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1. New Psychoactive Substances Abuse Situation in Singapore.
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2. Detection of New Psychoactive Substances (NPSs) in Dried Blood
Spots (DBSs) collected from postmortem cases.
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4. Oxycodone findings and CYP2D6 function in post mortem cases.
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5. Death involving pong pong seed (Cerbera odollam).
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6. Concentrations of Amphetamine and Methamphetamine in Whole
Blood Samples Obtained In Drugs and Driving Cases (OUI) in the
Commonwealth of Massachusetts.
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7. Drug driving per se limits in England and Wales: A review of data from
over 9,000 cases.
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8. Predominance of illicit drugs and ethanol in blood among suspected
drug-impaired drivers in Western Switzerland.
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New Psychoactive Substances (NPS)-Related Deaths in Taiwan During the
2012-2018 Period

Yun-Chen Tsao®", Hsiu-Chuan Liu!, Ray H. Liu?, Dong-Liang Lin!

!Department of Forensic Toxicology, Institute of Forensic Medicine, Ministry of
Justice, Taipei, Taiwan; 2Department of Criminal Justice, University of Alabama at
Birmingham, Birmingham, AL, USA.

Introduction: According to UNODC World Drug Report, illicit markets of new
psychoactive substances (NPS) have been growing worldwide. NPS represent
significant analytical and interpretive challenges to forensic toxicologists. With no or
little knowledge of their pharmacological properties, these substances pose serious
harms to the society. This study reports the analytical methodologies, toxicological
findings, and trends of the 349 known NPS-related fatalities in Taiwan during the
2012-2018 period.

Method: Postmortem blood samples (including femoral and cardiac blood samples)
were routinely screened using liquid-liquid extraction (Toxi-tubes® A), followed by
GC/MS, LClion-trap/MS, and LC-QTOF/MS analysis with automated library search
protocol developed earlier in this laboratory. LC separation was achieved using an
Agilent Zorbax SB-Ag (2.1 mm x 100 mm, 1.8 um particle) analytical column

operated at 50 ‘C. The mobile phase consisted of 0.1% formic acid (v/v) in water and

methanol at a flow rate of 0.32 mL/min. NPS were quantified by LC-MS/MS using
deuterated analog internal standards and fully validated protocols. Limits of

quantitation for these NPS ranged from 0.5 to 10 ng/mL.

Result & Discussions: Among the 349 postmortem cases included in this study, the
mean age of the NPS-related fatalities was 28.8, ranging from 15 to 54, while 268
(77%) of these deaths were men and 81 (23%) were women. Top ten NPS detected in
fatal cases and their mean concentration were: ketamine (n = 250; 22%, 1.2 pg/mL ),
PMA (n = 172; 15%, 2.8 ug/mL), PMMA (n = 107; 9.3%, 1.9 ug/mL), nimetazepam
(n = 84; 7.3%, 0.15 pg/mL), ethylone (n = 80; 7.0%, 2.2 pg/mL), methylone (n = 71;
6.2%, 4.1 ng/mL), mephedrone (n = 70; 6.1%, 3.7 ug/mL), N-ethylpentylone (n = 69;
6.0%, 0.90 pg/mL), 5-MeO-MiPT (n = 53; 4.6%, 0.063 pg/mL), and
4-chloroamphetamine (n = 42; 3.7%, 0.58 pug/mL). Ketamine abuse has been a serious
problem in Taiwan, but the percentage of its detection has decreased from 41% in
15



2012 to 20% in 2018. Nimetazepam was first detected in 2017; it then became the
most frequently detected drug in 2018 (21%). Four synthetic cathinones were amongst
the top ten NPS detected in postmortem cases. The prevalence of ethylone and
methylone were decreasing, while mephedrone and N-ethylpentylone increased
significantly. There was evidence of poly-drug use in 95% of these NPS-positive
cases, including 1 to 13 other drugs. Average number of NPS detected per case
increased from 1.9 in 2012 to 4.6 in 2018. Furthermore, NPS were ruled as the cause
of death in 259 cases (74%), with falling as the second (n = 40, 11%) cause of death

in these NPS-related cases.

Conclusion: NPS were commonly found in postmortem specimens in Taiwan,
indicating these substances’ global endemic nature. Over the last few years, the
number and type of NPS have been increasing as the market continues to be changing.
Laboratory findings indicated a dramatic increase in NPS-related fatalities. Synthetic
cathinones and ketamine play significant roles in fatalities in Taiwan. With no or
limited understanding on these substances’ toxicity, addiction potential, and
withdrawal symptoms, growing use of NPS is certainly a critical public health issue.
Effective detection and identification of NPS in the laboratory facilitates the
collection of data and is helpful to the formation of supply reduction and health

intervention strategies.

Key Words: New Psychoactive Substances, Postmortem toxicology, Fatalities
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Introduction

According to UNODC World Drug Report, illicit markets of new psychoactive
substances (NPS) have been growing worldwide. NPS represent significant
analytical and interpretive challenges to forensic toxicologists. With no or
little knowledge of their pharmacological properties, these substances pose
serious harms to the society. This study reports the analytical
methodologies, toxicological findings, and trends of the 349 known NPS-
related fatalities in Taiwan during the 2012-2018 period.

Methodology

Postmortem blood samples (including femoral and cardiac blood samples)
were routinely screened using liquid-liquid extraction (Toxi-tubes? A),
followed by GC/MS, LC/ion-trap/MS, and LC-QTOF/MS analysis with
automated library search protocol developed earlier in this laboratory. LC
separation was achieved using an Agilent Zorbax SB-Aqg (2.1 mm X 100 mm,
1.8 ¥ particle) analytical column operated at 50 °C. The mobile phase
consisted of 0.1% formic acid (v/v) in water and methanol at a flow rate of
0.32 mL/min. NPS were quantified by LC-MS/MS using deuterated analog
internal standards and fully validated protocols. Limits of quantitation for
these NPS ranged from 0.5 to 10 ng/mL.
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Figure 1. Age and sex distributions of the 349 fatalities tested positive for NPS in Taiwan (2012-2018).

Table 1. Summary of blood concentration (3j/mL) of NPS

NPS n Conc. Range Mean Median
Ketamine 250 0.010-87.62 12 0.16
PMA 172 0.027-39.08 2.8 16
PMMA 107 0.01-12.23 19 0.23
7-Aminoni 84 0.01-1.27 0.15 0.066
Ethylone 80 0.034-91.52 22 0.44
Methylone 71 0.01-142.96 4.1 0.42
Mephedrone 70 0.032-95.80 3.7 0.66
N-ethylpentylone 69 0.01-6.69 0.90 0.41
5-MeO-MiPT 53 0.012-0.23 0.063 0.038
4-Chloroamp i 42 0.027-5.24 0.58 0.16
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Figure 2. Top 10 NPS found in 349 postmortem case specimens (2012-2018).
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Among the 349 postmortem cases included in this study, the mean age of the
NPS-related fatalities was 28.8, ranging from 15 to 54, while 268 (77%) of
these deaths were men and 81 (23%) were women (Figure 1). The numbers of
fatal cases and mean drug concentrations (#/mL) of the top ten NPS-related
fatalities were: ketamine (n = 250, 1.2 ), PMA (n = 172, 2.8), PMMA (n = 107,
1.9), 7-Amino nimetazepam (n = 84, 0.15), ethylone (n = 80, 2.2), methylone (n
=71, 4.1), mephedrone (n = 70, 3.7), N-ethylpentylone (n = 69, 0.90), 5-MeO-
MiPT (n = 53, 0.063), and 4-Chloroamphetamine (n = 42, 0.58) (Table 1 and
Figure 2). Ketamine abuse has been a serious problem in Taiwan, but the
percentage of its detection has decreased from 41% in 2012 to 20% in 2018.
Nimetazepam was first detected in 2017; it then became the most frequently
detected drug in 2018 (21%). Four synthetic cathinones were amongst the top
ten NPS detected in postmortem cases. The prevalence of ethylone and
methylone were decreasing, while mephedrone and N-ethylpentylone
increased significantly. There was evidence of poly-drug use in 95% of these
NPS-positive cases, including 1 to 13 other drugs. Average number of NPS
detected per case increased from 1.9 in 2012 to 4.6 in 2018 (Figure 3).
Furthermore, NPS were ruled as the cause of death in 259 cases (74%), with
falling as the second (n = 40, 11%) cause of death in these NPS-related cases.
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Figure 3. Average NPSdetected per case from 2012 to 2018.
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Figure 4. The NPS-related death case number and percentage per year in Taiwan (2012-2018).

Conclusion

NPS were commonly found in postmortem specimens in Taiwan (Figure 4),
indicating these substances? global endemic nature. Synthetic cathinones
and ketamine play significant roles in fatalities in Taiwan. Effective detection

and identification of NPS in the laboratory facilitates the collection of data
and is helpful to the formation of supply reduction and health intervention
strategies.




