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Abstract  

A case of fatal heatstroke involving atropine, 

chlorpheniramine and pseudoephedrine is 

presented. Autopsy revealed congestion of lung 

and histological findings of hypercontracted 

fibers in skeletal muscle. Quantitative 

toxicological analysis revealed concentrations of 

atropine and chlorpheniramine in femoral blood 

sample to be 0.02 µg/mL and 0.30 µg/mL, 

respectively, and both were below fatal levels. 

Pseudoephedrine was also identified, but not 

quantified. From the autopsy findings, results of 

toxicological examination and investigation by 

the authorities, we concluded that the cause of 

death was heatstroke under the influence of 

atropine and chlorpheniramine. 
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INTRODUCTION 

Atropine is an alkaloid derived from Atropa 

belladonna. This potent anticholinergic agent 

shows pharmacological actions such as cardiac 

slowing, dryness of the mouth, and inhibition of 

sweating. Atropine is clinically used as 

preanesthetic medication, a relaxant of the 

gastrointestinal tract or an antidote to 

organophosphate insecticide poisoning (1). 

Chlorpheniramine is a sedative histamine H1-

receptor antagonist, used in decongestants, 

antitussives, and expectorants with other 

components (2). Pseudoephedrine, an optical 

isomer of ephedrine, is used as a nasal 

decongestant and bronchodilator (3). These 

components are commonly used in over-the-

counter (OTC) cold and allergy drugs. 

Here we report a case of fatal heatstroke under the 

influence of atropine and chlorpheniramine. 

 

CASE REPORT 

A Japanese male in his twenties (height, 153 cm; 

weight, 59.5 kg) was found dead in his room in 

late July. Numerous (approximately 60) empty 

packets of non-prescribed decongestant drugs, 

containing atropine, chlorpheniramine and 

pseudoephedrine, were found in his room 

during investigation by the authorities. Rectal 

temperature was 40.3C at the time of inspection 

by the police, approximately 4 hours after his 

death. Medico-legal autopsy revealed slight 

contusions on his leg, but these were not 

considered contributory to the cause of death.  

The heart weighed 330 g and contained 275 mL 

of slightly viscous blood without coagulum. The 

brain weighed 1400 g and was edematous. The 

left and right lungs weighed 432 g and 439 g, 

respectively, and were moderately congested. 

The stomach contained 60 mL of brownish liquid. 

Histopathological findings revealed congestion 

of the lungs and hypercontracted fibers in skeletal 

muscle appearing as “opaque fiber” (Fig. 1). 

Internal examination revealed no diseases. Signs 

other than congestion were not noted in other 

organs. A drug screening test using a TriageTM 

panel (Biosite Diagnostic, San Diego, CA) 

yielded negative results. The concentration of 

myoglobin in urine was over 3000 ng/ml (normal 

postmortem urinary myoglobin level, <50 ng/ml 

(4)). Postmortem blood and urine were collected 

for toxicological investigation. 

Toxicological analysis using a 6890N gas 

chromatograph (GC) combined with a 5973 MS 

mass spectrometer (Agilent Technologies, Santa 

Clara, CA) was performed using a slight 

modification of the method described in a 

previous report (5). Quantitation of ethanol was 

performed using headspace gas chromatography. 

 

  



3                                                                      Takei et al. An Autopsy Case of Heatstroke under the Influence of Anticholinergic Drugs 

Online publication ahead of print, AJMHS Vol 64, 2024 

RESULTS AND DISCUSSION 

Diagnosis of heatstroke is usually based on an 

exclusion of other causes of death (6). In the 

present case, disease and trauma were excluded 

by the autopsy findings. The morphological 

findings of heatstroke, such as congestion of the 

lungs and brain edema, are usually non-specific 

(6). The histological finding of “opaque fiber” in 

skeletal muscle and extremely high concentration 

of urinary myoglobin were attributed to 

rhabdomyolysis, caused by damage to muscle 

tissue due to high temperature and tissue hypoxia 

(7). 

 

 

Toxicological analysis identified atropine, 

chlorpheniramine and pseudoephedrine in each 

sample. Table 1 shows concentrations in 

postmortem blood and urine samples, along with 

the currently established lethal, toxic and 

therapeutic levels (8).  

 

  

Figure 1. Hypercontracted fiber in skeletal muscle (arrow) 

(rectus abdominis muscle, hematoxylin and eosin staining, objective lens; x10). 
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Quantification of pseudoephedrine was not 

performed. No other drugs or ethanol were 

detected from postmortem samples. 

OTC drugs containing chlorpheniramine or 

pseudoephedrine are sometimes abused (9,10). 

Blood levels of chlorpheniramine at the time of 

death were far beyond the therapeutic range, but 

not within the fatal range (Table 1). This drug 

includes stimulation of the central nervous 

system as a side effect (11). As a first-generation 

H1-antagonist, chlorpheniramine shows 

atropine-like actions via muscarinic receptors 

(11). Atropine is a potent anticholinergic drug 

that shows inhibitory effects on sweating (12). 

This effect would appear at the relatively low 

dose of 0.5 mg (12), and the estimated blood level 

was 0.0023-0.0036 µg/ml, using values of 

distribution volume (Vd) for atropine (2.3-3.6 

L/kg) (1) and the victim’s body weight. The 

concentration of atropine in blood in the present 

case was relatively higher, although still within 

the therapeutic range. The pharmacological 

actions of both drugs induce decreased sweating 

and cause severe heat accumulation. 

As heatstroke can be induced under various 

conditions, the diagnosis of fatal hyperpyrexia is 

based on not only autopsy findings, but with 

consideration of the circumstances of the victim 

(6). Reported predisposing factors for heat stroke 

are pre-existing diseases, pharmaceuticals, and 

constitutional factors (6,13,14). The present case 

occurred in the middle of summer, and sweating 

would have been strongly suppressed by the 

overdosing of anticholinergic agents, both 

atropine and chlorpheniramine. Such conditions 

potentiate heat accumulation, as anticholinergic 

and antihistamine drugs are predisposing factors 

(6,13,14).  

Based on the macroscopic autopsy findings, 

findings of rhabdomyolysis, results of 

toxicological examinations and investigation by 

the authorities, we concluded that the cause of 

death was heatstroke. Our results indicate that the 

victim died following ingestion of massive doses 

of atropine and chlorpheniramine. We have to 

consider the effects of these drugs for forensic 

diagnosis. 

 

 

Table 1. Drug concentration in each sample (µg/ml) 

  Blood Urine   Therapeutic  Toxic Fatal 

Atropine 0.02 0.34  0.002-0.025 0.03-0.1 0.2  

Chlorpheniramine 0.3 2.5  0.003-0.017 - 1.1  

Pseudoephedrine + +         

+ : qualitative alone 
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