
INTRODUCTION

Accidental and suicidal poisoning cases due to multiple
psychiatric drug ingestion are large problems in the fields of
psychiatric drug treatments and forensic toxicology.
Clomipramine is a chlorinated analogue of imipramine, and its
therapeutic and toxic effects are similar to those of the
imipramine [2,10]. Chlorpromazine, a phenothiazine
derivative, is widely used in the treatment of psychotic
disorders [1]. Flunitrazepam, an analogue of nitrazepam, is
used as a hypnotic agent [3]. Here we report a case of death
involved the combined toxicity of clomipramine,
chlorpromazine and flunitrazepam. 

CASE HISTORY

A 22-year-old woman (height 165 cm, weight 40 kg) with
a history of eating disorders, was found dead in her house.
She had been prescribed antidepressants. A number of empty

packets of prescribed drugs were found near the corpse. The
postmortem interval was approximately 2 days. Autopsy
findings indicated no evidence of external injury. The lungs
were severely congested, and pleural effusions were observed.
The stomach contained 350 ml of a green-brownish fluid. Drug
screening testing using a TriageTM (Biosite Diagnostic Inc, San
Diego, USA) panel was positive for benzodiazepines and
tricyclic antidepressants. Postmortem samples including heart
blood, femoral blood, left and right pleural effusion, stomach
contents and urine were collected for toxicological examination
and kept at -40 °C until analysis.  

MATERIALS AND METHODS

Toxicological analysis was performed using a high
performance liquid chromatography drug analysis system
(Class-VP system, Shimadzu, Kyoto, Japan) [8]. The system
operation was in accordance with the manufacturer’s
specifications. Quantitation of ethanol was performed using
a head-space gas-chromatography.
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Souhrn

Soudně toxikologické závěry pitvy po předávkování směsí léků včetně clomipraminu, chlorpromazinu 

a flunitrazepamu

Autoři uvádějí případ smrtelné otravy clomipraminem, chlorpromazinem a flunitrazepamem. Ve femorální krvi byla kvantitativní
toxikologickou analýzou stanovena koncentrace chlomipraminu 3,24 μg/ml, chlorpromazinu 0,36 μg/ml a 7–aminoflunitrazepamu
(metabolitu flunitrazepamu) 0,61 μg/ml a velké množství léků bylo také zjištěno v žaludečním obsahu. Uzavřeli jsme, že příčinou smrti bylo
kombinované požití clomipraminu, chlorpromazinu a flunitrazepamu. 
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RESULTS AND DISCUSSION

Toxicological analysis identified clomipramine,
chlorpromazine and 7-aminoflunitrazepam, a metabolite of
flunitrazepam, but no ethanol was detected in the blood. Table
1 shows the quantitation of clomipramine, chlorpromazine,
flunitrazepam and its metabolite, 7-aminoflunitrazepam, in the
victim’s blood, pleural effusion and stomach contents, and also
summarizes their fatal and therapeutic levels [2, 5, 14, 16].
Although 7-aminoflunitrazepam was identified, no
flunitrazepam was detected in the blood or pleural effusion.
This observation may be due to postmortem bioconversion of
flunitrazepam to 7-aminoflunitrazepam [13], and, therefore, 7-
aminoflunitrazepam is an important marker of flunitrazepam
usage [4]. 

The victim’s femoral blood concentrations of clomipramine,
chrolpromazine and 7-aminoflunitrazepam were 3.24, 0.36,
and 0.61 μg/ml respectively. These clomipramine and
flunitrazepam concentrations exceed fatal levels [2, 5], while
the chrolpromazine is within therapeutic levels [16]. As shown
in Table 1, the concentrations of clomipramine and
chlorpromazine in heart blood and pleural effusion were about
1.3 and over 2 fold higher than in the femoral blood, while 7-
aminoflunitrazepam concentrations in the same were about 3
fold higher than in the femoral blood. These variations are due
to postmortem redistribution of each drug from lung or liver [7,
9, 11] and postmortem diffusion of each drug from the stomach
[12], because a more than 650-fold higher concentration of
clomipramine and chlorpromazine was detected in the
stomach contents than in the femoral vein, due to large
amounts of those drugs being left in the stomach. It was
possibly due to the cholinergic effects of clomipramine on
stomach emptying and peristalsis [6, 10].

In this case, it was apparent that the victim died during the
absorption phase following oral ingestion, based on the
detection of the quite high concentrations and large amounts
of drugs in the stomach. In the absorption phase, drug
concentration in the portal vein is the highest among various
site of blood, and the concentration in the hepatic vein remains
relatively high, even though the drug is metabolized in the liver
as the first pass metabolism [15]. These concentration
gradients may be one possible reason why drug
concentrations in heart blood are higher than in femoral blood.

We have also estimated the victim’s total amounts of
ingestion of clomipramine, chlorpromazine and flunitrazepam,

using forensic toxicokinetic factors. Estimation of the
antemortem blood concentration of flunitrazepam was 0.67
μg/ml, calculating from 7-aminoflunitrazepam data in the
femoral blood. The calculated amounts of clomipramine,
chlorpromazine and flunitrazepam, using values of the
distribution volume (Vd) for clomipramine (17 L/kg),
chlorpromazine (10-35 L/kg) and flunitrazepam (3.4-5.5 L/kg)
[1–3], the victim’s body weight and femoral blood levels, were
approximately 2176 mg, 144–504 mg and 91–147 mg,
respectively. The total ingested dose of each drug is the sum
of the above value and the dose left in the stomach. We
therefore estimated that she had ingested at least 2910 mg of
clomipramine, 278 mg of chlorpromazine and 170 mg of
flunitrazepam. 

From the autopsy findings and the results of the
toxicological examination, we concluded that death was

mainly due to the combined toxicity of clomipramine with
flunitrazepam, while chlorpromazine may also have partially
contributed. The present case indicates that we should pay
more attention to the toxicity of combinations of multiple
psychotropic drugs. We also have to consider the postmortem
diffusion or redistribution of drugs for the evaluation of
postmortem data. 
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Table 1. Drug concentrations in each sample (μμg/ml) and their fatal and therapeutic levels

* Each figure in parentheses represents the total amount of drug in the stomach (mg).
** Combined total levels of Flunitrazepam and 7-Aminoflunitrazepam [5]

Specimen Clomipramine  Chlorpromazine Flunitrazepam  7-Aminoflunitrazepam

Heart blood 4.60 0.43 N.D.? 2.16

Femoral blood         3.24 0.36 N.D.? 0.61

Left pleural effusion 9.27 1.09 N.D.? 2.83

Right pleural effusion   7.00 0.85 N.D. 1.12

Urine 6.31 N.D. N.D. N.D.

Stomach contents
2119 383.0 226.8 1.29

(742)* (134)* (79)*

Therapeutic levels in blood 0.076-0.236 [2] 0.01-0.5 [16] 0.005-0.015 [14] ?

Fatal levels in blood 0.54-3.3 [2] 3.0-12 [16] > 0.16 [5]**

N.D.: Not detected.
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Rakovina tlustého střeva a konečníku. 
(Vybrané kapitoly)

Rostislav Vyzula, Jan Žaloudík a kolektiv

Rakovina tlustého střeva a konečníku je jednou z hlavních příčin mortality na rako-
vinu a navzdory různým snahám o preventivní programy je stále významnějším
zdravotním problémem. Kniha se podrobně zabývá běžnými otázkami spojenými s
epidemiologií, diagnostikou a léčbou, ale hlavně klade důraz na méně známé dia-
gnosticko-léčebné postupy, moderní možnosti a výhledy do budoucnosti. Jde o
netradiční publikaci s nadčasovým obsahem, aktuálním i v průběhu dalších let, kte-
rá se může stát důležitou základnou pro další, podrobnější studium jednotlivých
oblastí. Tato kniha je  přínosem pro každého, kdo má zájem maximálně pomoci
nemocným s kolorektální rakovinou, protože nabízí nové pohledy a možnosti, kte-
ré nejsou součástí běžné odborné literatury.
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