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ABSTRACT

Background: To determine the role of drugs in fatal overdose, analyses were done on
samples obtained from autopsy examination and death and crime scene investigations.
The aim of this study was to evaluate the usefulness of toxicology analyses of postmortem
biological and non-biological samples belonging to a subject in determining the forensic
cause of death.

Methods: Toxicological analysis were done on 31 cases of fatal drug poisoning
accompanied with scene evidence that had been referred to Legal Medicine
Organization(LMO) of Iran, Tehran, over 12 months, starting from March 2008. Drugs and
ethanol were detected in biological and non-biological samples through toxicological
analyses.

Results: Overall, 64.52% of the cases showed the same positive analytical results in both
biological and non-biological samples. Opiates were indicated in 65% of the deaths. About
two thirds (64.51%) of the cases indicated the involvement of more than one drug (active
ingredient). With a sex ratio of 4.16, men composed 80.65% of the study cases. The mean
age for male and female victims (mean + SD) was 34.07+11.93 and 32.67+8.04,
respectively, and the majority of the cases (77.42%) were below the age of 40.
Conclusion: There are many important parameters in determining the forensic cause of
death, among them autopsy reports, toxicological findings, police information and
circumstances surrounding the death are important.

Keywords: Cause of Death, Crime Scene Investigation, Drugs, Forensic Toxicology
Analysis.

INTRODUCTION important problem in Iran (7). This study is a
descriptive research on fatal drug poisoning
concerning death and crime  scene
investigations in Tehran, Iran for the 2008-
2009 period. Biological and non-biological
samples from 31 cases were analyzed from a
toxicological point of view. The aim of the
present study was to assess the usefulness of
qualitative and quantitative toxicological
analyses in determining the forensic cause of
death in drug or substance users accompanied
with drugs found in the scene investigation and
autopsy examination.

Determining the forensic cause of death
in fatal drug poisoning is difficult and depends
on several factors, such as medical history of
the victim, autopsy reports, death and crime
scene investigations, police reports, and
toxicological analyses results (1-3). Forensic
toxicology is the use of toxicology science and
other analytical methods to aid making
decisions for medicolegal investigations and
clearing-out the cause of death; poisoning and
drug use(4). Medicolegal autopsies, including
toxicological examinations provide useful
information on drug related deaths, drug MATERIALS AND METHODS
policy, and drug problems in a country(6).

i The material consisted of all deaths from
Death among drug or substance users is an

drug or substance poisoning accompanied by
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evidence collected at death scene investigations
or autopsy findings submitted to toxicological
analyses at the Forensic Toxicology
Department of Legal Medicine Organization of
Iran, Tehran in a one-year period. Fatal drug
poisoning was supported by autopsy reports
and toxicological findings.
Chemicals

Standard samples of drugs were obtained
from pharmaceutical factories. Solvents such as
methanol, ethanol, ammonia, ethyl acetate,
acetonitrile, water, and HPLC grade prepared
from Merck Chemical Co. (Germany) were
used as the analytical chemicals.
Biological and non-biological samples

Autopsies were performed on suspicious
cases (suicide, homicide, robbery, addiction,
and body packing). Biological samples (liver,
urine, femoral vein blood, bile, vitreous humor,
and stomach content) and drug packets in the
gastrointestinal tract were collected by
experienced staff supervised by a forensic
medicine specialist. Also, non-biological
samples, such as pills, syringes, and food and
beverage residues, belonging to victims were
referred to forensic toxicology laboratory by
police.
Toxicological analysis

Pre-analytical preparation of biological
matrices was done by liquid-liquid extraction
(LLE) of urine, blood, liver, stomach content,
and bile. Cleavage of drugs and metabolites
from conjugates, extraction of unknown
analytes, and clean-up steps were done by pH
adjustment and use of suitable solvents, such as
chloroform, methanol, isopropanol, and diethyl
ether. Femoral vein blood (containing 1% W/V
sodium fluoride) and vitreous humor needed no
preparation prior to analysis for detection of
ethanol with headspace gas chromatography
(HSGC). For preliminary qualitative analysis,
thin layer chromatography (TLC) technique
was used to screen drugs, poisons, and opioid
alkaloids in extracts from biological samples.
The samples were analyzed with more sensitive
and specific instrumentations. High
Performance Liquid chromatography (HPLC)
(Knauer, Germany) with a diode array detector
(DAD) (Knauer DAD 2700, Germany) plus a
quaternary pump (Knauer pump 1000,
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Germany) and a gas chromatography/mass
spectrometry (GC/MS) (Agilent 7890A, USA)
with a mass detector (5975C) were used to
confirm positive results in this study. Blood
alcohol concentration (BAC) and vitreous
humor alcohol concentration (VHAC) were
routinely determined using a quantitative
HSGC (Agilent 6890N, USA) equipped with
Flame lonization Detector (FID). Headspace
injections were performed using an automatic
sampler. Colorimetric (prussian blue) and
voltametric/ polarographic methods were used
for cyanide detection.

Pharmaceutical dosage forms, such as
tablets, were analyzed directly on TLC without
prior extraction or purification. Unknown
suspicious powders and tablets were mixed
with organic solvents like chloroform or
methanol to dissolve probable analytes.
Suspicious food and beverage residues were
prepared using LLE method to extract analytes.
Syringes with or without clotted blood were
washed with distilled water. Acidic and basic
drugs and opioid alkaloids were extracted by
LLE method. In this study, TLC method was
used as a screening test. All results were
confrmed by HPLC and GC/MS
instrumentations.

RESULTS

Men formed 80.65% of the study cases
with a sex ratio of 4.16 (25 men and 6 women).
The mean age of the victims was 34.07£11.93
years (mean+SD) in men and 32.67+8.04 years
in women. As it is shown in Figure 1, victims
were divided into 6 groups according to the
forensic investigations. Positive toxicological
results were detected in biological samples
obtained from 21 cases through routine
toxicological testing. Detectable intoxicating
drugs or substances were not found in
postmortem samples of 10 cases. All blood and
vitreous humor (VH) samples referred to
toxicology laboratory were tested for alcohols.
Ethanol was found in both blood and VH of
16.13% (5) cases. Table 1 shows the results of
ethanol analysis in victims.

Deaths due to opioid overdose numbered
20, comprising 64.51% of the study population.
Results from toxicological analysis of
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biological and non-biological samples in opioid
addicts are summarized in Table 2.

Body packers numbered 6, comprising
19.35% of all fatal drug poisonings in this
study. All of the body packers were male and 5
cases had Iranian Crack (heroin plus
adulterants) packs in their stomach. Table 3
includes information about this group.

The cause of death of 3 (9.68%) cases
was homicide. Two cases were female and
drugs and poisons were not found in biological
samples obtained from them. The cause of
death of one of the homicide cases was drug

overdose following the ingestion of ice cream
which contained drugs. Suspicious cases in
homicide category are shown in Table 4.

Only one case in our study population
was a suicidal death. Overdose following drug
abuse was the cause of death in 5 (16.13%)
cases. Toxicology results of drug abusers are
shown in Table 5. The cause of death of 9.68%
(3) cases was undetermined.

In 20 (64.51%) of the study cases, more
than one drug (active ingredient) was detected
in biological samples. The most common drug
categories detected are shown in Figure 2.

Table 1. History of ethanol use with other drugs

Manner of BEC VHEC | Drugs in Biological Drugs in Non-biological
Death (mg/dL) | (mg/dL) | Samples Samples

- Mefenamic acid capsules in
Suicide 125 130 None stomach content
Drug Abuse | 196 154 None Tramadol and buprenorphine in

victim's pocket

A glass containing brown viscous

"

Opioid Morphine, codeine, liquid (morphine, codeine,
22 10 . . .
Overdose diazepam noscapine, papaverine) &
diazepam tablets besides him
Drug Abuse | 125 149 None Naproxen tablets in stomach
content
Phenobarbital, A glass containing ice cream
amitriptyline, besides the victim (Phenobarbital,
- phenmetrazine, amitriptyline, phenmetrazine,
Homicide %0 30 ephedrine, ephedrine, dextromethorphan,
dextromethorphan, propranolol, clonazepam,
propranolol biperiden, morphine & codeine)

BEC: Blood ethanol concentration
VHEC: Vitreous humor ethanol concentration
6MAM: 6-Monoacetylmorphine

Table 2. History of drug use in opioid addicts

TABLE 3. Drug Intoxication in Body Packers

Drugs in Biological Samples

Drugs in Non-biological Samples

Autopsy Reports

Morphine, codeine

Heroin, morphine, codeine,
caffeine

41 packs in victim's
stomach

Morphine, codeine

Iranian Crack, dextromethorphan

2 packs in stomach

Morphine, codeine

Heroin, acetylcodeine, 6BMAM

40 role packs in stomach

Morphine, codeine

Heroin, 6BMAM

A packet containing wet

white powder in stomach

Morphine, codeine

Heroin, morphine, codeine,
papaverine

A packet containing wet
creamy powder in
stomach
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None

None

2 large packets in small
intestine

6MAM: 6-Monoacetylmorphine

Table 4. Toxicological Analysis In Suspicious Homicide Cases

Drugs in Biological Samples

Drugs in Non-biological Samples

Autopsy Reports

None

None

Victim was found with
deep seizures in neck
and both wrests, a cup of
sticky white material
was found besides her
bed

Phenobarbital, amitriptyline,
phenmetrazine, ephedrine,
dextromethorphan,
propranolol, ethanol

Phenobarbital, amitriptyline,
phenmetrazine, ephedrine,
dextromethorphan, propranolol,
clonazepam, biperiden, morphine &
codeine

A cup of ice cream
besides the victim

None

Iranian Crack, dextromethorphan

Multiple trauma, scalp
fracture and brain
hemorrhage with a pack
of white powder beside
the victim

Table

5. Drug Intoxication in Drug Abusers

Drugs in Biological Samples Drugs in Non-biological Samples | Autopsy Reports
Morphine, codeine, lidocaine, Lidocaine (vial), alprazolam drugs were found
alprazolam (tablets) besides victim's bed
None Methadone T_ab_letls were found in
victim's pocket
Ethanol Naproxen Tablets were found in
stomach content
A bottle containing 10
Methadone Methadone ”?L .Of transparent
liquid was found in
his room
27 buprenorphine and
Ethanol Buprenorphine and methadone 3 methadone tablets in
victim's pocket
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Figure2. Drug categories detected in biological
and non-biological samples

DISSCUSION

Careful scene investigation is very
important and has a fundamental role in
detecting the forensic cause of death. In this
study, we focused on the correlation between
the biological and suspicious non-biological
samples obtained from scene investigations and
autopsy examinations to detect drugs and
poisons through systematic toxicological
analysis (STA) of the samples. Opioid
(particularly heroin) users in Iran tend to be
poly drug wusers, and they use sedative
hypnotics and other central nervous system
(CNS) depressants together (7). None of these
drugs can be a substitute for opioids, but they
have additive and synergistic pharmacological
effects (8). In effect, 16.13% of our study
population had shown positive results for
ethanol detection in blood and VH. As it is
shown in Table 2, in two cases, alcohol was
found with other drugs. The actual underlying
cause of death in these cases is not ethanol or
drug alone but the additive CNS depression
with concurrent use of them can contribute to
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fatal overdose and death. This finding is in
accordance with previous studies which stated
that the use of drugs with alcohol is associated
with fatal poisoning (9,13). Abuse of opioids is
widespread and leads to many difficulties in
communities. About half of our cases (52%)
were opioid addicts and the cause of death of 8
cases was heroin and its adulterants overdose.
Also, the role of opioid poisoning in increasing
the mortality rate was reported by other studies
(14). Heroin (diacetylmorphine or
diamorphine) is a semi-synthetic opiate which
is highly addictive. It can be made of morphine
acetylation(15). In black market, heroin does
not come in as pure heroin, and it contains
many other drugs as adulterants (16). In recent
years in lran, heroin with high purity is
adulterated by acidic and basic drugs that have
pharmacological effects on CNS. These drugs
include benzodiazepines, barbiturates,
antihistamines, caffeine, and, opium alkaloids
and their acetylated derivatives. This
adulterated form of heroin is called "crack™
which appears as a white, creamy, or brown
powder that differs from white crystalline
cocaine that is known as crack in other
countries. According to the estimate of United
Nations Office on Drugs and Crime (UNODC)
in 1999, the annual prevalence of opiates use
was 2.8% in 15-64 year olds in Iranian
population. In 2008, Iran led all countries by
reporting 23% of all heroin seizures in the
world due to its geographical and situation on
drug trafficking routes.” Deaths due to heroin
abuse can be secondary to the effects of other
drugs and impurities. When these drugs are
used in conjugation with heroin, a normally
tolerated dose of heroin may be toxic or fatal.
The effect of heroin purity on fatal heroin
overdose was discussed by Darke et al (9).
Also, death among drug addicts was shown by
Karlovsek (18). The presence of other drugs in
illegal street heroins in Iran is worrying since
they can modify or intensify the signs and
symptoms of intoxication, fatal drug overdose,
and misjudgment in assessing the cause of
death without toxicological analysis.

In this study, 6 male victims were body
packers. Toxicological analysis of biological
samples and packets in their stomach was
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positive and confirmed each other in 5 cases.
The drug traffickers who swallow packets of
illicit drugs for transport are body packers.
Toxicity occurs when the drug leaks from these
packets into the stomach and absorption takes
place (19, 20). Toxicological analyses in both
types of samples (biological and packets in the
bowel) were negative in one case in our study.
The cause of death in this case is not clear, but
other probable factors such as peritonitis and
bowel obstruction caused by two large packets
in small intestine can be the cause of death of
this 45 year old male body packer. These
findings are in accordance with Wetli et al’s
study (19).

In our study, there were three suspicious
homicide cases (one male and two females).
Toxicological analyses revealed positive results
in both biological and non-biological samples
of a 30 year old man who was found dead with
a cup containing ice cream with a teaspoon
beside him. The cause of death of the victim
was the synergistic pharmacologic effects
(CNS depressant) of alcohol and drugs. The
use of drugs for incapacitating persons and
committing drug-facilitated crimes, such as
robbery, sexual assaults, and homicide was
discussed by other studies (21, 22). According
to Stewart et al’s study in 2004, drug misusers
may be experienced in committing criminal act
(23). The presence of alcohol, drugs, and
opioids in homicide victims is supported by
previous studies (24-26). Consumption of

alcohol in  male-on-male homicides by
perpetrator or victim was reported by Shaw et
al (27).

Concomitant use of drugs and alcohol in
suicidal attempts and drug abuse is a common
issue. The suicidal case was a 20 year old
soldier who attempted suicide by any drug or
substance accessible. Ethanol was found in
blood and VH samples, and mefenamic acid
capsules were found in his gastric content.
BEC and VHAC were 125 and 130 mg/dL,
respectively, which showed non-lethal alcohol
concentrations. The interval between alcohol
ingestion and death (6 hours in this study) and
rapid metabolism of ethanol should be
considered in interpreting toxicological results
and assessing the cause of death (28). The use
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of drugs by suicide victims has been confirmed
by previous studies (4, 29). Fanton et al
discussed the use of drugs and alcohol in
suicide due to falling from heights (30).
Alcohols and drugs were detected postmortem
in suicide cases in Shaw et al’s study (27). The
influence of alcohol and psychoactive drugs
such as antidepressants, benzodiazepines,
opioids on committing suicide was discussed in
a 10-year retrospective study (5). Also, Lahti
and Vouri stated that single and multiple
toxicant poisonings can play significant roles in
accidental and suicidal death (31). Association
of alcohol abuse and suicidal behavior was
shown by other studies(32,33). Suicide can be
categorized as a manner of death that many
factors can contribute to. Some of these factors
are social and financial problems, depression,
alcoholism, and so forth. The cause of death of
the suicidal case in this study (a soldier with a
suicide note) can be the interaction of
psychosocial factors in the decedent's wish to
end his life.

Of our study population, 16.13% (2
females, 3 males) had a history of drug abuse.
Drug abuse has different definitions in different
countries according to the social status.
However, it can be viewed as the intentional
use of a drug for non-medical purposes, such as
altering consciousness (6). Drug abuse remains
a significant problem facing Iran and some
other countries. Drug abusers suffer a higher
risk of premature death. As it was indicated in
previous studies, the mortality rate in heroin
injecting drug users was 13 times greater than
that in the general population (34). IV drug use
can result in serious health and social
problems, including HIV and hepatitis C
infections, suicide, and drug overdose (35).
Also, the cause of death of drug abusers may
be HIV/AIDS (36). However, the cause of
death in drug abusers in this study is drug
related deaths.

As it is shown in this study, the
prevalence of death as a result of opioid
overdose is high in Iran. This finding is in
agreement with Paulozzi’s which stated that
opioid analgesics contribute to fatal drug
poisoning in the USA.* lllicit drugs, such as
heroin in black market are not pure and contain
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variable percentages of other psychoactive
drugs. Multiple drug intoxications may be the
cause of death in addicts or victims who use
these illegal substances. Also, ethanol is known
to potentiate the toxicity of these chemicals.

We have to indicate that the results of our
study must be interpreted in the context of
several important limitations. Some vital
clinical information about our study cases, such
as the survival time, signs and symptoms of
poisoning upon admission or according to their
family  reports, clinical management
(hemodialysis or gut decontamination) before
death, the quantity of drug intake, and medical
history were not actually included in our study
due to the inaccessibility of the related records.
However, more attempts are required to pave
the way for future studies on more samples.

CONCLUSION

In determining the cause and manner of
death, many factors should be taken into
account.  Scene investigation, systematic
toxicological analysis of biological, and
suspicious non-biological samples, history of
drug abuse, police report, and circumstances
surrounding death are of utmost importance.

ACKNOWLEDGEMENT

The authors wish to thank the Kkind
personnel of the toxicology department of the
Scientific and Educational Research Center of
LMO, Tehran, Iran for their co-operation in
this study.

REFERENCES

1. Gill JR. Fatal descent from height in New York
City. J Forensic Sci 2001;46(5):1132-7.

2. Gruszecki AC, Booth J, Davis GG. The
predictive value of history and scene
investigation for toxicology results in a medical
examiner population. Am J Forensic Med Pathol
2007;28(2):103-6.

3. Wetli CV. Investigation of drug-related deaths,
an overview. Am J Forensic Med Pathol
1984;5(2):111-20.

4. Carson HJ. Classes of drugs and their
prevalence in multiple drug intoxication in
suicides and  accidents.  Legal Med
2008;10(2):92-5.

5. Shields LBE, Hunsaker DM, Hunsaker 1JC,
Ward MK. Toxicologic findings in suicide: A

Volume 5,No.1&2,Spring & Summer 2011

10-year retrospective review of Kentucky
medical examiner cases. Am J Forensic Med
Pathol 2006;27(2):106-12.

6. Colak B, Baser L, Yayci N, Etiler N, Inanici
MA. Deaths from drug overdose and toxicity in
turkey 1997-2001. Am J Forensic Med Pathol
2006;27(1):50-4.

7. lravani FS, Akhgari M, Jokar F, Bahmanabadi
L. Current trends in tramadol-related fatalities,
Tehran, Iran 2005-2008. Subst Use Misuse
2010; 45(13):2162-71.

8. Kosten TR. Drugs of abuse. In: Katzung BG, ed.
Basic & Clinical Pharmacology. 9th ed. USA:
McGraw-Hill; 2004.517-28.

9. Darke S, Hall W, Weatherburn D, Lind B.
Fluctuations in heroin purity and the incidence
of fatal heroin overdose. Drug Alcohol Depend
1999; 54(2):155-61.

10. Ruttenber AJ, Kalter HD, Santinga P. The role
of ethanol abuse in the etiology of heroin-related
death. J Forensic Sci 1990;35(4):891-900.

11. Levine B, Green D, Smialek JE. The role of
ethanol in heroin deaths. J Forensic Sci
1995;40(5):808-10.

12. Koski A, Vuori E, Ojanper I. Relation of
postmortem  blood alcohol and  drug
concentrations in fatal poisonings involving
amitriptyline, propoxyphene and promazine.
Hum Exp Toxicol 2005;24(8):389-96.

13. Koski A, Ojanper I, Vuori E. Interaction of
alcohol and drugs in fatal poisonings. Hum Exp
Toxicol 2003;22(5):281-7.

14. Paulozzi LJ, Budnitz DS, Xi Y. Increasing
deaths from opioid analgesics in the United
States.  Pharmacoepidemiol Drug Saf
2006;15(9):618-27.

15. Janhunen K, Cole MD. Development of a
predictive model for batch membership of street
samples of heroin. Forensic Sci Int 1999;102:1-
11.

16. Dams R, Benijts T, Lambert WE, Massart DL,
De Leenheer AP. Heroin impurity profiling:
Trends throughout a decade of experimenting.
Forensic Sci Int 2001;123(2-3):81-8.

17. United Nations Office on Drugs and Crime.
World Drug Report. Austria, Vienna: United
Nations Publication, 2010.

18. Karlovsek MZ. lllegal drugs-related fatalities in
Slovenia. Forensic Sci Int 2004;146(SUPPL
1,2):S71-S5.

19. Wetli CV, Rao A, Rao VJ. Fatal heroin body
packingg Am J Forensic Med Pathol
1997;18(3):312-18.

20. Fucci N. Phenacetin and cocaine in a body
packer. Forensic Sci Int 2004;141(1):59-61.



http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ba%C5%9Fer%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yayci%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Iravani%20FS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Akhgari%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jokar%20F%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Subst%20Use%20Misuse.');

Iranian Journal of Toxicology

Akhgari et al

21. LeBeau MA. Guidance for improved detection
of drugs used to facilitate crimes. Ther Drug
Monit 2008;30(2):229-33.

22. Goulle JP, Anger JP. Drug-Facilitated Robbery
or Sexual Assault: Problems Associated with
Amnesia. Ther Drug Monit 2004;26(2):206-10.

23. Stewart D, Gossop M, Marsden J, Rolfe A.
Drug misuse and acquisitive crime among
clients recruited to the National Treatment
Outcome Research Study (NTORS). Crim
Behav Ment Health 2000;10(1):10-20.

24, Darke S, Duflou J. Toxicology and
circumstances of death of homicide victims in
New South Wales, Australia 1996-2005. J
Forensic Sci 2008; 53(2):447-51.

25. Garriott JC. Drug use among homicide victims,
changing patterns. Am J Forensic Med Pathol
1993;14(3):234-7.

26. Hougen HP, Rogde S, Poulsen K. Homicides in
Two Scandinavian Capitals. Am J Forensic Med
Pathol 1999;20(3):293-9.

27. Shaw J, Hunt IM, Flynn S, Meehan J, Robinson
J, Bickley H, et al. The role of alcohol and drugs
in homicides in England and Wales. Addict
2006; 101(8):1117-24.

28. Kugelberg FC, Jones AW. Interpreting results
of ethanol analysis in postmortem specimens: A
review of the literature. Forensic Sci Int
2007;165(1):10-29.

29. Charnov JH, Sturner WQ. Psychotropic drug-
related suicides. Am J Forensic Med

Pathol1985;6(4):312-8.

30. Fanton L, Bévalot F, Schoendorff P, Lalliard S,
Jdeed K, Malicier D. Toxicologic aspects of
deaths due to falls from height. Am J Forensic
Med Pathol 2007;28(3):262-6.

31. Lahti RA, Vuori E. Fatal drug poisonings:
Medico-legal reports and mortality statistics.
Forensic Sci Int 2003;136(1-3):35-46.

32. Rossow |, Romelsjo A, Leifman H. Alcohol
abuse and suicidal behaviour in young and
middle aged men: differentiating between
attempted and completed suicide.
Addict1999;94(8):1199- 207.

33. Cherpitel CJ, Borges GLG, Wilcox HC. Acute
Alcohol Use and Suicidal Behavior: A Review
of the Literature. Alcohol Clin Exp Res 2004;
28(s1):18S-28S.

34.Quaglio G, Talamini G, Lechi A, Venturini L,
Lugoboni F, Mezzelani P; Gruppo Intersert di
Collaborazione Scientifica (GICS). Study of
2708 heroin-related deaths in north-eastern Italy
1985-98 to establish the main causes of death.
Addict 2001;96(8):1127-37.

35.Roy E, Nonn E, Haley N. Transition to
injection drug use among street youth-A
qualitative analysis. Drug Alcohol Depend
2008;94(1-3):19-29.

36. Josson AK, Holmgren P, Druid H, Ahlner J.
Cause of death and drug use pattern in deceased
drug addicts in Sweden, 2002-3. Forensic Sci Int
2002; 169(2-3):101-7.

Volume 5,No.1&2,Spring & Summer 2011


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meehan%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Robinson%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Robinson%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bickley%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lalliard%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jdeed%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Malicier%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Venturini%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lugoboni%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mezzelani%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gruppo%20Intersert%20di%20Collaborazione%20Scientifica%20(GICS)%22%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gruppo%20Intersert%20di%20Collaborazione%20Scientifica%20(GICS)%22%5BCorporate%20Author%5D

