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Abstract

To determine the prevalence of commonly abused drugs (CAD) detected in unnatural death
cases at Thammasat University Hospital (TUH) in 1 year and also evaluate drug prevalence
data to propose appropriate toxicology panels used for autopsied deaths at TUH.

A descriptive cross-sectional study was conducted and unnatural death cases in 5 police
stations sent to TUH for a medico-legal investigation from March 2020 to February 2021
were recruited in this study. All police records and autopsy reports were documented for
demographic data. In this study, drug preliminary tests were performed with rapid chro-
matographic immunoassay test kits for 5 common drug classes including amphetamines,
benzodiazepines (BZD), cannabinoids, opioids, and ketamine. Blood samples from cases
with preliminary positive results were analyzed with the confirmatory tests.

Two hundreds and sixty five autopsy cases were recruited in this study. Forty cases were
positive for at least 1 substance and the prevalence of CAD detected at TUH in 1 year was
15.09%. The prevalence of all 5 drug classes among 4 police stations ranged from 13.56 to
16.26%. However, there was no positive cases for CAD in the highway station area. The
highest prevalence by drug was amphetamine-type stimulants (ATS) (8.68%), followed
by BZD (4.91%), delta 9-tetrahydrocannabinol (1.13%), morphine (0.75%), and ketamine
(0.38%), respectively. The highest prevalence classified by manner of death that CAD were
detected was suicide (25%), followed by accident (16.67%).

Five common drug classes could be detected in autopsy cases at TUH for 15.09%. ATS and
BZD were presented with high prevalence throughout almost all areas of our responsibility
and they should be in the routine toxicologic testing.
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Introduction

Drug abuse is an issue which concerns the
global public health system. Abusers may encounter
physical or psychiatric derangement and death may
occur as direct result from drug intoxication or as an
indirect result such as a motor vehicle accident.'?

Toxicological investigation in postmortem
examination is one of the standard procedures
before cause and manner of death are concluded
according to the Criminal Procedure Code of
Thailand, Chapter 2 Postmortem Inquest, Section
148 - 156. Since forensic physicians assist the
inquiry officials in death investigations, the preva-
lence of commonly abused drugs (CAD) in each
area is important information for forensic physi-
cians who collect and send biological specimens to
laboratories for toxicological analysis. It’s important
because cost and effectiveness of toxicological tests
are always a concern due to limited budget and
medical resources. The prevalence of CAD detected
in forensic autopsy cases is essential information
for planning guidelines for toxicological analysis
suitable for each forensic center. Moreover, the
illicit drugs found in unnatural death cases reflect
drug problems in the community.

There have been extensive studies of the
prevalence of abused drugs and trends in drug abuse
to provide toxicological data for death investiga-
tion systems. In Thailand, a conference paper of
the Forensic Drug Addict Monitoring Network
(FDAMN), supported by the Office of the Narcotics
Control Board (ONCB), which reported information
on substance abuse detection in unnatural death
cases during 2007 - 2018, revealed that in 10.25%
of unnatural death cases abused drugs were found.
There were positive test results for amphetamines
(4.39%), benzodiazepines (BZD) (4.27%), opioids
(1.15%), kratom (0.85%), cannabinoids (0.30%),
ketamine (0.12%), cocaine (0.06%), and MDMA/
MDA (0.06%).? Previous studies in other countries
showed a wide range of prevalence, from 3.2 to
60%, of CAD in unnatural death cases.*’

This study aimed to discover the preva-
lence of CAD, based on the toxicological results in
unnatural death cases, at Thammasat University
Hospital (TUH) in 1 year. Our intention was
to provide basic toxicology data for forensic
physicians and to propose appropriate toxicology
panels applying for the routine forensic autopsy
at TUH.

Methods

This was a descriptive cross-sectional study
based on toxicologic data obtained from forensic
autopsy cases at TUH in Pathum Thani province
during the year from March 2020 to February
2021. Unnatural death cases from 5 police districts
requiring further medico-legal postmortem
examination were sent to the department of forensic
medicine, TUH. All cases in which urine and
blood specimens were available for toxicological
analysis were included in this study. Decomposed
bodies were excluded because blood hemolysis
could lead to inconclusive or faulty analysis results.
Urine specimens were collected by suprapubic
aspiration for the preliminary investigation and
femoral venous blood was obtained and prioritized
for confirmatory analysis. Urine specimens were
tested immediately with rapid lateral flow immu-
noassay test kits for the presumptive detection of
5 commonly abused drug classes relating to the
statistical report of FDAMN including amphet-
amines, BZD, opiates, ketamine, and cannabinoids.
When positive preliminary results appeared,
a suitable confirmation test, either gas chromatog-
raphy-tandem mass spectrometry or liquid chroma-
tography-tandem mass spectrometry, was applied
to exclude other structurally related compounds.
These qualitative tests were comprehensive for
drugs of interest in 5 common drug classes and
globally standardized in forensic toxicology. In
amphetamines and intoxication cases, quantitative
measurement was also performed. Other information
was gathered from inquest notes and autopsy
reports. Gender, age, nationality, the police station
which has authority over the case, cause of death,
and manner of death were documented for this
study.

The sample size was calculated from
n4Studies on [OS. Data were recorded and analyzed
with Microsoft Excel version 2013 and the
results were analyzed through descriptive statistics.
The prevalence of CAD, demographic data, and
additional information obtained during medico-legal
investigations are presented.

Calculated prevalence is shown as percentages.
Continuous data are presented as mean + standard
deviation (SD) or median and range. Numbers or
percentages are used for categorical data.
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The study protocols have been approved by
The Human Research Ethics Committee of Tham-
masat University (Medicine) under the approval
reference 051/2563.

Results
A total of 265 death cases were included
in this study. There were 229 males and 36
females with an average age of 42.88 + 14.88,
ranging from 16 to 79. Most of the cases were Thai
(88.68%). The cause of death was a group of natural
diseases (138 cases), followed by motor vehicle deaths

(68 cases), asphyxial deaths (28 cases), and the
others (31 cases). The manners of death were
natural (137 cases), accidental (84 cases), suicide
(36 cases), homicide (7 cases), and undetermined
(1 cases). Approximately half of the cases (46.42%)
were sent from Khlong Luang police station.
64 of the 265 cases showed positive preliminary
test results for at least 1 drug class, based on a band
of visual immunoassay test kits. The preliminary
results and positive predictive values for 5 drug
classes are shown in Table 1.

Table 1 The toxicological detection from preliminary and confirmatory results for 5 drug classes.
The positive predictive value of each drug class is calculated while the other diagnostic test metrics

were not studied

Drug Class Preliminary test Confirmation test Positive predictive value (%)
Amphetamines 31 23 74.19

Benzodiazepines 24 13 54.16

Cannabinoids 3 37.5

Opioids 2 40

Ketamine 1 100

In 40 of the 64 cases at least one suspected
substance was found from the confirmation test. The
overall prevalence by case with at least one CAD
detected by toxicological results in the 1-year study
period at TUH was 15.09%. The highest prevalence
among 5 common drug classes was amphetamine-
type stimulants (ATS) (8.68%), followed by BZD
(4.91%), Delta9-Tetrahydrocannabinol (THC)
(1.13%), morphine (0.75%), and ketamine (0.38%).
The prevalence was also calculated regarding the 5
police stations. At the highway police station there
were no CAD cases. Among the other 4 police

stations, CAD prevalence by the number of cases for
each police station ranged from 13.56 to 16.26%.
ATS and BZD were the leading substances found.
Four types of BZD were detected, including diaz-
epam, clonazepam, lorazepam, and chlordiazepox-
ide. Khlong Luang Police Station had more variety
of substance abuse cases than the other 3 stations.
Ketamine was found only in 1 case, under Khlongha
Police Station. The distribution of abused drugs is
illustrated with a zoning map showing the jurisdic-
tions of the 4 police stations (Figure 1).
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Figure 1 The prevalence for each abused drug detected in unnatural death cases at TUH is illustrated with
a zoning map of the jurisdiction of 4 police stations near TUH, Pathum Thani Province.

The prevalence of CAD associated with
each of 5 manners of death was also calculated.
One-quarter of the suicide cases had evidence of
abused drugs, followed by accident (16.67%),
homicide (14.29%), and natural diseases (10.95%),
as shown in Table 2. There was only one undetermined
manner of death in this study and the toxicological
confirmation test showed a positive result of
diazepam. One case in the homicide group showed
a positive result for THC.

The prevalence ratio of suicide between
positive and negative groups of abused drugs was
1.88 and the prevalence ratio of an accident between
positive and negative groups of abused drugs was
1.13.

Single drug use was characteristic of the
abuse cases in our study. Polydrug abuse was found
in only 2 cases. The first case was a 16-year-old
male who died from combined drug intoxication.
The toxicological test results showed diazepam
(> 300 ng/mL) and THC (12.1 ng/mL). Further

investigation found mitragynine, tramadol, cetiri-
zine, and diphenhydramine. The second case was
a 33-year-old male who died from coronary artery
stenosis. The toxicological results in postmortem
examination showed positive morphine and
ketamine. Mitragynine and tramadol were found in
further investigation.

3 of 265 cases were diagnosed with death
caused by drug intoxication. The first case was
multi-drug intoxication as mentioned earlier. The
other 2 cases were MA intoxication.

Quantitative measurement was done for
the amphetamines panel and the analytical results
reported the presence of methamphetamine (MA)
and amphetamine (AM). After excluding 2 ATS
intoxication cases and 1 case in which the blood
specimen was not sufficient for quantitative
measurement, concentrations of MA and AM and
the concentration ratio between MA and AM were
calculated, as shown in Table 3.
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Discussion

Toxicological testing is an important part
of medico-legal postmortem examination. Forensic
practitioners require toxicological test results to
interpret cause and manner of death for their
cases.'?* Substances of interest in medico-legal
death cases depend on local laws.

In one year at TUH, there were 265
unnatural death cases, of which 15.09% involved
illegal drug use under the Thai justice system. This
is slightly more than the 10.25% from all regions
of Thailand, reported by FDAMN, a subsidiary of
ONCB?.? In both studies, ATS and BZD were the
drugs most encountered. These studies were in line
with the study of Pan et al. in China which indicated
ATS were the most frequently abused drugs, though
the prevalence of drug abuse detected in China
was as high as 60% of drug abuse cases including
autopsied deaths.® Frost et al. reported the detection
frequency in autopsy cases in Norway was 44% and
the BZD group was the most detected, followed
by opioids and ATS.® This was similar to the study
of Lee et al. in Florida, United States of America,
showing BZD, opioids, and THC were the most
frequently found in autopsy cases, respectively,
although the overall prevalence of detection in the
Lee et al. study was only 3.2 - 4.7%.” Differences
in drug use, in medico-legal death investigations,
and in study designs in different parts of the world
explain the large differences in drug abuse detection
in different countries, as shown in Table 4.

The data for this study was collected from
a period during the global coronavirus pandemic.
Studies in Europe have shown new variations in
patterns of drug use for people under lockdown.®?
Mariottini et al. observed an increase of drugs
detected in postmortem cases, especially for
AM, which rose two to threefold in some months
compared to the previous 5-year average of the
same month in Finland.’ In Thailand, the govern-
ment declaration of the state of emergency started
on March 8, 2020 and covered all of the period
of data compiled in this study. Circumstances of
the pandemic may have affected our findings, so
additional studies should be conducted for confirma-
tion after the outbreak has been resolved.

Regarding the number of abused drugs
detected per case, only 5% of the unnatural death
cases in our study involved multidrug abuse. Simi-

larly, Pan et al. in China said that in 96% of drug
abuse cases only 1 type of abused drug was present.
FDAMN, a subsidiary of ONCB, found that 15.84%
of intoxication cases in Thailand were caused by
multiple drugs use. In contrast, Lee et al. in the
USA determined that 34.7 - 59.2% of drug abuse
cases involved polydrug use.” In many European
countries, the average number of substances found
in unnatural death cases was also more than 1.5 10-12
Although toxicologic tests in most medico-legal
death cases in Thailand revealed single-drug
abuse, forensic physicians should be aware of the
possibility of polydrug misuse.

The highway police station is the only one
of the five police stations within our service area
from which we detected no drug abuse. However,
only 5 cases were sent to us for medico-legal
postmortem examination, so additional cases from
the highway station are still required to conclude
that motor vehicle deaths on the expressway do
not result from CAD. ATS and BZD were CAD at
the other 4 police stations within our service area,
so they should be listed in the toxicology screen-
ing test panel. However, the prevalence of BZD
misuse might be overestimated. Many types of BZD
are classified as Schedule II or Schedule IV of the
Psychotropic Substances Act B.E. 2559 (2016)
which can be used for medical treatment.
Further history and quantitative measurement
might differentiate licit use from illicit use.

THC was the third most prevalent of the
five drug groups we tested for. Similar to the 2007-
2018 study by FDAMN, we detected for less THC
than ATS and BZD. THC is a major psychoactive
component in the cannabis plant. In 2019, the
year prior to this study, Thai law was amended
to the Narcotics Act (No.7), B.E.2562 to allow
cannabis extracts to be used for medical research
and treatment.

Morphine and ketamine were also found in
very small proportions. Morphine is the category 11
narcotics according to the Narcotics Act B.E.2522
(1979) and can be used legally as medication.
Therefore, positive tests for morphine may include
both legal and illegal use, as in the BZD group.

Manner of death in most of our cases were
either suicide, accident, or natural death. ATS was
detected in many of the suicide and accident cases.
BZD was also detected in many of the suicide cases.
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This finding is consistent with various other studies
which identified drugs in the BZD group that were
detected in suicide or self-inflicted deaths.''* For
example, the study of A.W. Jones et al. revealed the
presence of diazepam in 5.4% and 12% of hanging
suicides and poisoning suicides, respectively.'!

Most of the accidental deaths were motor
vehicle accidents. Nine of the 11 motor vehicle
deaths tested positive for ATS. In 1994, interview
research by Sriruecha et al. discovered that 80% of
long-distance truck drivers in Thailand admitted
to using ATS during work.!* However, in northern
Thailand, Narongchai et al., 2002 - 2003, discovered
that of 13 cases of death with evidence of MA, two
were accidental deaths and ten were homicides.'*

The probabilities of suicide and accident
in our study were 1.88 and 1.13 times higher for
toxicological positive cases than for toxicological
negative cases, respectively.

Approximately half of the cases were
natural death cases. Except for ATS, we did not
measure levels of concentration because the cause
of death was obvious and our budget was limited.
Further study should be performed on quantitative
measurement of abused drugs in natural death cases.

We also compared qualitative and quantita-
tive measurements of AM and MA in our autopsy
cases. Our analytical results demonstrated that
concentrations of MA and AM in blood and patterns
of concentrations can be divided into 2 groups. In
60% of our cases, both MA and AM were detected
in blood. Mean (median) concentrations (ng/mL)

and concentration ratios of MA to AM were 343.89
(266), 43.39 (30.7), and 9.33, respectively. In 40%
of'the cases, only MA was detected in the blood; the
mean (median) concentration (ng/mL) was 150.69
(183). Due to the pharmacokinetics of MA and AM,
7% of MA administered dose is N-demethylated
to AM, while the metabolism of AM itself does
not produce MA.* MA detected in analytical result
suggests the possibility of pure MA abuse or MA
mixed AM and the concentration ratio of MA to AM
might differentiate MA alone or MA mixed with
AM. The concentration ratios of MA to AM in our
study suggest mostly pure MA abuse in unnatural
deaths rather than MA mixed with AM. Jones et al.
suggested that concentration ratios of MA to AM
between 3 to 10 are strongly correlated with pure
MA abuse in driving under influence cases. In the
Jones et al. study, mean (median) concentrations
and the highest concentration (ng/mL) of MA were
720 (560) and 4200, respectively.”> In some other
countries, AM was more prevalent than MA.'%!7

In conclusion, this study is the first report to
disclose the prevalence of CAD found in unnatural
death cases at TUH. CAD were detected in 15.09%
of those cases. ATS and BZD were the CAD most
frequently found in unnatural deaths, so they should
be included in future routine toxicological testing.
However, BZD is used for licit medical purposes as
well as illicitly as a recreational drug. Further study
is necessary to differentiate between licit and illicit
BZD evidence in autopsies.
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