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ABSTRACT
A fatal poisoning case involving multiple psychotropic drugs is presented. Quantitative toxicological analysis showed that the concentrations
of phenobarbital, promethazine, chlorpromazine, alprazolam and bromazepam in the femoral blood were 69.51μg/ml, 32.73μg/ml
24.76μg/ml, 0.04μg/ml and 0.31μg/ml respectively, and large amounts of drugs were also detected in the stomach contents. We conclud-
ed that the cause of death was mainly due to overdose of phenobarbital, promethazine and chlorpromazine by massive ingestion, and we
also discuss the value of pleural effusions as an alternative specimen for toxicological examination.
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Forenznû toxikologické dopady pleurálního v˘potku; autoptick˘ pfiípad pfiedávkování drogami

SOUHRN
Prezentujeme pfiípad smrtelné otravy psychotropními drogami. Kvantitativní toxikologická anal˘za prokázala ve femorální krvi tyto
koncentrace fenobarbitalu, promethazinu, chlorpromazinu, alprazolamu a bromazepamu: 69.51μg/ml, 32.73μg/ml 24.76μg/ml,
0.04μg/ml and 0.31μg/ml; velké mnoÏství tûchto látek bylo prokázáno i v Ïaludeãním obsahu. Soudíme, Ïe pfiíãinou smrti bylo pfiede-
v‰ím pfiedávkování fenobarbitalem, promethazinem a chlorpromazinem pfii jejich masivní ingesci. Dále diskutujeme pfiínos pleurálního
v˘potku jako alternativního vzorku pro toxikologické vy‰etfiení. 
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Toxicity in poisoning cases is usually evaluated from concentra-
tions of the drugs in the blood, based on previous reports of fatal
or non-fatal cases (17). Pleural effusions are occasionally collect-
ed in forensic practice as alternative specimens in toxicological ex-
amination, in cases where clean blood samples are not available
(6). Here we report a case of death due to the toxicity of multiple
psychotropic drugs, and we discuss the usefulness of pleural effu-
sions as alternative specimens in toxicological examination.

CASE REPORT

A female in her twenties was found dead in her room. The sub-
sequent police investigation revealed that the deceased had been
receiving therapy for mental disorder and had been receiving pre-
scribed drugs.

The deceased was 165 cm in height and 45 kg in weight. Ex-
ternal examination revealed slight abrasion on her left lower leg.
The heart weighed 173g, containing 30ml of blood without coag-
ulum. The brain weighed 1380g and was slightly edematous. The
left and right lungs weighed 485g and 504g, respectively, and were
moderately congested. The stomach contained approximately
400 ml of brownish fluid with granules. There were no notable
changes, other than congestion. Drug screening test using
a TriageTM (Biosite Diagnostic Inc, San Diego, USA) panel was pos-
itive for barbiturates. Postmortem samples such as femoral venous
blood, urine, bilateral pleural effusions and the stomach contents
were collected for toxicological examination.

Toxicological analysis was performed using a liquid chromatog-
raphy-mass spectrometry (Quattro micro® API mass spectrometer
in combination with 2695 alliance system®, Waters, Milford, MA,
USA). Its operation and the preparation of the samples were in
accordance with the manufacturer’s specifications (16). Quantita-
tion of ethanol was performed using a head-space gas-chromatog-
raphy.

RESULTS AND DISCUSSION

Toxicological analysis identified the presence of phenobarbital,
promethazine, chlorpromazine, alprazolam and bromazepam.
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However, no ethanol was detected in the blood or urine. Table 1
shows the quantitation of each drug in the victim’s blood, urine,
left/right pleural effusion and stomach contents, and also summa-
rizes their fatal and therapeutic levels (13,14,15,17). The victim’s
femoral blood concentrations of phenobarbital, promethazine,
chlorpromazine, alprazolam and bromazepam were 69.51μg/ml,
32.73μg/ml 24.76μg/ml, 0.04μg/ml and 0.31μg/ml, respective-
ly. The concentration of phenobarbital, promethazine and chlor-
promazine exceeded fatal levels (15,17), and the victim died dur-
ing the absorption phase of these drugs, as large amount of these
drugs were detected in the stomach. The concentration of alprazo-
lam and bromazepam are around the therapeutic levels (13,17),
and were found in the elimination phase, as the concentration of
each drug in stomach contents is similar to these in blood. From the
autopsy findings and the results of the toxicological examination,
we concluded that death was mainly due to the combined toxicity
of phenobarbital, promethazine and chlorpromazine by massive
ingestion, while alprazolam and bromazepam may also have made
a small contribution to her death.

As shown in Table 1, the concentrations of promethazine and
chlorpromazine in the pleural effusion were over 7.8 and about 10
times higher than those in the femoral blood, while the concentra-
tion of phenobarbital in the samples of the pleural effusion were
about 1.5-2 times higher than in the femoral blood. These phenom-
ena may have been due to the postmortem redistribution of the
drugs from lung or liver, and postmortem diffusion of drugs from
the stomach (3,5,9,11,12). On the other hand, the concentrations
of alprazolam and bromazepam in pleural effusions were similar
to those found in the femoral blood.

We should to pay attention to the pharmacokinetic properties
of each drug. Drugs which have large distribution volume (Vd) val-
ue, are also distributed in surrounding tissue (1). The Vd values of
drugs detected in the present case were as follows; phenobarbital
(0.5L/kg), promethazine (13L/kg), chlorpromazine (21L/kg), al-
prazolam (0.7L/kg), bromazepam (0.9L/kg) (8). Pleural effusions
are formed by exudation from the edematous and congestive lungs.

Both promethazine and chlorpromazine are basic drugs with large
Vd values, and the concentration of promethazine and chlorpro-
mazine in the lungs were higher than in the blood, respectively
(4,7). Diffusion of promethazine and chlorpromazine from the lungs
to the pleural effusions may be observed during the postmortem pe-
riod, as reported previously (9,10). On the other hand, as the Vd
values of phenobarbital, alprazolam and bromazepam were rela-
tively small, their concentrations in the pleural effusion may not have
been highly increment. The apparent Vd of more than 3-4L/kg is
a good predictor that a drug is liable to cause postmortem redis-
tribution (2). These pharmacokinetic properties of each drug may
cause significant postmortem redistribution to pleural effusions.

The concentration of phenobarbital, promethazine and chlorpro-
mazine in the pleural effusion in the left thoracic cavity were higher
than those in the right thoracic cavity. Since higher concentration of
these drugs were detected in the stomach contents, and in consider-
ation of the anatomical structure and relationship of the organs, post-
mortem diffusion from the stomach should also be considered (12).

The present case indicates that we have to consider the post-
mortem diffusion or redistribution of drugs when evaluating post-
mortem data. Since the pleural effusion is easily collected at the
time of autopsy or inspection, and contains relatively high concen-
tration of drugs, it would be a good predictor for the toxicological
screening. As like alprazolam and bromazepam in this case, drugs
with low Vd value and death during elimination phase, the drug
concentrations in the pleural effusion may be applicable to estimate
the blood levels at the time of death. However, it may not be suit-
able for quantitative analysis, especially in some basic drugs. Con-
centration of the pleural effusion is rarely related to the ranges of
blood concentration (6). In the present case, concentration of phe-
nobarbital, promethazine and chlorpromazine, in pleural effusion
are inapplicable to the estimation of the concentration in femoral
blood. The role of pharmacokinetic properties of drugs may be an
interesting target for the study of postmortem redistribution. The use-
fulness of the pleural effusion in toxicological examination is not
clear and additional studies and case report will be required.
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Specimen Phenobarbital Promethazine Chlorpromazine Alprazolam Bromazepam
Femoral blood 69,51 32,73 24,76 0,04 0,31 
Left pleural effusion 144,62 324,81 260,60 0,04 0,22 
Right pleural effusion 109,62 255,72 250,14 0,04 0,48 
Urine 22,83 6,65 4,99 0,10 0,11 
Stomach contents 601,81 1195,37 724,27 0,08 0,33 

(241)* (478)* (290)* (0.032)* (0.132)*
Therapeutic levels 
in blood 4.5-24.3 (15) 0.006-0.099 (17) 0.01-0.5 (17) 0.005-0.08 (13) 0.08-0.2 (13)
Fatal levels in blood 2-239 (14) 2.4-12 (17) 3-12 (17) 0.21 (13) 1-2 (13)
N.D.: Not detected.

Table 1. Drug concentrations in each sample (μg/ml or μg/g) and their fatal and therapeutic levels.

* Each figure in parentheses represents the total amount of drug in the stomach (mg).
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RECENZE

Forenzní alkohologie tvofií nedílnou souãást oboru soudního lé-
kafiství, a to jak z diachronního, tak ze synchronního hlediska. Od-
born˘ch publikací, které by komplexnû pojímaly tuto velmi dÛleÏi-
tou oblast soudního lékafiství, je v‰ak málo. Od posledního vydání
pfiehledového díla Lékafiské vy‰etfiování a posuzování alkoholické-
ho ovlivnûní z pera Karla Pitra v roce 1987 ubûhlo jiÏ ãtvrt stole-
tí. Po tomto velmi dlouhém hiátu vychází v nakladatelství Osveta
v Martinû odborná kniÏní publikace Alkohologie v soudním lékafi-
ství. Pfiedstavovanou monografii sestavil ãesko-slovensk˘ autorsk˘
kolektiv soudních lékafiÛ pod vedením Lubomíra Straky z Ústavu
soudního lékafiství a medicínsk˘ch expertíz v Martinû. K dal‰ím
autorÛm patfií pfiednosta Ústavu soudního lékafiství v Brnû prof. Mi-
roslav Hirt, pfiednosta Ústavu soudního lékafiství v Martinû
prof. Franti‰ek Novomesk˘ a jeho kolegové Jozef Krajãoviã a Fran-
ti‰ek ·tuller. 

Pfiedstavovaná monografie Alkohologie v soudním lékafiství je
rozvrÏena do základních 12 kapitol. Úvodní dvû kapitoly pojedná-
vají o historick˘ch souvislostech zneuÏívání alkoholu a o represi
alkoholizmu v novodob˘ch dûjinách Slovenské republiky. Nava-
zující kapitola charakterizuje alkohol jako chemické individuum.
âtvrtá a pátá kapitola pojednávají o farmakokinetick˘ch a farma-
kodynamick˘ch vlastnostech alkoholu. Dal‰í dvû kapitoly se zab˘-
vají vnûj‰ími projevy alkoholového ovlivnûní a vlivem alkoholu na
neuropsychické funkce ãlovûka. Osmá kapitola rozebírá moÏnosti

detekce alkoholového ovlivnûní, devátá kapitola se pak zab˘vá tvor-
bou alkoholu v Ïivém organizmu. Ze soudnûlékafiského hlediska
je zásadní desátá kapitola, která se vûnuje forenzním aspektÛm
hodnocení a posuzování alkoholického ovlivnûní. Pfiedposlední je-
denáctá kapitola hodnotí interakce jin˘ch alkoholÛ s lidsk˘m or-
ganizmem. Koneãnû poslední dvanáctá kapitola se vûnuje sociál-
ním dopadÛm zneuÏívání alkoholick˘ch nápojÛ. 

Pfiehledová monografie Alkohologie v soudním lékafiství naplÀu-
je nejvy‰‰í kritéria, která lze u odborné kniÏní publikace stanovit.
Z pohledu obsahové stránky je v knize rozebrána celá ‰ífie forenz-
ní alkohologie s relevantními pfiesahy do jin˘ch oborÛ, kter˘ch se
problematika zneuÏívání alkoholick˘ch nápojÛ dot˘ká. Text obsa-
huje velké mnoÏství citací a odkazÛ na klasické i nejnovûj‰í publi-
kace z oboru alkohologie (celkem 250 literárních odkazÛ). V kon-
textu Stfiední Evropy se dosud nikdo v takové hloubce a ‰ífii pro-
blematikou alkohologie v soudním lékafiství nezab˘val. 

V rovinû ãtenáfiského komfortu je potû‰ující, Ïe i pfies meziná-
rodní autorsk˘ kolektiv je celá kniha napsána v ãe‰tinû. Text jed-
notliv˘ch kapitol je charakterizovan˘ jednotn˘m a vyváÏen˘m od-
born˘m stylem, ale zároveÀ znaãnou dynamikou a ãtenáfiskou pfii-
taÏlivostí. Velkou devízou knihy je i její pfiíjemn˘ uÏivatelsk˘ for-
mát a vysoká kvalita její vazby. Tyto vlastnosti jen potrhují vyso-
kou úroveÀ celého díla a zhodnocují jej v estetické rovinû.

Odbornou kniÏní publikaci Alkohologie v soudním lékafiství mo-
hu vfiele doporuãit soudním lékafiÛm, toxikologÛm, klinick˘m bio-
chemikÛm a v‰em odborn˘m lékafiÛm s vazbou na problematiku al-
koholu a jeho konzumace (napfi. z oborÛ hepatologie, gastroente-
rologie, psychiatrie, sociální lékafiství apod.). S ohledem na forenz-
ní kontext celé monografie mÛÏe b˘t kniha bezesporu zdrojem cen-
n˘ch informací rovnûÏ pro pfiíslu‰níky policie, státní zástupce
a soudce. 
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