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After attending this presentation, attendees will better understand the death differential diagnosis of the mechanical obstruction of external 
airways, the depressing effects of heroin on the respiratory centers of the brain, and the anaphylactic disorder caused by the interaction of heroin with 
mast cell receptors. 

This presentation will impact the forensic science community by providing results of a multidisciplinary collaboration, which is fundamental 
to understanding the cause of death associated with the use of heroin in drug addicts. Moreover, it is hoped that tryptase levels in the blood and in the 
pericardial fluid will be routinely analyzed in heroin death cases. 

In early February 2015, two drug dealers organized a sex and drug party in a flat located in the vicinity of Naples, Italy. The police were 
wiretapping them. During a telephone conversation, the police heard one of the drug dealers say, “She died by suffocating on by my big penis during 
the fellatio … we left her on the street.” The next morning, a resident found a body on the street near the flat where the party took place. The forensic 
expert who arrived at the scene said the victim was allegedly 30 years of age, 174cm tall, and had presumably died the previous day. There was a 
reddish fluid discharge around her mouth and nose. Her leggings were lowered and the gluteal region exhibited signs of dragging via an inflammatory 
infiltrate. The corpse was identified as the transsexual BC. 

The autopsy did not reveal any signs of venipuncture or violence. The victim hadn’t been raped prior to death. The medical examiner found 
pulmonary congestion and general congestion of the parenchymal organs resulting from blood stasis. Petechial hemorrhages and brain swelling were 
also found. The examiner took oral, vaginal, and anal swabs for genetic analysis, and blood, urine, and bile for toxicological tests. Only the vaginal 
swabs were positive for the presence of sperm, and the DNA profile obtained was a mixture comprised of BC’s epithelial cells and sperm cells of 
unknown people. The blood tests were positive for morphine (251ng/ml), 6-monoacetylmorphine (15ng/ml), codeine (32ng/ml), cocaine (167ng/ml), 
and benzoylecgonine (350ng/ml). The urine analysis was positive for morphine (224ng/ml), codeine (11ng/ml), cocaine (39ng/ml), and 
benzoylecgonine (1,172ng/ml). The bile was also positive for morphine (720ng/ml), 6-monoacetylmorphine (27ng/ml), codeine (28ng/ml), cocaine 
(1,768ng/ml), and benzoylecgonine (320ng/ml). The ethanol level was 0.91g/l in the blood and 1.90g/l in the urine. 

Additionally, the histopathological analysis conducted on fragments of the central lung parenchymal area revealed activated mast cells, 
lymphocytes, and monocytes. A tryptase quantification analysis was performed on the serum and on the pericardial fluid. The values were, respectively, 
15.8µg/l and 11.1µg/l, both higher than normal.1,2 

In conclusion, the absence of signs of venipuncture on BC’s body, the presence in the victim’s blood and urine of alcohol, morphine, 6-
monoacetylmorphine, codeine, and cocaine was proof that she had inhaled drugs. This scenario would suggest she died of a fatal cocktail of drugs and 
alcohol. Instead, the presence of active mast cells, together with lymphocytes and monocytes in the lungs, associated with tryptase levels in the serum 
and in the pericardium, revealed that her death had been caused by an anaphylactic disorder.3-7 When left by the roadside, she was still alive and, with 
proper resuscitation efforts, she could have been saved. 
Reference(s): 

1. Yunginger J.W., Douglas R.N., Squillace D.L., Jones R.T., Holley K.E., Hyma B.A., Briedrzycki L., Sweeney K.G., Sturner W.Q., Schwartz L.B. 
Laboratory investigation of deaths due to anaphylaxis. J. Forensic Sci. 36 (1991): 857-865. 

2. De Giorgio F., Vetrugno G., Arena V., Luongo A.M., Chiarotti M. La triptasi come possibile mezzo diagnostico di reazione anafilattoide nelle morti da 
eroina. Bollettino per le farmacodipendenze e l’alcoolismo. XXVI – 3 (2003): 7-12. 

3. Hiblin I1, Eksborg S., Petersson A., Fugelstad A., Rajs J. Fatal intoxication as a consequence of intranasal administration (snorting) or pulmonary 
inhalation (smoking) of heroin. Forensic Sci Int. 139(2-3) (2004): 241-247. Accessed December 4, 2003, doi.org/10.1016/j.forsciint.2003.10.009. 

4. Darke S1, Duflou J., Torok M. A reduction in blood morphine concentrations amongst heroin overdose fatalities associated with a sustained reduction in 
street heroin purity. Forensic Sci Int. 198(1-3) (2010):118-20. Accessed Febraury 16, 2010, doi: 10.1016/j.forsciint.2010.01.015. 

5. Polettini A., Poloni V., Groppi A., Stramesi C., Vignali C., Politi L., Montagna M. The role of cocaine in heroin-related deaths. Hypothesis on the 
interaction between heroin and cocaine. Forensic Sci Int. 153(1) (2005):23-8. Accessed July 21, 2005, doi.org/10.1016/j.forsciint.2005.04.017. 

6. Richard S.H. Pumphrey, Ian S.D. Roberts. Postmortem findings after fatal anaphylactic reactions. J Clin Pathol. 53 (2000):273–276.  
7. Fineschi V., Cecchi R., Centini F., Paglicci Reattelli L., Turillazzi E. Immuno-histochemical quantification of pulmonary mast-cells and post-mortem 

blood dosages of tryptase and eosinophil cationic protein in 48 heroin-related deaths. Forensic Science International. 120 (3) (2001): 189-194. Accessed 
July 20, 2001, doi.org/10.1016/S0379-0738(00)00469-2. 

Forensic Science, Heroin, Tryptase 


