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AbstractsAbstracts1. Investigation of the Poisoned Patient - History
Taking and Physical Examination

Groszek B.
Department of Clinical Toxicology, Jagiellonian
University, Kraków, Poland

Background: Assessment of an acutely poisoned patient
involves the taking of an appropriate history, assess-
ment of the vital signs, level of consciousness, a phys-
ical examination, and requesting appropriate toxicological
and non-toxicological investigations. Diagnosis is
based on the history, circumstantial evidence, a clus-
ter of symptoms and signs, on the results of biochemi-
cal and toxicological analyses and ECG or X-ray
abnormalities. Poisoning should be suspected in all
cases of sudden, severe, and unexpected illness and in
any patient who presents with multisystemic
involvement. History: In many cases, it is not diffi-
cult to make the correct diagnosis because a history of
drug overdose or exposure to the toxic agent is pro-
vided by the patient, family members, witnesses or
emergency services staff. If the patient is unable to
provide accurate information (very young, uncon-
scious, demented) circumstantial evidence may be
important in establishing the diagnosis. In previously
healthy young adults, self-poisoning is probably the
reason for unexpected coma. When unconscious
patients are found with empty drug packages, alco-
holic beverages, household product containers, it is
reasonable to suspect that these agents may be the
cause of coma. Suicide notes, sent SMS or e-mails
will support the assumption of self-poisoning. The
surrounding circumstances and the place of discovery
may suggest poisoning with a specific agent (e.g. car-
bon monoxide poisoning in the bathroom with gas
water heater or in the garage). In an unsupervised
child, circumstances often suggest that the substance
in the mouth or on the skin has been swallowed. The
patient’s medical or psychiatric history, current med-
ications used by patient or family members, obtained
from family or friends if the patient is unable to relate
the information, may imply a likely cause of
poisoning. Physical examination: Findings on
physical examination are of great clinical value. The
general appearance of the patient, including vital
signs, skin color and lesions, skin and breath odor,
may give important diagnostic features. The patient
who has taken an overdose often exhibits varying
clinical signs, with alteration in cardiovascular (e.g.
hypotension, hypertension, dysrrhythmias), respira-
tory (e.g. reduced respiratory rate and airway
reflexes), and neurological (loss of consciousness,
convulsions, corneal and pupillary reflexes, and spi-
nal reflexes) functions. Other signs, e.g. needle
tracks, pressure marks, bullous lesions and soft tissue
swelling, may also be present. Several clinical pat-
terns may also be typical for different types of poi-
soning and these can be a useful guide to discovering
the agent responsible, laboratory tests needed and
treatment required. The presence of toxidromes
“clusters of symptoms and signs in the same patient”
will be of considerable diagnostic value. Toxidromes
due to opioids, anticholinergics, cholinergics, sym-
pathomimetics and salicylates are the most readily
recognizable. Conclusion: Careful history taking
and physical examination allow the establishment

that a patient’s symptoms and signs are the result of
exposure to one or more chemical substances.

2. The Principles of Blood Tests in Adult Toxicology
Ferner RE.
West Midlands Centre for Adverse Drug Reactions, City
Hospital, Birmingham, UK

Objective: To explain the purpose and value of blood
tests in adult toxicology. Method: The possible rea-
sons for undertaking blood tests are considered with
regard to diagnosis and management of poisoning in
adults. Results and discussion: Blood tests should only
be done with a clear purpose in mind, and once
requested, the results should be found and acted upon.
Some simple biochemical tests can be helpful in making
a diagnosis of poisoning and guiding treatment, and it is
reasonable to check them in all patients where poison-
ing is possible: urea, creatinine, sodium, potassium,
chloride, (venous) bicarbonate, glucose. Abnormal
results in these measurements can suggest what fur-
ther testing will be appropriate. Functional tests, such
as prothrombin time in patients who have taken cou-
marins, may be essential to the satisfactory manage-
ment of some overdoses. Some toxicological tests
need to be carried out as they may give the only clue
to diagnosis. Testing for paracetamol (acetami-
nophen) is the most frequent example of a test whose
omission in the investigation of an unconscious or
uncommunicative patient, can be disastrous. Other
toxicological tests will be needed to diagnose toxic
causes for clinical syndromes, which may be any-
thing from sudden unconsciousness to chronic
peripheral neuropathy. The diagnostic tests can be
tailored to the clinical syndrome. The diagnosis of
the cause of death is a particular challenge, and
results can be seriously misleading. Drugs with nar-
row therapeutic ranges, e.g. lithium and digoxin, are
good examples of poisons where measurement of
serum concentration can be very helpful in manage-
ment. Others include iron (with total iron binding
capacity), ethylene glycol and methanol; and anti-
epileptic agents in patients with epilepsy. Sensible
tests: urea, electrolytes, and creatinine; venous bicar-
bonate; glucose, ANION GAP = [ cSODIUM + cPO-
TASSIUM] - [ cBICARBONATE + cCHLORIDE]
Essential tests, where knowing the concentration may
be the only clue: paracetamol (acetaminophen)Tests
suggested by clinical circumstances: drug concentra-
tions, where the result might alter management - lith-
ium, salicylate, iron, methanol, ethylene glycol. Tests
where knowing the concentration usually does not
alter management: opioids (give naloxone); tricyclics
(give support); benzodiazepines (give support, fluma-
zenil). Drug screening may be helpful for several
clinical syndromes: alopecia; cardiac arrhythmia or inf-
arction in younger patients; respiratory arrest; aggression;
confusion; peripheral neuropathy; unconsciousness;
unexpected death. Functional tests can be useful, e.g. pro-
thrombin time in patients who have taken coumarins;
cholinesterases in patients who have taken organophos-
phorus compounds. Conclusion: careful choice of
tests can substantially improve the diagnosis and
management of poisoning, and the cost-effective uti-
lization of the laboratory.

3. Investigation of the Poisoned Patient: Place of
Cardiovascular Monitoring

Mégarbane B.
Réanimation Médicale et Toxicologique, Hôpital Lari-
boisière, Paris, France

Objective: Drug-induced hypotension is a common
feature in acute poisonings, related to various mecha-
nisms.1 Circulatory failure represents a life-threatening
complication requiring close monitoring of the patient’s
hemodynamic conditions in intensive care (ICU).
Despite significant improvement in critical care, drug-
induced cardiovascular failure remains a leading cause
of death.2 Cardio-toxicants include not only the car-
diovascular drugs but also various other toxicants like
antidepressants, H1-antihistaminic agents, meprobam-
ate, chloroquine, cocaine, organophosphates, cyanide,
and plants.3 The objective is to discuss the role and
indications for the different available tools and tech-
niques for cardiovascular monitoring in acute
poisoning. Methods: Review of PubMed-referenced
studies. Results: Physiology rules teach us that vas-
cular perfusion pressure is determined by three factors:
the stroke volume, the heart rate, and the systemic vas-
cular resistance. Any alteration in one of these factors
immediately results in a compensation by the two others,
unless some degree of drug-induced failure of these mech-
anisms occurs leading to hypotension. Shock is defined as
1) systolic blood pressure <90 mmHg or decrease in usual
systolic blood pressure >40 mmHg or mean blood pres-
sure <65 mmHg, 2) unresponsive to fluids, 3) with at least
one sign of organ hypoperfusion. While blood pressure
and heart rate only describes “macrocirculation”, circula-
tory failure results from the inability of circulation to meet
the metabolic cell demand, expressed as impairment of
“microcirculation”. Alteration in microcirculation is usu-
ally evidenced by the occurrence of symptoms or signs
including dizziness, loss of consciousness, collapse, chest
pain, or skin discoloration. Consequently, repeated assess-
ment of changes in mental status and urine output as well
as chemical tests including plasma lactate, serum creati-
nine, and liver enzymes, is mandatory to guide adequate
treatments. Determination of hypotension mechanism is
mandatory to improve patient management. Providing
preload parameters is useful to optimize fluids. Measure-
ment of cardiac index is essential to distinguish between
cardiogenic (<2.5 L/min/m2) and peripheral failure (>3.5
L/min/m2). Heart failure mainly results from decreased
systolic myocardial contractility.3 However, other mecha-
nisms may also be implicated, including diastolic dysfunc-
tion, alteration in heart contraction geometry, myocarditis
or acute coronary syndrome. For instance, overdoses with
calcium-channel blockers, beta-blockers, and membrane-
stabilizing agents may result in myocardial negative ino-
tropic effects as well as arterial dilatation. Besides inva-
sive blood pressure (using an arterial catheter) and
electrocardiogram monitoring, circulation conditions can
be assessed using a large number of bedside devices.
Echocardiography coupled with Doppler allows a direct
visualization of the heart contractility and aspects (ventri-
cle dilatation, myocardium thickness, valve diseases);
however, it remains operator-dependent.4 Right heart cath-
eterization, traditionally performed by all intensivists,
allows the thermodilution-based measurement of cardiac
output as well as the simultaneous determination of arte-
rial and mixed venous blood gases providing insights on
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had used magic mushrooms, the Dutch government
asked the “Coordination Centre for Assessment and
Monitoring of new Drugs” (CAM) for a risk
assessment. Methods: The CAM, with experts from
scientific institutes involved in monitoring, research,
and criminal investigation related to drugs of abuse,
performed a risk assessment on hallucinogenic mush-
rooms according to established procedures: review of
available literature, scoring of the risks for individual
health, public health, public safety, and organized
crime. Results: Scientifically, the risk assessment is
straightforward: acute toxicity is mainly confined to
anxiety or panic attacks and chronic toxicity to the
occurrence of flashbacks. The number of incidents
reported is low. The risks for disturbing public order
and criminal involvement are small. The Amsterdam
municipal health department described that in 1 out of
2500 cases of mushroom use, an ambulance was called.
Ninety-two per cent of these calls concerned tourists.
Only 2 out of 100,000 uses actually led to hospital
admission. Tourists are considered a vulnerable group,
using magic mushrooms in an unfamiliar setting, some-
times impatiently taking an overdose while waiting for
the hallucinogenic effects to occur. The CAM advised
the provision of high quality user information especially
aimed at tourists.1 The CAM explicitly warned that pro-
hibiting hallucinogenic mushrooms could create new,
more dangerous situations: the use of stronger halluci-
nating drugs, and possible criminal involvement like
hiding psilocybin in chocolates. Nevertheless, the Min-
ister of Health prohibited the selling and use of halluci-
nogenic mushrooms in 2008. The arguments of the
CAM were considered valid, but too difficult to carry
out. Conclusion: Up till now the NPIC received
fewer questions on magic mushroom use, but more on
other drugs of abuse like GHB and cocaine. After the
prohibition of magic mushrooms in the UK in 2005 its
use declined in the first year and remained stable later
on. The use of cocaine increased.2 References: 1.
Coördinatiepunt Assessment en Monitoring nieuwe
drugs. Risicoschatting van psilocine en psilocybine bev-
attende paddenstoelen (paddos’s). Bilthoven 2007.
http://www.rivm.nl/bibliotheek/digitaaldepot/cam_paddo_
advies.pdf 2. Hoare, J. Drug Misuse Declared: Findings
from the 2008/09 British Crime Survey England and
Wales. July 2009. http://www.homeoffice.gov.uk/rds/
pdfs09/hosb1209.pdf

235. Chronic Digoxin Toxicity, Serum Potassium,
and Fab Failure: A Case-control Study

Manini AF,1 Nelson LS,2,3 Hoffman RS.2,3

1Division of Medical Toxicology, Mt. Sinai School of
Medicine, New York; 2Department of Emergency Medicine,
NYU School of Medicine, New York; 3New York City
Poison Center, New York, US

Objective: In contrast to patients with acute digoxin
overdose, the prognostic utility of the serum potassium
concentration for patients with chronic digoxin toxicity
is unclear. We aimed to evaluate this relationship, since
in our practice chronic toxicity is more prevalent than
acute digoxin overdose. Methods: Study design was
retrospective case-control. The setting was a Poison
Control Center (PCC) and an urban tertiary referral hos-
pital. Cases were defined as PCC referrals with chronic
digoxin toxicity resulting in fatality over a 7-year period
(2000–06). Controls were defined as hospitalized
patients with PCC referral for chronic digoxin toxicity
requiring bedside medical toxicology consultation over
a one-year period (2006–07) surviving to hospital dis-
charge. All subjects had digoxin toxicity evidenced by
an elevated serum digoxin concentration (SDC), consis-
tent clinical symptoms, abnormal ECG findings, and lack
of acute overdose by history. Fab failure was defined as
fatality despite administration of an appropriate dose of
the antidote. Data for evaluation included demographics,
SDC, creatinine, and pre-treatment serum potassium con-
centration. Computer analysis using SPSS included con-
fidence intervals (CI), t-test (continuous data), Fisher
exact test (nominal data), and receiver operating charac-
teristics (ROC). Results: During the study period,
there were 6 fatalities (cases) and 8 survivors (controls),
of whom 5 cases (83%) and 5 controls (63%) received

digoxin-specific Fab. Elevated pre-Fab serum potas-
sium was highly associated with fatality (t-test p <0.05).
Using a cutoff of 5.0 mEq/L for serum K yielded 100%
sensitivity (CI 73–100). The ROC area under the curve
was 0.81. There were no statistically significant differ-
ences between cases and controls with respect to SDC,
creatinine, age, or gender. All 5 Fab failures occurred in
patients with the combination of both bradycardia (HR
range 22–53) and hyperkalemia (range 5.3–7.5 mEq/L).
Limitations of this study include a small number of
cases, possible misclassification of chronic toxicity by
history, and influence of co-medications on potassium
such as diuretics. Conclusion: Elevated serum potas-
sium prior to treatment with Fab is associated with fatal-
ity in chronic digoxin toxicity. The combination of
bradycardia and hyperkalemia predicted Fab failure.
Future studies are warranted to confirm these findings.

236. Oxatomide-Induced QTc Interval Prolongation
in Pediatric Patients After Single and Repeated
Overdose

Contessa MG,1,2 Petrolini V,1 Vecchio S,1 Rognoni C,1

Giampreti A,1 Lonati D,1 Bigi S,1 Locatelli C,1 Manzo L.1
1Pavia Poison Control Center and National Toxicology
Information Centre, Toxicology Unit, IRCCS Maugeri
Foundation and University of Pavia, Pavia;
2Department of Physiology and Pharmacology, La
Sapienza University, Roma, Italy

Objective. To investigate the ability of oxatomide, pre-
dominantly used in paediatric patients in Italy, to affect
cardiac repolarisation and to induce QT
prolongation. Methods: In a retrospective study all
cases of paediatric oxatomide overdose referred to
Pavia Poison Center over a ten-year period (from Janu-
ary 1999 to December 2008) were analyzed. Circum-
stances of overdose, symptoms and QTc interval were
evaluated for each patient. Serum oxatomide levels
were measured using an HPLC method. Lack of informa-
tion on follow-up for at least 6 hours post overdose was
considered an exclusion criterion (193 patients were
excluded for this reason). Results: 169 patients (mean
age 29.3 ± 23.9 months) were included in the study.
One hundred and forty patients had ingested a single
high dose (group 1), 27 had repeated overdose resulting
from regular therapeutic error (group 2); in two patients
no data were available. Twenty-nine patients developed
QTc prolongation (17.1%): the incidence was signifi-
cantly higher (p = 0.02) among patients of group 2 (9/
27, 33.3%, OR 3.18) compared to those of group 1 (19/
140, 13.5%). Therapeutic dose of oxatomide is 0.5 mg/
kg bid. In group 1 the median ingested dose was 23.4
mg/kg in patients with QTc prolongation (LQT) and
14.4 mg/kg in patients with normal QTc (NQT) (p =
0.06). Neurological symptoms (dizziness, drowsiness,
extrapyramidal effects, seizures) appeared in 75.9% of
patients that manifested LQT (22/29) and 56.4% of
NQT patients (79/140) (p = 0.06, OR 2.39). Other
ECG alterations were present in 20.7% of LQT
patients (6/29) and 5.7% of NQT patients (8/140) (p =
0.02, OR 4.3). The serum oxatomide level was mea-

sured 5 hours after ingestion in 15 patients; the mean
levels were 950±760 ng/mL in 9 LQT patients and
593±418 ng/mL in 6 NQT patients. No patients
showed dysrhythmias, and in all cases QTc was nor-
mal at recovery. Conclusions: Overdose of antihista-
mines has often been associated with prolongation of
the QTc interval. However, no data are available on
oxatomide in this respect. Our observations indicate that
oxatomide poisoning can prolong QTc interval in chil-
dren, especially after repeated overdose.

237. Assessment of the QT Interval After Antide-
pressant Overdose

Waring WS,1 Wilson AD,2 Gray J,2 Graham A,2

Bateman DN.2
1Acute Medical Unit, York Hospital, York; 2The Royal
Infirmary of Edinburgh, Edinburgh UK

Objective: Torsade de pointes is a rare complication of
drug toxicity. A QT-heart rate nomogram has recently
been proposed for risk prediction.1 This study examined
the performance of the nomogram after antidepressant
overdose. Methods: ECG data were examined retro-
spectively after antidepressant overdose.2–4 Ingested
doses were expressed as multiples of the defined daily
dose; citalopram 20 mg, mirtazapine 30 mg and venlafax-
ine 100 mg. QTc was calculated by Bazett’s
formula. Results: There were 858 recordings from 541
patients (see Table 1). QT values were above the nomo-
gram in 2.4% (95% CI 1.4 to 4.1%), and more likely to
be above the nomogram after citalopram overdose than
mirtazapine or venlafaxine (difference 7.0%, 95% CI 2.9
to 11.9%, p = 0.001). Conclusion: Citalopram is a
recognised cause of torsade de pointes whereas
venlafaxine and mirtazapine are not. Consistent with
this, the nomogram discriminated between agents. The
nomogram needs further evaluation in predicting
arrhythmia. References: 1. Chan A, Isbister GK,
Kirkpatrick CM, et al. Drug-induced QT prolongation
and torsades de pointes: evaluation of a QT nomogram.
QJM 2007; 100:609–15. 2. Waring WS, Good AM,
Bateman DN. Lack of significant toxicity after mirtaza-
pine overdose: a five-year review of cases admitted to a
regional toxicology unit. Clin Toxicol 2007; 45:45–50.
3. Howell C, Wilson AD, Waring WS. Cardiovascular
toxicity due to venlafaxine poisoning in adults: a review
of 235 consecutive cases. Br J Clin Pharmacol 2007;
64:192–7. 4. Waring WS, Gray JA, Graham A. Predic-
tive factors for generalized seizures after deliberate cit-
alopram overdose. Br J Clin Pharmacol 2008; 66:861–5.

238. Drugs Associated with Hemorrhagic Pancreatitis
in the Food and Drug Administration Adverse
Event Database and Mitochondrial Toxicity

Burkhart KK, Szarfman A, Lyndly J.
Center for Drug Evaluation and Research, Food and
Drug Administration, Silver Spring, MD, US

Objective: To identify drugs with a disproportional
high postmarketing reporting of hemorrhagic pancreatitis

Table 1. Dose as multiple of the defined daily dose (DDD) as median and interquartile range.
QT shown as proportion and 95% confidence interval. P-values are for two-tailed Yates’
corrected chi square comparison to the citalopram group

Citalopram
n = 215

Venlafaxine
n = 223 Mirtazapine

Ingested dose (DDD) 16 (10–30) 15 (9–28) 15 (8–27)
QTc ≥440 ms 68 41 16

32% (26–38%) 18% (14–24%) 16% (10–24%)
P = 0.002 P = 0.004

QTc ≥500 ms 4 2 0
2% (1–5%) 1% (0–3%) 0% (0–4%)

P = 0.651 P = 0.392
QT ≥ nomogram 10 3 0

5% (2–9%) 1% (0–5%) 0% (0–4%)
P = 0.075 P = 0.060
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