylergonovine and one was given Rho(D) Immune Globulin
that were meant for the mother. One was given pentobarbital when
phenobarbital was ordered. The assessment of adverse events is
complicated by the patients’ underlying conditions. Seizures were
associated with one given methylergonovine, one given a 10x dose
of carbamazepine, and one given the wrong formulation of ampho-
tericin. Hypoxia and hypotension developed after a pump malfunc-
tion and intravenous administration of fentanyl. Cardiac arrest and
the subsequent use of vasopressors occurred in a child given two
times the intended dose of flecainide.

Conclusion: While rare, reported neonatal medication errors are
associated with significant consequences. Neonatal dosing of med-
ications is the greatest factor in the commitment of errors. Incorrect
medication administration and the administration of medication to
the child that was intended for the mother were associated with
significant adverse effects.

77. Enquiries from nursing homes - increasing
problems?

Jutta Trompelt, Oliver Sauer, Andreas Stiirer

Poisons Centre and Clinical Toxicology, University Medical
Centre, Mainz, Germany

Objective: Since 1999 the regional poisons center (PC) observed a
continually increasing number of enquiries from nursing homes for
handicapped and elderly people. This study is meant to show the
relevance in the everyday work of the PC and intends to describe
underlying reasons.

Methods: Retrospective analysis of PC data from 1999 to 2012:
human exposures in nursing homes; further analysis including epi-
demiology and clinical presentation.

Results: Total number of enquiries from nursing homes: 2157.
Increasing trend from 1999 to 2012: 48-313 cases (+ 652%) respec-
tively 2.4% t0 9.9% of all PC-cases (+ 412%). Type of caller: medi-
cal staff e.g., physician, ambulance (n =735; 34%) increased from
26 to 89 calls/year (+ 324%), laymen and nursing staff (n = 1422;
66%) increased from 22 to 224 calls/year (+ 1018%). Reason:
accidental (n=814; 84%) continuously increased from 34 to 296
calls/year (+ 871%), cases with all other reasons (n=343; 16%)
remained constantly less than 44 calls/year. Cases with an accidental
exposure not involving medication (n = 684; 32%) increased from
22 to 85 calls per year (+ 386%), while cases involving medication
(n=1130; 52%) showed an escalation from 12 to 211 calls/year
(+ 1758%). Three hundred and seventeen (28 %) of these cases were
explicitly marked as medication errors (e.g., “mix-up”) in the docu-
mentation by the PC staff. Within these accidental exposures involv-
ing medications the average number of involved drugs/case was 2.2
(max. 3.1 in 2012) compared to an average number of 1.4 in all cases
of the PC. Overall in 1401 cases (65%) a non-medical management
could be recommended as sufficient by the PC, and 813 cases (72%)
focused on accidental exposures involving medication.
Conclusion: Enquiries from nursing homes are a disproportionately
growing part of PC consultations mainly caused by a considerable
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increase in accidental medication errors and mix ups. In these cases
the number of substances involved is above average, therefore
these consultations are presumably more complex in considering
interactions and risks. Nevertheless a non-medical treatment could
be recommended in most cases. A high rate of cost-saving for the
public health system can be assumed.

78. Plan C: Intra-muscular overdose of
methotrexate. A rarely reported entity

Mai Takematsu'-2, Robert S Hoffman'2, Lewis S Nelson'?,
Mary Ann Howland'->3, Silas W Smith!?

I Department of Emergency Medicine, New York University
School of Medicine, New York, USA; 2New York City Poison
Control Center, New York, USA; 3College of Pharmacy, St. John's
University, Queens, New York, USA

Objective: Methotrexate (MTX) is widely used in oncology, rheu-
matology, and gynecology. While toxicity from oral and intrave-
nous administration is extensively described, complications from
intramuscular (IM) injection for termination of pregnancy are
rarely reported. We present a patient with an IM MTX overdose in
which manifestations of toxicity were prevented by early recogni-
tion and prompt therapy.

Case report: A 22-year-old (1.67 m?) woman with persistent serum
beta-hCG elevations of approximately 90 mIU/mL for 5 weeks
after taking a “morning after” pill was given MTX IM at a clinic.
The intended dose was 50 mg/mz. However, she received the entire
bottle (250 mg), equivalent to 150 mg/m?. The patient tolerated the
medication well, but was sent to a hospital upon recognition of the
error. Since there are limited data on the pharmacokinetics regard-
ing IM MTX, she was given an equimolar dose of leucovorin prior
to the return of the MTX concentration. Her laboratory evaluation,
which included renal, hepatic, and hematologic functions, was
normal. The patient received intravenous hydration and was started
on oral leucovorin while awaiting the MTX concentration, which
was later reported as 2.88 pumol/L, obtained at approximately 6
h post administration. Given this concentration, she was provided
another dose of IV leucovorin approximately 24 h post administra-
tion, at which time a concentration of 0.05 umol/L (below level of
toxicity) ultimately returned. She remained asymptomatic, and her
repeat laboratory results remained normal. After the completion of
IV leucovorin, she was discharged home with weekly follow ups.
She remained asymptomatic over the next 4 weeks, with normal
laboratory values.

Conclusion: Severe toxicity following IM MTX overdose has been
reported to result in stomatitis, renal failure, and pancytopenia.'
However, in our case, early antidotal treatment with equimolar IV
leucovorin administration may have prevented these manifesta-
tions of toxicity. Given the limited data on the pharmacokinetics
and pharmacodynamics in the setting of IM MTX overdose, treat-
ing IM MTX overdose similar to an IV MTX overdose is safe and
effective.
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79. Iatrogenic recombinant factor VIII overdose in a
patient with hemophilia A

Scott N Lucyk, Lewis S Nelson, Robert S Hoffman

Department of Emergency Medicine, New York University School
of Medicine, New York, USA

Objective: Recombinant Factor VIII (rFVIII) is the standard
treatment for bleeding episodes in patients with hemophilia A.
Tatrogenic overdose of rFVIII is not previously documented in the
literature. We report a unique error involving a child with known
hemophilia A who received an iatrogenic overdose of rFVIIL.
Case report: A 3-year-old (16 kg) boy with a history of severe hemo-
philia A presented to the emergency department (ED) following a
spontaneous left knee hemarthrosis. His pre-treatment Factor VIII
activity was less than 0.2%. Following consultation with a pediatric
hematologist, the child was ordered rFVIII, 30 IU per kg (total = 500
1U) intravenously (IV) to increase his Factor VIII activity to greater
than 50%. A medication error was made and instead of receiving
500 IU total dose, 500 IU per kg was administered, for a total dose
of 8000 IU rFVIIL Factor VIII activity obtained 12 h after the admin-
istration of rFVIII was 65% and at 36 h was 19%. The child did not
develop any thrombotic consequences of the rFVIII overdose.
Conclusion: Massive iatrogenic rFVIII overdose in a patient with
hemophilia A did not result in an increase in his Factor VIII activ-
ity to the expected degree and he did not develop any thrombotic
complications. Given that each IU rFVIII administered per kilogram
body weight is expected to increase the Factor VIII activity by 2%, the
expected Factor VIII activity increase in this patient was 1000%. By
history, the patient had previously been treated with rFVIII, therefore
it is possible that the child had developed antibodies to the treatment.

80. Pharmacogenomic testing to mitigate
azathioprine adverse drug effects

Shannon Manzi!, Michael Toce?, Michele Burns?

IClinical Pharmacogenomics Service, Boston Children’s
Hospital, Boston, MA, USA; *Boston Combined Residency
Program, Boston Children’s Hospital, Boston, MA, USA;
3Pediatric Emergency Medicine & Toxicology, Boston Children’s
Hospital, Boston, MA, USA

Objective: 1) Describe two cases of neutropenia following initia-
tion of azathioprine therapy in patients with thiopurine S-methyl
transferase (TPMT) polymorphisms. 2) Describe the role of phar-
macogenomics in modern toxicology and how its application can
be used to limit adverse drug reactions (ADR).

Case series: Azathioprine, and its metabolite 6-mercaptopurine, is a
thiopurine used in the treatment of inflammatory bowel disease and
in post-transplant patients. Thiopurines undergo a complex metabo-
lism that is governed by several enzymes, including TPMT, to pro-
duce the active drug 6-thioguanine nucleotide (6-TGN). Individuals
with specific polymorphisms within the TPMT gene are at increased
risk of developing toxic levels of 6-TGN (>450 pmol/§ X 108
RBC) and inducing subsequent myelosuppression. We describe two
cases of neutropenia in post-renal transplant patients receiving aza-
thioprine. Patient IB is a 17-year-old male with a history of atypical
hemolytic uremic syndrome requiring two renal transplants done
10 years apart. While on azathioprine, IB became neutropenic with

an absolute neutrophil count (ANC) of 370 ug/L requiring granu-
locyte-colony-stimulating factor (GCSF). Azathioprine was discon-
tinued and neutrophil counts increased. TPMT genotyping revealed
*1/*3 A haplotype, consistent with reduced TPMT enzyme activity.
AZA-metabolite 6-TGN was elevated (955 pmole/8 X 108 red blood
cells (RBC) initially, then 500 pmole/8 X 108 RBC once drug held),
suggesting that the patient’s myelosuppression was due to toxic
accumulation of 6-TGN. Patient XG is a 7-year-old boy born with
congenital nephrotic syndrome that progressed to end-stage renal
disease necessitating a deceased donor renal transplant. Five years
later, XG was started on azathioprine and rituximab. Soon after, he
became neutropenic with an ANC of 0. TPMT genotyping was sent
and the patient was found to have the *1/*3C haplotype, indicat-
ing reduced TPMT enzyme activity. Interestingly, AZA metabolite
6-TGN was normal and 6-MMPN was below detection limit.
Conclusion: ADRs are estimated to result in thousands of deaths
worldwide on an annual basis; genetic variability has been reported
to be responsible for up to 50% of ADRs. The polymorphisms of
azathioprine metabolism demonstrate the importance of identifica-
tion of clinically significant variants that can improve dosing, pro-
vision of genotype data at the time of prescribing, and integration
within electronic medical record systems.!

Reference
1. www.pharmgkb.org (TPMT gene) [accessed 8 Dec 2013].

81. Clinical outcomes of methylphenidate
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Objective: Methylphenidate (MPH) is a stimulant drug used in
treating Attention Deficit Hyperactivity Disorder (ADHD). The
number of MPH prescriptions in the Netherlands has substantially
increased in recent years as has the number of inquiries regard-
ing MPH at the Dutch Poisons Information Center (DPIC). The
purpose of this study was to investigate whether the current Dutch
guideline for hospital referral in case of overdose (MPH dose =2
mg/kg), is justified. Moreover, patient characteristics and exposure
circumstances were investigated.

Methods: We performed a prospective follow-up study on MPH
exposures reported to the DPIC (August 2012—-August 2013). Patients
and physicians were interviewed by telephone using standardized
questionnaires. Three physicians of the DPIC independently assessed
the severity of symptoms of each patient as none/mild (observation at
home) or moderate/severe (hospital referral). Receiver operating char-
acteristic (ROC) analyses were used to determine the optimal dose
threshold for hospital referral. This study was approved by the Medi-
cal Ethics Committee of the University Medical Center Utrecht.
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Results: 364 physicians and/or patients were interviewed. Half
of all inquiries concerned children <18 years. Accidental expo-
sures (40%) mostly occurred at home involving the patient’s own
medication or that of a family member. Compared to accidentally
exposed patients, intentionally exposed patients were exposed to
higher MPH doses (3.1 vs. 1.6 mg/kg), more often used immediate
release MPH formulations (62 vs. 30%), and more frequently had
concomitant exposures (71 vs. 17%). Primary motives for inten-
tional MPH exposures were suicide attempts, “to feel good” and “to
reduce hyperactivity”. In fourteen patients, MPH was “sniffed”. In
patients exposed to MPH without concomitant exposures, the most
commonly reported symptoms were agitation, sleepiness, tachy-
cardia, dry mucosa, and headache. No severe symptoms such as
convulsions, cardiac arrest or coma were reported. The severity of
clinical effects increased at doses >3 mg/kg, e.g., above this dose
level, hallucinations or psychosis were occasionally reported.
Conclusion: We propose to increase our current dose threshold for
hospital referral from 2 to 3 mg/kg or at lower doses when clinical
signs indicate the need for referral. Application of this new dose
threshold will reduce unnecessary hospital referral, thereby reduc-
ing costs without jeopardizing patient safety.

82. Pregabalin and gabapentin abuse and toxicity as
disclosed from postmortem cases

Margareeta Hikkinen', Erkki Vuori!, Eija Kalso??,
Merja Gergov!, Ilkka Ojanperi!

I Department of Forensic Medicine, Hjelt Institute, Helsinki,
Finland; *Institute of Clinical Medicine, University of Helsinki,
Helsinki, Finland; 3Pain Clinic, Helsinki University Central
Hospital, Helsinki, Finland

Objective: Pregabalin (PRG) and gabapentin (GBP) are gamma-
aminobutyric acid analogues used for treating neuropathic pain and
partial seizures. There has been increasing concern about the abuse
potential of PRG.! PRG may have a higher addiction potential
than GBP due to its rapid absorption and faster onset of action.
Our objective is to estimate the proportion of PRG and GBP abuse
cases in all PRG and GBP fatalities.

Methods: We investigated all deaths in Finland in which PRG
or GBP was found in postmortem toxicology during 2010-2011.
There were 101,472 deaths, and a medico-legal autopsy was
performed in 22,421 cases. PRG was found in 316 and GBP in
43 cases. We investigated all the laboratory findings, death certifi-
cates and forensic pathologists’ referrals in each case to estimate if
PRG or GBP had been abused

Results: Drug abuse was associated with 48.1% of the PRG and
18.6% of the GBP findings. The proportion of fatal PRG poisonings
to all PRG findings was 9.2%, while this figure was 4.7% for GBP. In
the drug abuser cases, the proportion of fatal poisonings was 19.1%
and 12.5% for PRG and GBP, respectively. The median blood con-
centration of PRG was 15 mg/L in the abuser group and 5.8 mg/L in
the other cases. For GBP, the medians were 12 mg/L and 8.3 mg/L,
respectively. Additional opioid use was found in 91.4% of the PRG
abuse cases and 87.5% of the GBP abuse cases.

Conclusion: Nearly a half of the deceased with a positive PRG
finding were drug abusers, but less than a fifth of the GBP use was
abuse. Patients have survived severe PRG poisonings in medical
treatment, but the outcome of PRG abuse can be fatal, especially
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when combined with opioids. PRG should be considered and clas-
sified as a benzodiazepine-like drug with a considerable abuse
potential. In our material, GBP findings were more infrequent and
GBP had substantially less abuse potential than PRG.
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83. Specific aspects of acute poisoning with new
psychoactive substances in adolescents in a
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Objective: To assess the incidence and characteristics of poisoning
with new psychoactive substances in a Pediatric Poisoning Centre.
Methods: We performed a retrospective study of cases with new psy-
choactive drug poisoning admitted to our center during a 3-year period.
The following criteria were taken into consideration: incriminated
product, age, gender, symptoms, modality and place of poisoning
Results: Out of the 137 patients with drug abuse poisoning admitted
between 1 November 2009 and 1 November 2012, 119 cases were
registered with novel psychoactive drug poisoning. Distribution of the
number of cases was the following: 59 patients in the first year, 42
in the second year and 18 in the third year. We noted the association
of novel psychoactive drugs with: alcohol in 11 cases, medicines in
9 cases, medicines and alcohol in 2 cases and heroin in 4 cases. The
main symptoms were: dizziness, vertigo, somnolence, confusion.
Coma was reported in 4 patients and cardiac disturbances in 2 patients.
The patients’ average age was 15.6 years and 64% were boys. Out of
the total cases 98% appeared in urban area in clubs and private parties.
The average length of stay was 1.5 days and no deaths occurred. The
implicated products were unknown in 38% of patients.

Conclusion: The number of new psychoactive substance poison-
ings in adolescents significantly decreased in 2012 due to govern-
mental measures (closing the specific stores). Severe symptoms
such as coma or cardiac disturbances were rarely noted in occa-
sional consumption in adolescents.

84. Mild valproic acid poisoning and development of
near fatal cerebral edema

William E Novotny!, William J Meggs?, Leonard Hymes?,
Marsha Ford*

Pediatric Critical Care, East Carolina University, Greenville,
NC, USA; *Toxicology, East Carolina University, Greenville, NC,
USA; 3Pediatric Nephrology, East Carolina University, Greenville,
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Objective: Valproic acid (VPA) poisoning has been associated
with fatal cerebral edema (CE) when intoxication is severe
(VPA>480 pg/mL). Severe CE ensued despite aggressive
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therapy in a case of mixed overdose that included VPA which
peaked at only 162 pg/mL.

Case report: A 17-year-old black male with a mood disorder
ingested sustained release VPA 146 mg/kg, olanzapine 2.9 mg/kg,
imipramine 1.9 mg/kg and guanifacine 0.39 mg/kg. No drug other
than VPA is known to cause CE. Combativeness in the emergency
department prompted endotracheal intubation. At 1.5 h post-inges-
tion (PI), VPA peaked at 162 pg/mL. At 11 h PI, VPA and ammonia
were 141 ng/mL and 47 pmol/L, respectively. Levocarnitine 50 mg/
kg/dose intravenously was administered every 4 h beginning at hour
17 PI. At 23 h PI, VPA fell to 119 pg/mL but ammonia increased
to 705 wmol/L. Urine assay for organic acids was positive for VPA
metabolites. Head computed tomography (CT) was normal. Hemo-
dialysis (HD) was performed for 3 hours. Post-dialysis VPA was
80.4 pg/mL and ammonia was 411 pmol/L. Levocarnitine dose
was decreased between hours 43 and 67 PI and discontinued when
VPA was 56 pug/mL and ammonia was 31 wmol/L. At 63 h PI, sys-
temic hypertension prompted head CT which showed diffuse CE
with impending brain herniation. Hypertonic mannitol and saline
3% were initiated. Intracranial pressure (ICP) monitoring revealed
an initial pressure of 17 mmHg. Repeat head CT 4.5 h after initia-
tion of hypertonic therapy demonstrated markedly improved CE.
ICP remained <23 mmHg over the next 7 days, allowing gradual
withdrawal of hypertonic saline. Ventilator-associated pneumonia
complicated his course; extubation was successful on day 11. At 26
days PI cognitive and motor function were normal.

Conclusion: This ingestion demonstrates that despite treatment
with levocarnitine and HD, a relatively small dose VPA inges-
tion with co-ingestion of olanzapine, imipramine and guanifacine
caused moderate hyperammonemia and life-threatening cerebral
edema 63 h PI. Hypertonic therapy resulted in resolution of intrac-
ranial hypertension and rapid improvement in CE on head CT. The
timing of this intracranial complication suggests a role for neuro-
toxic metabolites of VPA in the generation of CE in this patient.

85. Therapeutic drug monitoring of clozapine and
norclozapine using a multidrug ultra-high
performance liquid chromatography-tandem
mass spectrometric method

Lisbeth Patteet!2, Zarha Vermeulen!, Kristof E Maudens!,
Bernard Sabbe?, Manuel Morrens®, Hugo Neels!?
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Belgium; >Laboratory for Toxicology and Therapeutic Drug
Monitoring, Ziekenhuis Netwerk Antwerpen, Antwerp, Belgium;
3Collaborative Antwerp Psychiatric Research Institute, University
of Antwerp, Wilrijk, Belgium

Objective: Therapeutic drug monitoring (TDM) is of great impor-
tance for drugs with a high interindividual variability in serum
concentration, a narrow therapeutic range or serious toxic side
effects. Clozapine, an atypical antipsychotic, meets these require-
ments. According to the Arbeitsgemeinschaft fur Neuropsychop-
harmakologie und Pharmakopsychiatrie (AGNP)-TDM consensus
guidelines, TDM of clozapine and its metabolite norclozapine is
strongly recommended.! Three hundred and thirty serum samples,
sent to the toxicological laboratory of Ziekenhuis Netwerk Antwer-
pen for monitoring of clozapine, were tested with a new ultra-high
performance liquid chromatography-tandem mass spectrometric

method (UHPLC-MS/MS). The aim of this research was to evalu-
ate this method for TDM of clozapine and norclozapine, but also
to determine other antipsychotics present in these serum samples.
The obtained serum concentrations were interpreted based on the
therapeutic ranges defined by the AGNP group.!

Method: As recommended for TDM, serum samples were taken
just prior to the morning dose of the antipsychotic (trough concen-
tration). After routine analysis, the remainder of the serum samples
were sent to the toxicological center of the University of Antwerp.
All samples, after a simple liquid-liquid extraction with methyl
t-butyl ether, were analyzed using a fully validated UHPLC-MS/
MS method which is able to quantitate 16 different antipsychotics
and 8 of their major metabolites.

Results: 323 of the 330 serum samples contained clozapine and
norclozapine. For clozapine, only 21.8% of the serum concentra-
tions were within the therapeutic range of 350-600 ng/mL. For
norclozapine, 67.0% were within the therapeutic range. Other
antipsychotics found and the percentages of samples within the
therapeutic range were: amisulpride (n= 29, 20.7%), aripiprazole
(n =38, 52.6%), dehydro-aripiprazole (n =40, 12.5%), bromperi-
dol (n =6, 0.0%), haloperidol (n =37, 81.1%), olanzapine (n = 19,
52.6%), norolanzapine (n=16, 25.0%), paliperidone (n= 86,
49.1%), pipamperone (n = 8, 50.0%), risperidone (n = 16, 62.5%),
quetiapine (n=155, 49.1%), 7-hydroxy N-desalkylquetiapine
(n=151, 94.1%), and zuclopenthixol (n =21, 57.1%).
Conclusion: The retrospective analysis of 330 serum samples
revealed that for most of the antipsychotics found the serum con-
centration was outside of the proposed therapeutic range. How-
ever, correlation with the dose and clinical effect is necessary for
interpretation.
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86. Psychomotor agitation in acute poisoning:
Could we call it a toxidrome?
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Objective: Psychomotor agitation (PA) is a poorly defined but
very common condition presenting as an important issue in the
emergency department (ED) and can be considered a toxidrome
due to its frequent association with acute poisoning. To define the
particularities of acute poisoning with PA we have evaluated the
differences between agitated (AC) and non-agitated (NAC) acute
poisoning cases attending our ED in the last 5 years (2008-2012)
to stress the particular characteristics of the agitated subgroup.
Methods: Based on the files of our data base, gathered in a pro-
spective way, we have compared the clinical, epidemiological and
analytical data and therapeutic approach of AC and NAC acute
poisoning patients.

Results: The total number of toxic cases was 5341 (1% of the
total ED cases). Agitation was found in 522 (9.8%). Men were
more prevalent in total cases (62.4%) and in AC (66.0%) but
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there were no significant gender differences between AC and
NAC. Agitation was significantly more frequent in the 20-40
years age group (p < 0.001). Recreational overdoses were clearly
overrepresented (68.1% in AC vs 52.9% in NAC) by comparison
with suicides and accidents (p <0.001). There were no signifi-
cant differences between NAC and AC in relation to the causal
agent, although agitation was more frequent in drugs of abuse
cases. In the ethanol group with analytical results (total cases
2227/AC 293) the agitation incidence was higher than expected
in the groups with a blood ethanol concentration ranging from
0to 0.5 g/L and from 3 to 4 g/L (p <0.01). It confirms that the
agitation effect is not dose-dependent in acute ethanol cases and
even appears when a sedative effect would be expected. There
were more signs and symptoms from the adrenergic axis in the
AC and treatment was focused on sedation procedures, mainly
benzodiazepines.

Conclusion: Psychomotor agitation was present in 10% of acute
poisonings; it was more prevalent in young adults and was associ-
ated with recreational overdoses. In cases involving ethanol it was
independent of the dose. It was associated with a higher number
of signs and symptoms and treatment is specifically addressed
towards sedation.

87. Gabapentin overdose: A case series
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! Poisons Information Centre Erfurt, Germany; *Poisons
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Switzerland; > Poisons Information Centre Bonn, Germany;
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Objective: The purpose of the study was to assess the toxicity and
clinical feature of gabapentin in overdose, because there is little
information in literature on this topic.

Methods: Cases of overdose of gabapentin from eight poisons
information centers in Austria, Germany, and Switzerland were
analysed retrospectively. Inclusion criteria were monointoxication,
defined dose, and documented follow-up. Severity of symptoms
was assessed according to the Poisoning Severity Score.

Results: A total of 48 cases met the inclusion criteria. Eight
patients were children (age 1.2—13 years), and 40 patients were
adolescents or adults (age 15-84 years). Dose ranged from 300
to 9000 mg (8.3-500 mg/kg) in children and 600 to 60,000 mg
in adolescents/adults. Six children remained asymptomatic,
whereas in two cases mild or moderate symptoms were observed.
Most adolescents/adults developed no or only mild symptoms
(92%); only three patients suffered from moderate symptoms.
Mild and moderate effects in adolescents/adults were caused by
doses from 600 mg and 3000 mg, respectively. In contrast, adults
tolerated doses up to 48,000 mg without adverse effects. Most
frequent symptoms were fatigue (15%), somnolence (19%),
sopor (4.3%), dizziness (8.5%), headache, tremor, ataxia, mild
agitation, and abdominal pain (4.3% each). In single cases coma,
tachycardia, bradyarrhythmia, atrioventricular block, and col-
lapse were observed.
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Conclusion: Overdose of gabapentin frequently resulted in altered
mental status. In most cases only mild symptoms occurred. Severe
symptoms were not observed. There was no clear correlation
between dose and severity of symptoms. These results agree with
case series described by other authors,!? Nevertheless, for a com-
prehensive assessment of the toxicity of gabapentin further inves-
tigations are necessary.
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88. Diabetes insipidus associated with valproic acid
overdose: A rare case of valproic acid toxicity
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Objective: Nephrogenic diabetes insipidus (DI) is caused by a
number of medications including foscarnet, clozapine, and most
commonly lithium. Currently, there are no reports in the English
literature that describes valproic acid (VPA) induced nephrogenic
DI. Here we present a case of DI associated with VPA overdose.
Case report: A 53-year-old man with a past medical history of
schizophrenia and bipolar disorder taking VPA, benztropine,
clonazepam, and fluphenazine presented to the emergency depart-
ment (ED) about 4 h after taking approximately 90 of his 500 mg
extended release VPA (divalproex sodium) tablets and 15 of his
2 mg benztropine tablets in a suicide attempt. Upon arrival, he
was alert but mildly agitated and complained of polyuria. His
initial vital signs were; blood pressure, 151/75 mmHg; heart rate,
80/min; respirations, 20/min; oxygen saturation, 98% on room
air; and afebrile. While in the ED, he became very lethargic and
required intubation. The serum sodium was 151 mEq/L, ammo-
nia 24 umol/L, lithium < 0.2 mmol/L and VPA 733 mg/L, for
which L-carnitine was administered intravenously. The patient
received a total of 3.5 L of normal saline in the ED and he put
out over 8.4 L of dilute urine. His serum osmolality was 309
mOsm/kg and urine osmolality was 128 mOsm/kg. The sodium
and VPA level peaked at 165 mEq/L and 752 mg/L, respectively.
The patient continued to produce a large amount of urine — 18.4 L
over 24 h. He was treated with desmopressin without response and
5% dextrose with half-normal saline supplementation — 21.5 L
over 24 h. Head computed tomography and chest X-ray did not
show any abnormalities. His serum and urine osmolality and
the other laboratory abnormalities normalized over the course
of 2 days.

Conclusion: Although VPA has never been reported to produce
nephrogenic DI, there is growing evidence of VPA inducing renal
tubular dysfunction.! Nephrogenic DI may be considered as a rare
but important effect that can be seen in patients with severe VPA
overdoses.
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89. Bupropion and ethanol co-ingestion presenting
with hypotension and focal seizure activity
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Objective: Describe a case of bupropion toxicity resulting in
hypotension and focal seizure activity in the absence of sodium
channel blockade.

Case report: A 33-year-old woman with a history of depression
and alcohol abuse was found at home with altered mental status
and empty bottles of an extended-release formulation of bupropion
and gabapentin. She was brought to an outside hospital emergency
department (ED) where she was noted to have seizure-like move-
ments. She received lorazepam and was intubated. She did not
require sedation after intubation. Serum ethanol level was 228 mg/
dL and the urine drug screen was positive for benzodiazepines
and amphetamines. Arterial blood gas: pH 7.23, pCO, 41 mmHg,
bicarbonate 17 mmHg. Electrocardiogram (ECG) demonstrated
normal sinus rhythm with QRS 94 ms and QTc 518 ms. She
became hypotensive to 58/35 mmHg which did not improve with
fluid resuscitation. Therefore, a dopamine infusion was initiated;
norepinephrine was substituted for dopamine after transfer to the
tertiary care center. Gas chromatography/mass spectrometry (GC/
MS) urine drug screen detected bupropion, diazepam, and nicotine.
She had a recurrence of seizure-like activity and received 2 mg of
midazolam and was started on a propofol infusion She required
vasopressor support with a norepinephrine infusion for 2 days. As
propofol was weaned on hospital day (HD) 2, she was noted to
have myoclonic activity. Electroencephalogram (EEG) demon-
strated background beta and delta activity with several generalized
poly-spike-and-wave discharges and several focal poly-spike-and-
wave discharges over the right temporo-occipital region. Given the
focal EEG findings, the patient was treated with lacosamide and
valproic acid. Her hospital course was complicated by acute lung
injury which delayed extubation until HD 9. She was discharged
on HD 13 without sequelae.

Conclusion: Bupropion overdose can lead to hypotension and
focal seizure activity in the absence of sodium channel blockade.

90. Methylphenidate poisoning: A devil in disguise?
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Objective: In March 2013 one fatal case of methylphenidate
(MPH) poisoning was reported to the poison center (PC). Route of
exposure was probably nasal application. Subsequently we decided

to describe the epidemiology of methylphenidate poisoning with
the focus on clinical presentations, route of exposure and severe
cases.

Methods: Retrospective analysis of data collected by the PC
between January 2000 and December 2012. Epidemiological
analysis and description of all reported cases concerning meth-
ylphenidate. All reported cases with mono-intoxication and a
successful follow up were reviewed and analysed subsequently
in regard to clinical presentations and the poisoning severity
score (PSS).

Results: In total 968 cases of methylphenidate poisoning were
reported to the PC. There was a nearly linear increase in methyl-
phenidate poisonings throughout the years with an overall escala-
tion in the year 2007. During this time period furthermore a shift in
the patients’ age favoring patients older than 14 years was detected.
Six hundred and nine cases with single substance intoxications
were registered; 206 of them had successful follow-ups. Most of
the cases showed none or mild clinical symptoms (PSS 1 or less).
Only 17 cases with a PSS of 2 were reported. No cases of severe
intoxications (PSS 3 or death) were found. Nine patients presented
with an irregular (parenteral) administration route (nasal, intrave-
nous (IV), subcutaneous).

Conclusion: Methylphenidate is a widely prescribed substance in
children with a high potential for abuse in young adults. The num-
ber of intoxications reported to the PC was small but disproportion-
ately increasing throughout the years. The course throughout the
years reflects changes in prescription policies. Overall no severe
intoxications were reported. In contrast to three cases reported in
the literature'=> which showed a fatal outcome after abuse (nasal
and IV) the oral ingestions were associated with only mild to
moderate symptoms.
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91. A case of unintentional naltrexone-induced
opioid withdrawal successfully treated with
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Objective: Naltrexone-induced opioid withdrawal is difficult
to treat due to its long acting antagonism and high affinity
for the p-receptor. Escalating doses of full p-agonists may pro-
vide partial relief at risk of bioaccumulation and subsequent
respiratory depression. In naltrexone-induced rapid opioid
detoxification regimens, partial [l-agonist, buprenorphine, has
been reported to attenuate withdrawal symptoms.! We report
a case of unintentional naltrexone-induced opioid withdrawal
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successfully treated with buprenorphine in the emergency
department (ED).

Case report: A 44-year-old woman receiving chronic opiates
(30 mg morphine orally, four times per day (PO QID)) for fibro-
myalgia presented to the ED with myalgias, abdominal cramp-
ing, nausea, vomiting, diarrhea, hyperhidrosis, and fatigue.
She ingested 50 mg naltrexone prescribed for constipation and
within 30 min developed unremitting withdrawal symptoms. She
appeared distressed with heart rate 84, blood pressure 101/68,
temperature 35.8°C, respiratory rate 16, and SpO, 99%. Labora-
tory studies showed a pH of 7.52, PCO, 35, HCO;, 29, consistent
with a mixed respiratory alkalosis and metabolic alkalosis. In
the first 2 h 1 L 0.9% normal saline and 1 mg lorazepam intra-
venously were provided without relief. Buprenorphine (4 mg
sublingually) was then provided and within 45 min symptoms
resolved. After 5 h observation and no recurrence of symptoms
she was discharged home.

Conclusion: Peripherally restricted p-antagonists (subcutane-
ous methylnaltrexone or oral naloxone) are preferred for opioid-
induced constipation, avoiding withdrawal symptoms. Central
o2-adrenergic antagonists, benzodiazepines, and antiemetics
may only provide partial relief of opioid withdrawal symptoms
as they do not act at the H-receptor, are unlikely to reduce
opiate craving, and will likely require repeat dosing in with-
drawal induced by long acting p-antagonists (naltrexone). In
contrast to full p-agonists, partial agonist buprenorphine is
long acting (12 h in 2 mg dose), slowly dissociates from the
U-receptor, less sedating, and produces less respiratory depres-
sion. In our case the clinical resolution of withdrawal suggests
buprenorphine was successful at displacing naltrexone from the
U-receptor. Buprenorphine can successfully treat naltrexone-
induced opioid withdrawal in the ED setting and should be
considered if readily available.?
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Objective: Atomoxetine (ATM) is recommended as first line
therapy for attention deficit hyperactivity disorder (ADHD)
patients with a substantial history of drug abuse even though its
abuse potential needs to be qualified. The proportion of patients
receiving ATM as first line therapy increased from 4% in 2009 to
11% in 2011.! The purpose of this study was to investigate the
relationship between non-medical and therapeutic use of ATM,
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the motivation behind it, and how this compares to methylpheni-
date (MPH).

Methods: This is a retrospective observational analytical study
of ADHD drug exposure (ATM and MPH) in adults (> 18 years
of age) reported to the Danish Poison Information Centre in
the period January 2006 to June 2012. Data on therapeutic
use was provided by the Danish National Board of Health
(2007-2012).

Results: The study included 28 ATM and 394 MPH enqui-
ries. Median age and interquartile range: 22 year (18-28
year) for ATM, 27 year (20-35 year) for MPH (2 unknown
cases). Females/males: 11/17 for ATM, 168/225 for MPH (1
unknown case). Cases with/without prescriptions: 13/5 for ATM
(10 unknown cases), 163/86 for MPH (245 unknown cases).
The proportion of exposures motivated by recreational drug use
was significantly lower for ATM (19%) than for MPH (40%)
(z=.14, p=0.032). Enquiries per 1000 therapeutic users
were 0.001 for ATM (r>=0.59, p = 0.13), and 0.004 for MPH
(r>=0.98, p = 0.0008). The relationship between enquiries and
therapeutic use was significantly less strong for ATM than for
MPH (F = 10.40, p = 0.018).

Conclusion: These results suggest that ATM is less likely
than MPH to be used for non-medical purposes, and that ATM
exposures are less likely motivated by recreational purpose.

Reference
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93. Fifty years of the German National Committee
for the Assessment of Poisonings

Axel Hahn, Kathrin Begemann, Matthias Greiner

Federal Institute for Risk Assessment, Berlin, Germany

Background: The German National Committee for the
Assessment of Poisonings located at the Federal Institute
for Risk Assessment (BfR) is now looking back on 50 years
of successful prevention work. It was established in 1964,
within the former German Health Authority (BGA), mod-
elled on the American Food and Drug Administration (FDA)
committee “National Clearinghouse for Poison Control
Centers”, together with the contemporary BfR Centre for
Documentation and Assessment of Poisonings. Likewise,
poison information centers (PCs) were established in the
German federal Lénder according to the American model.
Renowned experts were appointed to the Committee who
supported the German PCs’ services in consultancy and
treatment in cases of accidents

Results: Owing to the individual and appropriate treatment
of cases of poisoning in cooperation with the poison informa-
tion and treatment centers, decisive improvements have been
achieved regarding treatment prevention and consumer protec-
tion (e.g., new product compositions, warning labels and bans on
sales) leading to a drastic reduction in fatal poisoning accidents
in children. The Committee, in which more than 190 experts have
collaborated up to now, provides input for legislative procedures.
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For instance, with the backing of the Committee, BfR proposed
the EU-wide restriction of the sale of paraffin-containing, col-
ored and perfumed lamp oils, which led to a marked drop in
the number of poisoning accidents involving such oils. Also,
the EU standard on child-resistant closures, the restrictions
on methanol in consumer preparations as well as changes to
formulations and warnings on mechanical dishwashing products
are all down to the initiative of Committee members. The Com-
mittee has evaluated information on the identification and treat-
ment of poisonings since 1965. It stores such information within
BfR in a “poison information and recording system — GIFAS”.
Besides substance and treatment information, details on more
than 500,000 formulations, 100,000 cases of poisoning and more
than 900 detailed human case reports (German/English) have
been processed.

Conclusion: The most important goal of the Committee’s work in
the future is the setting up of an annual national monitoring report
of poisonings in cooperation with the German PCs and the Society
for Clinical Toxicology.

94. The Ljubljana Poison Control Center
40 years on

Miran Brvar, Marija Jamsek

Poison Control Center, University Medical Center, Ljubljana,
Slovenia

Objective: With a population of 2 million Slovenia lies in
Central and South-eastern Europe, touching the Alps and bordering
the Mediterranean. The country’s only poison control center
(PCC) is located in Ljubljana, the largest town with 280,000
inhabitants.

Methods: Historical presentation and description of the Ljubljana
PCC.

Results: The first written documents concerning the need for a
PCC in Slovenia go back to 1962. In 1973 the PCC with its own
toxicology ward was established as a part of the Division of
Internal Medicine at the Ljubljana University Medical Center.
Initially, the PCC employed three specialists in internal medi-
cine who treated poisoned patients and performed a toxicology
consulting service for other physicians. In 2013 it still forms
a part of the Division of Internal Medicine and employs five
internal medicine specialists, two registered nurses, nine nurses
and a secretary. The PCC has a renovated ward with nine beds
located above the Medical Emergency Department and Intensive
Care Unit where 200 poisoned patients are treated per year. The
clinical toxicologists work at the Emergency Department and
offer clinical consultations with intensivists. They also provide
a 24/7 clinical toxicology consulting service to all physicians
and other experts in Slovenia, but not to the general public.
Annually they respond to approximately 2000 calls and type
them into a Cloud database accessed over the Internet. The Slo-
venian Register of Intoxication, in which all poisonings have to
be reported on a special form, is also located in the PCC. Both
databases are connected to business intelligence software that
provides reports and analysis on poisonings in Slovenia. The
PCC also houses the most important antidotes, which can be
sent immediately to other hospitals and neighboring countries
if necessary. Furthermore, it maintains a Slovenian register of

antidotes and antidote stores in Slovenia. PCC physicians are
teachers and researchers at the University of Ljubljana Faculty
of Medicine and organize preventive campaigns for the general
public.

Conclusion: With 40 years practice in clinical toxicology the
PCC’s clinical experience and information consulting expertise has
produced impressive results.

95. Setting up and stages of toxicological service
work in the Sverdlovsk region: 40 years of
toxicological service work in the Russian
Federation

Valentin G Sentcov'!, Konstantin M Brusin!, Olga V Novikova',
Sergey I Bogdanov!, Andrey A Reutov!, Dmitriy E Zhovtyak!,
Viacheslav U Misharin?, Aleksey V Martinov?,

Andrey A Masterkov?

"Toxicology Department, Ural State Medical University,
Yekaterinburg, Russia; *Sverdlovsk Regional Clinical Psychiatric
Hospital No. 7, Nizhny Tagil, Russia; 3City Clinical Hospital No.
14, Yekaterinburg, Russia

Objective: In the Sverdlovsk region of Russia a special medical
service for patients with poisoning was set up in 1973 due to the
high incidence of chemical poisoning among the population and
the increasing number of unfavorable outcomes. This study analy-
sed the process of setting up the toxicological service in a large
industrial region of Russia.

Methods: Documents of the Ministry of Health Affairs of the
region, the ambulance service, toxicological departments and the
forensic service bureaus were examined

Results: In 2013 the service involved in the treatment of poi-
soning in Sverdlovsk had operated for 40 years. In the develop-
ment of this service, we can distinguish several stages. A special
medical service to patients with acute poisoning started work in
Yekaterinburg (the region’s administrative center) in 1967. At
that time the first toxicological brigade was formed as part of
the ambulance service. This was followed by the organization
of a special treatment center for acute poisoning (1973-1989).
In 1991 the next stage in the development of this service started.
The earlier treatment center of poisoning became a center of
poisoning for Sverdlovsk city only, alongside a regional center.
In addition four toxicological departments in other large cities
of the region were opened. During some years, there was an
organized mobile brigade for the treatment of patients in the
territory of Sverdlovsk region. In the structure of the medical
catastrophe center a system of toxicological monitoring in cases
of acute intoxication was developed. Mortality in the centers is
currently 2.5-3.5%. We managed to stabilize the morbidity to
the level of 160-180 cases per 100 thousand population. The
mortality from acute intoxication in the Sverdlovsk region is
approximately two times lower than in the rest of Russia. The
next stage was the opening of the department of clinical toxicol-
ogy in the Ural State Medical University (1995). The depart-
ment provides clinical toxicologists for the Urals and Siberia.
Since opening 3184 doctors have been trained.

Conclusion: In the Sverdlovsk region of Russia the service for
the treatment of acute poisoning has grown and expanded. It goes
without saying that the service needs further development.
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96. Comparison of 15,329 unit dose and 12,599 non-unit
dose pediatric laundry detergent exposures using
US National Poison Data System data: 2012-2013

James B Mowry!, Daniel A Spyker?

Undiana Poison Center, IU Health Methodist Hospital,
Indianapolis, Indiana, USA; *Oregon Poison Center, Oregon
Health & Science University, Portland, Oregon, USA

Objective: Toxicity from unit dose laundry detergents (UD) has
been reported in Europe and the US. We compared pediatric expo-
sures to UD and non-UD laundry detergents (NUD) in the US since
their marketing in 2012.

Methods: Start date, route, medical outcome, clinical effects (CE),
and therapies for pediatric (0-5 years), closed, human, single sub-
stance exposures to UD and NUD products in US National Poison
Data System (NPDS) (1 January 2012 through 31 October 2013)
were compared by likelihood ratio Chi-square and Fisher’s exact
(SAS JMP 9.0.0). Exposure time courses were correlated (r) to
Internet searches using Google Trends (GT)

Results: 15,329 UD (15,116 liquid, 142 granular, 71 liquid-granu-
lar) and 12,599 NUD exposures were compared. Frequency of UD
exposures increased from O to approximately 30/day while NUD
exposures decreased from approximately 22 to approximately
17/day. UD exposures best correlated with GT searches 3 weeks
earlier (r=0.713), although the first UD exposure was 3 weeks
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before the first GT search. Aspiration and ocular exposures were
more likely for UD (<0.001, Fisher’s exact). For the 57 CEs
reported for >8 subjects; odds ratio (UD:NUD) was >1 for 55,
p-value (Fisher’s exact) was << 0.05 for 47 (Table 1). For the 18 treat-
ments reported by > 8 subjects: odds ratio was > 1 for 16, p value
was < 0.05 for 13. Exposure to UD was more likely to be associated
with Major/Fatal and Moderate/Major/Fatal outcomes (p <0.0001).
Conclusion: Pediatric UD exposures have increased significantly
since their 2012 release in the US. Exposure to UD products is
associated with increased clinical effects, therapeutic interventions
and more serious outcomes.

97. Surveillance of biocide-related toxic exposures
in Italy

Laura Settimi', Franca Davanzo?, Luciana Cossa’,

Elisabetta Urbani!, Felice Giordano*, Giovanni Milanesi?

'National Center for Epidemiology, Surveillance, and Health
Promotion, National Institute of Health, Rome, Italy; *National
Poison Control Centre in Milan, Niguarda Ca Granda Hospital,
Milan, Italy; *Department of Environmental Health, National
Institute of Health, Rome, Italy; *Department of Public Health,
“Sapienza” University, Rome, Italy

Objectives: European legislation concerning the placing on the mar-
ket of biocidal products (Directive 98/8/EC; Regulation 528/2012/

Table 1. Comparison of unit dose and non-unit dose pediatric laundry detergent exposures.

Unit dose Non-unit dose
Category (N=15,329) (N=12,599)  Chisquare
QOdds ratio (likelihood P value
Parameter UD/LD  Number Percent Number Percent ratio) (Fisher’s exact)
Route of exposure
Aspiration 4.86 71 0.46 12 0.10 35.8 <.0001
Ocular 1.34 2108  13.8 1294 10.3 79.2 <.0001
Ingestion 0.99 13813  90.1 11460  91.0 5.82 0.9925
Clinical effects
Pneumonitis 26.3 32 0.21 1 0.01 31.1 <0.0001
Esophageal injury 18.1 22 0.14 1 0.01 19.8 <0.0001
Coma 10.3 25 0.16 2 0.02 18.9 <0.0001
Respiratory Depression 8.90 65 0.42 6 0.05 46.5 <0.0001
Acidosis 6.74 41 0.27 5 0.04 25.6 <0.0001
Drowsiness/Lethargy 591 1072 6.99 149 1.18 642 <0.0001
Dyspnea 5.06 191 1.25 31 0.25 99.7 <0.0001
Bronchospasm 4.97 139 0.91 23 0.18 71.4 <0.0001
Excess secretions 3.10 253 1.65 67 0.53 82.7 <0.0001
Diarrhea 2.68 303 1.98 93 0.74 81.0 <0.0001
Cough/choke 2.56 2074 135 667 5.29 560 <0.0001
Vomiting 2.27 7370  48.1 2666 21.2 2245 <0.0001
Treatments administered
Ventilator 9.98 85 0.55 7 0.06 63.8 <0.0001
Intubation 9.35 91 0.59 8 0.06 66.5 <0.0001
Oxygen 6.99 170 1.11 20 0.16 109 <0.0001
Antiemetics 4.66 210 1.37 37 0.29 103 <0.0001
Fluids IV 4.61 331 2.16 59 0.47 162 <0.0001
Bronchodilators 4.11 150 0.98 30 0.24 65.9 <0.0001
Steroids 3.60 140 091 32 0.25 53.9 <0.0001
Antibiotics 2.93 360 2.35 101 0.80 110 <0.0001
Medical outcome
Fatal - 1 0.0001 0 0 1.20 0.5489
Major/Fatal 6.51 95 0.0062 12 0.0010 58.2 <0.0001
Moderate/Major/Fatal 3.14 1167 0.0761 305 0.0242 403 <0.0001
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EU) requires that Member States (MSs) report to the Commission
information on poisoning incidents. In order to comply with this
commitment, the Italian National Institute of Health and the National
Poison Control Centre in Milan (NPCCM) implemented the Italian
Surveillance System of Biocide-related Hazardous Exposures and
Poisonings (SBHEP). The present contribution is aimed at character-
izing cases of exposure to biocides occurred in Italy in 2007-2010.
Methods: Information on cases notified to SBHEP was reviewed
and classified according to the Main Group of use and Product
Type of the involved biocides. Active ingredients were grouped
according to chemical class and identified by standard denomina-
tion. Each case was reviewed in order to evaluate the association
between exposure and clinical effects and classified according to
the Poisoning Severity Score.!

Results: In the period under study 6,210 human cases of exposure
were identified. Some 26% (No. 2183) developed at least one sign/
symptom possibly related to biocides. Severity of clinical effects
was low in the vast majority of biocide-related poisonings (86%,
No. 1486), moderate in 11% (No. 272). Twenty-seven cases suffered
severe effects (1%). Most patients were exposed at home (76%, No.
1267). Occupational and environmental exposures were reported for
10% (No. 160) and 14% (No. 227) of cases, respectively. About 24%
(No. 419) of cases were aged <5 years. About 48% of cases were
exposed to disinfectants (low severity: 810 cases; moderate severity:
149; severe: 11 cases); 5% to preservatives (low severity: 107 cases;
moderate severity: 9; severe: 1 case); 46% to pest control (low sever-
ity: 883 cases; moderate severity: 114; severe: 15 cases).
Conclusion: Surveillance of biocide-related poisoning can provide
arelevant contribution to prevention. Poison control centers should
be considered as main sources of data at national level. However,
common rules for data classification and reporting are urgently
needed at European level in order to facilitate data comparison on
biocide toxic exposures and highlight emerging problems.

Reference
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98. A preliminary comparison between human
exposure cases identified in the US by the
National Poison Data System and in Italy by
the National System for Surveillance of Toxic
Exposures and Poisonings

Laura Settimi', Alvin C Bronstein?, Franca Davanzo?,

Anna Celentano?, Fabrizio Sesana3

National Institute of Health, Rome, Italy; *Rocky Mountain
Poison and Drug Center, Denver Health, Denver, Colorado, USA;
3Milan Poison Control Center, Azienda Ospedaliera Ospedale
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Objective: The US National Poison Data System (NPDS) and the
Italian National System for Surveillance of Toxic Exposures and
Poisonings (NS-STEP) use similar methodologies for classifica-
tion and analyses of poison center (PC) calls. A systematic com-
parison between the observations provided by these systems could
highlight common emerging problems, encourage data sharing,
analyses, and support prevention.

Table 1. Percentages of exposures by substance categories most
frequently identified by the US and the Italian systems.

ALL 0-5 >20
ages (%) years (%) years (%)
NS- NS- NS-
NPDS STEP NPDS STEP NPDS STEP
Analgesics 10 7 10 7 13 6
Cosmetics/personal 8 4 13 8 3 2
care products
Household cleaning 7 17 20 9 6 17
substances
Sedatives/hypnotics/ 6 10 1 2 11 21
antipsychotics
Foreign bodies/toys 4 5 7 10 1 1
Topical preparations 4 2 7 2 2 3
Antidepressants 4 5 1 1 6 10

Methods: We performed an indirect comparison of the main char-
acteristics of 2008 human exposure cases in the US and Italy as
shown in NPDS and NS-STEP reports. !

Results: NPDS human exposures per thousand population were
ten times higher than NS-STEP (8.00 vs. 0.77). For most of the US
calls (93%) a PC was consulted from the exposure site, while in Italy
56% of calls were made from a hospital. In both countries most of
cases were home exposures (91%, US and 93%, Italy, respectively)
and most of exposures were unintentional (US: 83%; Italy: 78%).
Patients aged 0-5 years were 52% in the US and 44% in Italy. About
54% and 48% of the American cases were exposed to pharmaceuti-
cals and non-pharmaceuticals, respectively, while 40% of the Italian
calls were pharmaceutical exposures, 57% to non-pharmaceuticals,
2% to both agents and 1% to unknown agents. Table 1 compares the
percentages of exposures by substance categories most frequently
identified by the US and the Italian Systems.

Conclusion: International monitoring and outbreak detection for
poisoning public health events is needed. Study of international
trends and data harmonization is required.

99. Surveillance of hazardous exposures to electronic
cigarettes in Italy

Franca Davanzo!, Laura Settimi?, Giovanni Milanesi!,

Felice Giordano?, Fabrizio M Sesana!, Anna Celentano’,

Elisabetta Urbani?, Giscardo Panzavolta', Luciana Cossa’,

Adriana Tomoiaga', Angelo Travaglia!, Valeria Dimasi'

INational Poison Control Centre in Milan, Ospedale Niguarda Ca
Granda, Milan, Italy; *National Institute of Health, Rome, Italy;
3Sapienza University, Rome, Italy

Objectives: Liquid solutions (e-liquids) used in electronic ciga-
rettes (e-cigarettes) represent a potential source of toxic exposures
to nicotine. This study provides a description of human exposures
to e-liquids reported to the Italian National Poison Control Centre
in Milan (INPCCM) in 2010-2013.

Methods: The INPCCM database was searched to identify human
cases exposed to e-liquid from January 2010 through June 2013.
Each case of interest was reviewed and classified according to the
Poisoning Severity Score.!

Results: A total of 185 cases were identified. One case was
reported in 2010 and 2011, respectively, 42 cases in 2012,
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and 143 during the first 6 months of 2013. Some 15% of cases
were aged 5 years or less, 7% 6-19 years, 64% 20-49 years,
and 11% 50 years or more. About 58% of cases were men and
41% women. Most of the exposures were unintentional (96%)
and occurred while the victim was using an e-cigarette (78%).
Uncontrolled access to e-liquid by a young child accounted for
16% of cases, while 4% were victims of therapeutic error due
to exchanging a cartridge with a pharmaceutical mono-dose
preparation. Two cases developed allergic reactions. Intentional
exposure occurred in 3% of cases including two cases of suicide
attempt and three cases of abuse. The route of exposure was 80%
ingestion, 9% inhalation and ocular, respectively, 4% dermal.
About 38% of cases developed signs/symptoms possibly related
to e-liquid exposure. Clinical effects most frequently reported
were oropharyngeal irritation (10%), nausea (7%), ocular irrita-
tion (6%), vomiting (5%). In all symptomatic cases severity of
medical outcomes was minor, but in two cases it was moder-
ate. These last ones included: a 2-year-old child who developed
ataxia, vomiting, and tachycardia following ingestion of a 3.6%
nicotine solution; a 34-year-old patient who suffered headache,
vertigo, gastric pyrosis, and dyspnea following unintentional
e-liquid ingestion while inhaling from an e-cigarette.
Conclusion: Although most of the reported exposures did not have
serious outcomes, it should be considered that e-liquids contain-
ing high nicotine concentrations may pose a serious health threat
especially to children.
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100. Snus vs. cigarettes: A change in pattern of calls
to the Norwegian poisons information center

Lise G Ringstad, Helga R Lorentzen

National Poison Centre, Norwegian Directorate of Health, Oslo,
Norway

Objectives: Snus is a moist powder tobacco product popular
in Sweden and Norway but banned in the rest of Europe. This
nicotine product is put under the lip and through which the nico-
tine is absorbed. We report new trends in tobacco inquiries at the
poisons information center and how these trends reflect on public
health issues.

Method: Analysis of the poisons information database and
Statistics Norway (SSB).

Results: The use of snus has increased in Norway during the
past 10 years. At the same time cigarette smoking has decreased.
The Norwegian poison center has registered a change in inqui-
ries about accidental ingestion of snus vs. cigarettes in the same
period. While inquiries about accidental cigarette ingestions
dominated just a few years ago, snus inquiries are by far more
frequent at the moment. In the statistics we find that cigarettes
and snus have practically changed places. The total number of
calls about unintentional ingestion of tobacco products has not
changed over the years. They are quite stable, approximately
around 450 with a range from 430-508 (2008-2012).
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Conclusion: As cigarette smoking has decreased in Norway, the
use of snus has increased correspondingly. The reason for this
is possibly that there is a massive focus on health hazards with
smoking in Norway whereas snus has been largely ignored. This
is reflected in the increase in consumption of snus, especially
amongst teenagers and young adults as a trend particularly over
the last few years. We believe that these statistics probably give us
the answer to the changes in inquiries to the poisons information
center. The pattern of use is actually reflected in the poisons center
telephone statistics. The availability of snus for children increases
as the pattern of use changes from cigarettes to snus. Other rea-
sons that might explain the drop in “cigarette” calls could be better
information on our websites and larger focus on cigarettes on the
whole, and parents’ awareness. The availability of snus and also
the presentation of snus render it more tempting for the young to
taste than cigarettes.

101. Calls concerning electronic cigarettes to the
Finnish Poison Information Centre

Suvi Pajarre-Sorsa, Mervi Saukkonen, Kalle Hoppu

Poison Information Centre, Helsinki, Finland

Objective: Electronic cigarettes (EC) are battery-operated products
designed to deliver nicotine, flavor and other chemicals. They turn
all these into a vapor when inhaled. ECs are filled before inhaling
with few drops of a flavored liquid from a small bottle (10-30 mL)
containing various amounts of nicotine (0—40 mg/mL). Flavors
range from bubble-gum to tobacco.

Methods: Retrospective review of the Finnish Poison Information
Centre’s (FPIC) call-records. During 1 January 2010-31 October
2013 FPIC received 74 inquiries concerning EC. General inquiries
(10) and calls related to animal exposures (4) were excluded. The
60 remaining calls related to EC liquid were: spatter in the eye
(9/60) or on skin (5/60), accidental or intentional ingestion (37/60),
and inhalation exposures (9/59).

Results: The first call concerning EC was received in November
2010 (the only one that year). In 2011 there were 8 inquiries, 33 in
2012 and by the end of October 2013 there were already 33 inqui-
ries concerning EC, while the number of calls to FPIC has remained
unchanged; 53/60 of the cases were accidental, 5 were deliberate,
and in 2 intentionality was unknown; 16/60 patients were aged under
6 years, 4 were 6-15 years of age and there were 31 adults (=16
years). Two calls concerned more than one patient and in 7 cases age
was unknown. In 31/60 of the calls, the patient was symptomatic;
symptoms were generally mild. In ingestion or inhalation expo-
sures the main symptoms were nausea and/or vomiting. Exposures
in the eye or on the skin caused irritation. In 18/60 the cases were
instructed to stay at home, 28/60 were advised to seek medical atten-
tion if needed. 14/60 were referred to a hospital mainly for activated
charcoal or the patient was already in hospital.

Conclusion. EC inquiries were less than 10% of all tobacco/
nicotine related inquiries. In EC inquiries the patients were mainly
young adults, while in tobacco/nicotine related inquiries the great
majority were children under 6 years of age. The different age
distribution of the calls related to EC may reflect the novelty and
limited use of the products, although the picture may be changing
rapidly. The liquid used in ECs seems to be mainly irritating.
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102. E-cigarettes: A need for better quality regulation?
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INational Poisons Information Center;, University Medical
Center, Utrecht, The Netherlands; *Department of Intensive Care
Medicine, University Medical Center, Utrecht, The Netherlands;
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Introduction: Electronic (e) cigarettes are supposed to be an aid to
smoking cessation and therefore increasingly popular. The e-ciga-
rette is a battery-powered, pen shaped, device which vaporizes the
e-liquid into an aerosol mist which simulates tobacco smoking. The
e-liquid contains propylene glycol with up to 36 mg/mL nicotine.
E-liquid cartridges need to be refilled. The household presence of
e-liquids containing high concentrations of nicotine creates a risk
of accidental and intentional ingestions.

Methods: Retrospectively, from January 2007-November 2013,
all cases of ingestion of e-liquids in the Dutch Poisons Informa-
tion Center (DPIC) database were evaluated with regard to age,
exposure circumstances, and health effects.

Results: 20 cases, 16 accidental and 4 intentional exposures, were
identified; 2 in 2008, 1 in 2012 and 17 in 2013. Ten exposed persons
were 18 years or older, four were between 13 and 18 years and six
were 2 years or younger. The estimated ingestion ranged from 0.1
to 4 mg/kg bodyweight. However, due to lack of information about
the specific product and ingested amount, the nicotine dose was
uncertain in most cases. In at least four cases exposure was caused
by leaking or broken e-cigarettes. The health effects reported were a
burning throat (4), vomiting (5), nausea (3), dizziness (3), headache
(2) and palpitations (1). Four children were admitted to hospital.
Discussion: The sharp rise in the number of calls to the DPIC in
2013 most likely reflects the increased use of e-cigarettes. E-cig-
arettes and e-liquids are widely available, also through the Inter-
net, and unfortunately sometimes of inferior quality. Advertising
campaigns promote e-smoking as a healthier alternative to regular
cigarette smoking. In the Netherlands and other European coun-
tries opinions differ whether or not e-cigarettes should be regulated
as medicines to ensure quality and safety. In 2012 the Dutch court
decided to consider the e-cigarette as a non-medical product.
Conclusion: These poisons center data show the undesirable effects
of the use of e-cigarettes, and justify the call for quality regula-
tion of these products. As these products now have a non-medical
status, this would mean involvement of the Food and Consumer
Product Safety Authority.

103. Trends in electronic cigarette exposures
reported to the National Poison Center database

J Priyanka Vakkalanka, Lewis S Hardison, William F Rushton,
Christopher P Holstege

Department of Emergency Medicine, University of Virginia,
Charlottesville, USA

Objective: The Centers for Disease Control and Prevention (CDC)
has reported an increase in electronic cigarette use in both adults and
adolescents.!> The American Association of Poison Control Centers
specifically designated codes for these products in 2010, and to date,

only limited studies using single poison center or regional data have
described trends in these exposures. This study aims to characterize
epidemiological trends in electronic cigarette exposures reported to
the National Poison Center Database (NPDS).

Methods: NPDS data were queried for all calls to United States (US)
poison centers from 1 June 2010 through 30 September 2013 for
human exposures to electronic cigarettes. Demographic, exposure, and
clinical characteristics were assessed. Changes in rates of call volume
per month were analyzed using linear spline regression modeling
Results: A total of 1700 human exposures were reported to NPDS, of
which the most frequent age groups were children =5 years (42.2%)
and adults ages 20-39 years (27.4%). There were slightly more
exposures reported among males (52.5%) than females (47.5%). The
majority (84%) of patients had no more than minor effects reported/
expected; one suicide was reported as a result of a single substance
exposure. The greatest volume of exposures was reported in the west-
ern region of the US (26%), while the lowest volume was reported
from the northeast (13%). Temporal trends showed an increase of
1.5 exposures per month [95% CI: 1.3—1.7] from June 2010 through
January 2013, after which exposures increased by 10.6 per month
[95% CI: 9.4-11.9] from February through September 2013. The
change in rate in recent months was greatest in children =5 years,
from 0.63 increased exposures per month [95% CI: 0.5-0.8] to 6.8
increased exposures per month [95% CI: 5.9-7.7].

Conclusion: This is the first study to use national-level poison
center data from the US to characterize epidemiologic trends in
electronic cigarette exposures. The volume of exposures is great-
est for children =5 and 20-39-year olds. While the recent six-fold
increase in reported exposures may be due to more diligence in
coding practices, this trend may reflect changes in overall preva-
lence and availability of electronic cigarettes in households.
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104. E-cigarette liquid refills — a safe beverage?
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Objective: To analyse calls to the UK National Poisons Infor-
mation Service (NPIS) involving ingestions of e-cigarette refill
solutions and to examine any recorded adverse effects.
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Methods: Calls to the UK NPIS were analysed for enquiries relat-
ing to unintentional and intentional e-cigarette liquid ingestions
between April 2007 and August 2013.

Results: The UK NPIS received a total of 150 enquiries, specifi-
cally concerning e-cigarette refill liquid ingestions. The data shows
a significant increase in the number of telephone enquiries, rising
from six calls in 2007 to over 75 enquiries from January to August
2013. The number of enquiries involving children aged 4 years and
younger accounted for 36.5%, of which 10% developed features
and required further hospital management. Adults accounted for
56.1% of these enquiries. A total of 14 cases (9.5%) displayed
features of toxicity at more than 4 h post-ingestion. The most com-
mon features reported (at the time of the enquiry) were vomiting
(11.9%), nausea (6.6%), dizziness (5.9%), and abdominal pain
(3.9%). Features such as tachycardia, tremor, chest pain, dyspnoea,
anxiety, and agitation were also recorded. Two cases involved
significant and prolonged toxicity: a 20-year-old female ingested
1.5 mL of e-cigarette liquid. She developed vomiting, hematemesis,
and melaena which persisted for 3 days post-ingestion. A 39-year-
old male ingested an unknown quantity of e-cigarette liquid as a
means of self-harm. Features included vomiting, confusion, bra-
dypnoea, hypertension, tachycardia, and atrial fibrillation.
Conclusion: These liquid refills contain varying concentrations of
nicotine. Other harmful, undisclosed ingredients including diethyl-
ene glycol and carcinogenic tobacco specific N-nitrosamines have
also been detected in the solutions.! Results of this analysis indi-
cate that these products have the potential to cause serious harm.
Further regulation is essential in order to inform the public of the
potentially serious effects of these readily available agents.
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Objective: To analyse calls to UK National Poisons Information
Service (NPIS) and develop a school-based, poisoning prevention
program aimed at pupils 4-11 years.

Methods: The UK Poisons Information Database (UKPID) was
searched for poisoning enquiries between January 2008 and
December 2012 for all cases involving children aged 0—11 years.
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Results: The NPIS received a total of 84,967 calls regarding
children up to and including 11 years of age during this period.
Of these, 19.5% (n=16 542) involved enquiries concerning the
specific target group (4—11-year-old). The number of enquiries
decreases with age, the highest proportion of the target group, (4—11
years) related to the youngest children, aged 4 years (33%). Not
surprisingly, the most common location for poisoning incidence
was the home (87.7%), followed by schools (6.4%), public areas
(2.9%), hospitals (1%), and GP surgeries (0.4%). Accidental expo-
sures accounted for 75% (n = 605) of these enquiries and 19.6%
(n=156) were recorded as therapeutic errors; 6.2% (n=64) of
enquiries were intentional exposures in those aged 9—11 years.
Conclusion: These data suggest that poisoning prevention edu-
cational programs, focusing on children between 4 and 11 years,
may help to reduce the number of children exposed to potentially
toxic agents. Previous educational programs have included stand
alone, generalized sessions, however, it has been suggested that
this method has resulted in a lack of retained knowledge.! Our pro-
posed intervention aims to integrate poisoning awareness within
the school curriculum by developing an age specific, hands-on
topical approach. Schools could use these sessions as a starting
point for further projects such as focused safety awareness weeks,
whereby knowledge is more likely to be retained by pupils This
intervention program, also anticipates that younger siblings will
be inadvertently educated by their older brothers and sisters, an
outcome reported with other prevention studies.”
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