Dear editor,

we write this letter in response to an article published in Soudni Lékaistvi last year.

The article entitled: “An autopsy case of heatstroke under the influence of psychotropic drugs” reports the effect of antipsychotics
on severe hyperthermia and death (1). The authors collected blood samples at autopsy and toxicological investigation. Their results
are summarized in Table 1 (1).

They conclude that the toxic concentration of olanzapine, along with the therapeutic concentration of levomepromazine, may have
caused the death of the patient, without any influence of flunitrazepam and nitrazepam (1). We object to such a conclusion, as it defies
the modern view on interpretation of postmortem concentrations of drugs in blood (2,3). We assume the blood was collected from
the femoral vein.

First, we find inadequate to use (4) as a sole reference for interpretation of postmortem blood concentrations. Schulz and colleagues
present intravital data and case reports in their article (4). We would recommend using updated reference values for psychothera-
peutics given by Hiemke et al. (5). Notably, these authors introduce the term “laboratory alert level” instead of the toxic range, which
we — in accordance with clinical experience - consider more suitable (5). We would also prefer to exploit the findings from articles by
Launiainen and Ketola, who give comprehensive data obtained from over 100 000 autopsies (2,3). Using this information, the reader
can see, that drugs such as levomepromazine and olanzapine undergo massive postmortem redistribution (PMR), thus shifting the
concentrations reported in the present paper to subtoxic ranges.

Second, nitrazepam and flunitrazepam are probably not prone to PMR, same as other benzodiazepines. Therefore, their concentra-
tion should be interpreted as toxicologically unneglectable and accordingly should be considered for their sedative properties.

Consequently, we propose another toxicological conclusion to the present case: The patient was likely not intoxicated by olanzap-
ine, but given the detected medication, might have been sedated due to the fast-acting benzodiazepines consumption. The therapy
by olanzapine and levomepromazine might have indeed disrupted thermoregulation in the patient and thus might have contributed
to the hyperthermia observed in autopsy.
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AUTHOR’S RESPONSE

We thank Dr. Sestak, Dr. Mzik and Prof. Dr. Hejna for their comments regarding our recent case report (1). We collected a blood sam-
ple from the femoral vein and subjected it to toxicological analysis. As you may be aware, Schulz’s article not only includes biological
data, but also postmortem data, and we have used their study as a reference (2). Although “toxic concentration” is widely used in the
literature (3,4), it may be important to consider using “laboratory alert level’, as you recommended.

In addition, thank you for suggesting several useful references (5,6), which showed that the median drug concentration is generally
likely to reflect normal postmortem (PM) concentrations. Specifically, Launiainen and Ojanpera showed that the normal PM concent-
rations of levomepromazine and olanzapine were approximately 0.40 ug/ml and 0.20 ug/ml, respectively (5). Further, Soderberg et al.
showed that the median PM concentration of olanzapine was 0.10 ug/ml and that the 90 percentile was 0.20 ug/ml in a non-intoxica-
tion group (6,7). The minimum toxic concentration of olanzapine is given as 0.1 ug/ml (3). Based on these studies, the PM concentration
of olanzapine in the present case exceeded therapeutic levels (1). The PM concentration of levomepromazine was around the “normal”
PM concentration.

Since both 7-aminoflunitrazepam and 7-aminonitrazepam are pharmacologically inactive metabolites (3), they can be used as mar-
kers of ingestion for each parent drug (8). However, the detection of these metabolites does not always indicate that these drugs
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have been taken just before death. In the present case, flunitrazepam and nitrazepam, the parent drugs of 7-aminoflunitrazepam and
7-aminonitrazepam, respectively, were not detected at all. | am afraid that speculating which drug was consumed based solely on the
metabolites detected could result in misinterpretation.

We are familiar with the concept of postmortem redistribution (PMR). As you mentioned, PMR does not occur with nitrobenzodiaze-
pines such as nitrazepam, flunitrazepam and their metabolites (9). However, heart/femoral nitrazepam concentration ratios of 1.95-2.16
have been reported (10).

In the present case, a relatively high concentration of olanzapine was observed (1). Olanzapine is metabolized by cytochrome p450
(CYP)1A2 and CYP2D6 (11), and levomepromazine inhibits CYP2D6, CYP1A2 and CYP3A4, in vivo (12). If anything, we may have to
consider drug-drug interactions between these two drugs and further investigation may be necessary.
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