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SUMMARY

We present here a fatal case of heatstroke, involving olanzapine and levomepromazine medications. A male in his sixties was found dead in his storage room in
the middle of August, with a high rectal temperature. Autopsy revealed congestion of the lungs without any specific findings. Quantitative toxicological analysis
demonstrated concentrations of olanzapine, levomepromazine, 7-aminonitrazepam, and 7-aminoflunitrazepam in a femoral blood sample of 0.433 pg/mL,
0.177 pg/mL, 0.604 pg/mL, and 0.041 pg/mL, respectively. The concentration of olanzapine exceeded toxic levels; however, levomepromazine level was within
the therapeutic range. Due to the blocking mechanism of both olanzapine and levomepromazine against muscarinic receptors, they might depress sweating
and impair heat dissipation. Based on autopsy findings, results of toxicological examination, and investigation by the authorities, we concluded that the cause
of death was heatstroke under the influence of olanzapine and levomepromazine.
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Pripad apalu pod vlivem psychotropnich latek

SOUHRN

V ¢lanku prezentujeme fatélni pripad Upalu po poziti olanzapinu a levomepromazinu. V poloviné srpna byl ve své skladistni mistnosti v Japonsku nalezen muz bez
znamek Zivota. V dobé ohledani, pfiblizné sedm hodin po jeho smrti, mél rektaIni teplotu 40,1°C. Teplota okolniho prostredi byla 30,2°C, nejvy3si teplota v mistnosti
v pribéhu dne dosahovala 36°C. Histopatologické nélezy prokazaly hyperkontrahovana vlakna v kosternich svalech. Kvantitativni toxikologicka analyza pomoci
tandemové hmotnostni spektrometrie s kapalinovou chromatografii (LC-MS/MS) odhalila koncentrace olanzapinu, levomepromazinu, 7-aminonitrazepamu (meta-
bolit nitrazepamu) a 7-aminoflunitrazepamu (metabolit flunitrazepamu) ve vzorku femoralni krve 0,433 pg/ml, 0,177 ug/ml, 0,604 ug/ml, respektive 0,041 ug / ml.
Ze vzorku post mortem odebrané krve nebyly detekovany zédné dalsi Iéky ani ethanol. Koncentrace myoglobinu v moci byla 3000 ng/ml. Koncentrace olanzapinu
prekrocila toxické hladiny; hladina levomepromazinu vsak byla v terapeutickém rozmezi. Protoze jak olanzapin, tak levomepromazin plisobi blokovanim muskari-
novych receptort, mohou potlacit poceni a narusit odvod tepla. Na zékladé makroskopickych pitevnich nélez(, histologickych nalez(i svédcicich o rozpadu svalg,
vysledcich toxikologickych vyseteni a vySetiovani Gradli jsme dospéli k zavéru, Ze pricinou umrti byl Upal zpGsobeny olanzapinem a levomepromazinem.
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Olanzapine is an atypical antipsychotic drug with both do-
pamine D, and serotonin 5-HT, receptor antagonistic actions
(1-3) as well as muscarinic receptor-blocking properties (2,3).
Levomepromazine (methotrimeprazine) is phenothiazine de-
rivative, a first-generation antipsychotics, used in the treatment
of psychosis (4,5). It also has a pronounced sedative effect (4).
Moreover, both olanzapine and levomepromazine have anti-
cholinergic effects. These pharmacological actions presenting
as dryness of the mouth and depression of sweating (5-7). In this
study, we report a case of fatal heatstroke under the influence of
olanzapine and levomepromazine.
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CASE REPORT

A Japanese man in his sixties (height, 178 cm; weight, 79 kg)
was found dead in his storage room in the middle of August.
The ambient temperature was 30.2 °C, when he was found. And
the maximum air temperature of that day was 36 °C, at daytime.
He had been receiving therapy for schizophrenia and prescribed
olanzapine, levomepromazine, nitrazepam, and flunitrazepam.
His rectal temperature was 40.1 °C at the time of police inspec-
tion, which was approximately seven hours after his death. The
medicolegal autopsy revealed a slight contusion on his head.
However, these were not considered contributory to the cause
of death.

His heart weighed 465 g and contained 40 mL of blood with-
out coagulum. The brain weighed 1255 g and with no injuries
observed. The left and right lungs weighed 477 g and 515 g, re-
spectively, and were moderately congested. The stomach con-
tained 40 mL of brownish liquid. Signs other than congestion
were not evident in other organs. Histopathological findings
revealed hypercontracted fibers in skeletal muscles, appearing
as “opaque fibers” (Figure. 1). Furthermore, internal examina-
tion revealed no diseases. A drug screening test using an In-
stant-view ™ panel (ALFA Scientific Designs, Poway, CA) yielded
negative results. The myoglobin concentration in the urine was
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Figure 1. Hypercontracted fiber in the skeletal muscle. (diaphragm, hema-
toxylin and eosin staining, objective lens; x10).

3000 ng/ml (normal postmortem urinary myoglobin level, <50
ng/ml (8)). Postmortem blood samples were obtained for toxi-
cological investigation.

Toxicological analysis using liquid chromatography tandem
mass spectrometry (LC-MS/MS) was performed as previously
described (9). In brief, the liquid chromatography separations
were carried out using Ekspert™ UltraLC 100-XL (Eksigent part
of Sciex, Framingham, MA, USA). An L-column2 ODS (1.5 mm
x 150 mm, 5.0 ym particle size, Chemicals Evaluation and Re-
search Institutes, Tokyo, Japan) was used with the mobile phase
consisting of solvent A (5% methanol containing 10 mM ammo-
nium formate) and solvent B (95% methanol containing 10 mM
ammonium formate) with a flow rate of 0.1 mL/min. The mass
spectra was obtained by a QTrap® 4500 tandem mass spectrom-
eter (Sciex, Framingham, MA, USA). Quantitation of ethanol was
performed using headspace gas chromatography.

RESULTS AND DISCUSSION

Since the morphological findings of heatstroke are usual-
ly non-specific such as the congestion of the lungs and brain
edema, forensic diagnosis of heatstroke is usually based on an
exclusion of other causes of death (10). In the present case, dis-
ease and trauma were excluded by the autopsy findings. The
histological findings of “opaque fibers” in skeletal muscles and
extremely high concentration of urinary myoglobin were at-
tributed to muscle breakdown due to high temperature (11).

Olanzapine, levomepromazine, 7-aminonitrazepam, and
7-aminoflunitrazepam were quantitated by the toxicological
examination. Table 1 shows concentrations of these substances,

along with the lethal, toxic and therapeutic ranges (12-14). No
other drugs or ethanol were detected.

The 7-aminonitrazepam and 7-aminoflunitrazepam are me-
tabolites of nitrazepam and flunitrazepam, respectively. How-
ever, we could not detect both nitrazepam and flunitrazepam
in the present case. Since nitrazepam and flunitrazepam are
converted to 7-amino metabolites after death (15), the phar-
macological properties of these drugs were evaluated as the
sum of the concentration of each parent drug and its metabo-
lites. In the present case, as postmortem blood concentrations
of 7-aminonitrazepam and 7-aminoflunitrazepam were below
lethal range (13,14), both these drugs were not likely to have
significantly contributed to his death.

The diagnosis of fatal heatstroke is based not only on autopsy
findings, but also with the consideration of the circumstances
of the victim (10). Drugs, such as anticholinergics and phenothi-
azines, are predisposing factors for heatstroke (16). It has been
reported that patients with schizophrenia have higher risk for
heat-related illness (17). First-generation antipsychotics, such
as levomepromazine and chlorpromazine, are risk factors of
heatstroke (17,18), and second-generation antipsychotic olan-
zapine is also implicated to drug-induced fever in the absence
of neuroleptic malignant syndrome (19). Since the present case
occurred in the middle of summer, the pharmacological effect
of antipsychotic drugs with anticholinergic properties that he
was receiving might have potentiated heat accumulation and
impairment of heat dissipation.

Blood levels of olanzapine was over the therapeutic range
(0.433 pg/ml). Olanzapine has a potent antagonistic action to
dopamine D, receptor (2,3), and it may impair thermoregulation
and decrease heat tolerance (18,20). As both olanzapine and
levomepromazine have an anticholinergic property within the
range of clinical dose (7), pharmacological actions via musca-
rinic receptor may decrease sweating and cause impairment of
heat dissipation (18,20). Although the concentration of levome-
promazine is within the therapeutic range, it has a pronounced
sedative effect (4). This would have decreased his ability to move
away from the hot environment.

Based on the macroscopic autopsy findings, histological find-
ings suggestive of muscle breakdown, results of toxicological
examination, and investigation by the authorities, we conclud-
ed that the cause of death was heatstroke under the influence
of antipsychotic drugs. Our case highlighted the fact that we
need to consider the effects of prescribed drugs for forensic
diagnosis.
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Table 1. Concentration of each drug and metabolites in the postmortem blood sample and their lethal, toxic, and therapeutic ranges (ug/ml).

[13]

7-aminoflunitrazepam 0.041 0.27-1.27

7-aminonitrazepam 0.604 - - 1.56 [14]
Levomepromazine 0.177 0.005-0.2 0.4 0.5 [12]
Olanzapine 0.433 0.02-0.08 0.15-0.2 0.25-4.9 [12]
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