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New Psychoactive Substances (NPS)-Related Deaths in Taiwan: A Report on the
Analysis of Postmortem Blood Specimens from 87 Fatality Cases in 2015

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

'Department of Forensic Toxicology, Institute of Forensic Medicine, Ministry of
Justice, Taipei, Taiwan; 2De]:mr‘unf:nt of Justice Sciences, University of Alabama at
Birmingham, Birmingham, AL, USA.

Introduction: According to 2014 UNODC World Drug Report, illicit markets of new
psychoactive substances (NPS) have been growing worldwide. Many NPSs have not
been controlled by the UN drug conventions and regulations of these substances are
lacking or inadequate in many countries. During the 2004-2011 period, a total of 32
NPSs, including cathinones, have been identified in Taiwan. This study summaries
findings of 87 NPS-related deaths occurred in Taiwan for the year of 2015.

Method: Postmortem blood samples were routinely screened using liquid-liquid
extraction (Toxi-tubes® A), followed by GC/MS, LC/ion-trap/MS, and/or
LC-QTOF/MS with automated library search protocol. NPSs were quantified by
LC-MS/MS using deuterated analog internal standards. The LOQ established for the
analysis of these NPSs was 0.010 pg/mL. Out of a total of 3654 forensic postmortem
toxicological cases received and analyzed in our laboratory in 2015, 87 cases (2.4%)
were found to include NPSs in blood specimen.

Result & Discussions: In the 87 cases reviewed, the mean age of these NPS-related
fatalities was 28.4, ranging from 16 to 50, while 67 (77.0%) of these deaths were men
and 20 (23.0%) were women. NPSs detected were PMA/PMMA (n = 61; 23.4%),
ketamine (n = 60; 23.0%), ethylone (n = 46; 17.6%), 4-chloroamphetamine (n = 30;
11.5%), methylone (n = 17; 6.5%), MDA/MDMA (n = 13; 5.0%), 5-MeO-MiPT (n =
11; 4.2%), 4-fluoroamphetamine (r = 8; 3.1%), butylone (n = 4; 1.5%), and others (n
= 11). In 95% of these NPS positive cases, there was evidence of poly-drug use,
including 1 to 5 other drugs. Alcohol was found only in 7 cases. Mean concentrations
(ng/mL) of PMA (n = 46), PMMA (n = 15), ketamine (n = 60), ethylone (n = 46),
4-chloroamphetamine (n = 30), methylone (» = 17), and MDMA (n = 9),
4-fluoroamphetamine (» = 8), and butylone (r» = 4) were 4.568, 3.743, 1.773, 2.839,
0.304, 9.642, 0.895, 0.289, and 0.824, respectively. Twenty-six (30%) fatalities
occurred during or shortly after activities at a club, party, or rave.

Conclusion: NPSs were commonly found in postmortem specimens in Taiwan,
indicating these substances’ global endemic nature. Laboratory findings indicated
dramatic increase, especially in recent 3 years, in NPS-related fatalities. Growing use
of NPSs is a critical public health concern — given the lack of understanding on these
substances’ toxicity, addiction potential, and withdrawal symptoms. A more effective
anti-drug program is badly needed to prevent/reduce tragedies among young adults.

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

»
According to 2014 UNODC World Drug Report, illicit markets of new
psychoactive substances (NPS) have been growing worldwide. Many g
NPSs have not been controlled by the UN drug conventions and 315 T
regulations of these substances are lacking or inadequate in many E :I\:::e
countries. During the 2004-2011 period, a total of 32 NPSs, including 5 o
cathinones, have been identified in Taiwan. This study summaries
findings of 87 NPS-related deaths occurred in Taiwan for the year of -
2015.

16-20 21-25 26-30
Age group
M et h (o) d S Figure 3. Age and sex distrlbulions of the 87 fatalitles te;ted posltive for NPS In Talwan (2015).

Postmortem blood samples were routinely screened using liquid-liquid
extraction (Toxi-tubes® A), followed by GC/MS, LClion-trap/MS, and/or Mephedrone, 24 TME 1 MG pepn
LC-QTOF/MS with automated library search protocol. NPSs were Butyione, & MOPY,2__ . -
quantified by LC-MS/MS using deuterated analog internal standards. The SFAmD S
LOQ established for the analysis of these NPSs was 0.010 pg/mL. Out of 1.
a total of 3654 forensic postmortem toxicological cases received and
analyzed in our laboratory in 2015, 87 cases (2.4%) were found to
include NPSs in blood specimen.

- lpha PP, 1
___Methouetaminn, |

5-MeO-MiPT, 11 __

Results & Discussion

In the 87 cases reviewed, the mean age of these NPS-related fatalities
was 28.4, ranging from 16 to 50, while 67 (77.0%) of these deaths were
men and 20 (23.0%) were women. NPSs detected were PMA/PMMA (n =
61; 23.4%), ketamine (n = 60; 23.0%), ethylone (n = 46; 17.6%), 4-
chloroamphetamine (n = 30; 11.5%), methylone (n = 17; 6.5%),
MDA/MDMA (n = 13; 5.0%), 5-MeO-MiPT (n = 11; 4.2%), 4-

fluoroamphetamine (n = 8; 3.1%), butylone (n = 4; 1.5%), and others (n = Figure 4, Number of new psy In87p case
11). In 95% of these NPS positive cases, there was evidence of poly-
drug use, including 1 to 5 other drugs. Alcohol was found only in 7 cases. Table 1. Summary of blood concentration (ug/mL) of NPS found in 87 postmortem cases

Mean concentrations (ug/mL) of PMA (n = 46), PMMA (n = 15), ketamine m—

(n = 60), ethylone (n = 46), 4-chloroamphetamine (n = 30), methylone (n

= 17), and MDMA (n = 9), 4-fluoroamphetamine (n = 8), and butylone (n Ketinie £, 2ol 0 e 02

= 4) were 4.568, 3.743, 1.773, 2.839, 0.304, 9.642, 0.895, 0.289, and EVA 18 0257232238 Se0h I "8
i -Sii 9 iti i a6 0.034~91,520 2839

g ﬁee2r4a' ;g;z::tla\lte;y;:ﬂ;v;fa:tay n;:xoﬁg Q_ fatalities occurred during or shortly Ethylone &2 R e 0.586

4-Chlorcamphetamine 30 0.027 - 3.580 0304 0113

PMMA 15 0.929-9.265 3.743 4443

wowens 5 omoiuse o o

MDMA 5 0.114-2.231 0.895 0.740

MDA -] 0065-0279 0150 0106

Butylone 4 0017-2.413 0.824 0.433

4-Fluoroamphetamine a8 0,099-0.956 0289 0213

Figure 1. Reported seizures of NPSs in Talwan, 2015- 2016, These mixed-NPS products were
marketed as powder samples and hidden In “normal” Instant coffee or milk tea packets,

Conclusion

NPSs were commonly found in postmortem specimens in Taiwan,
indicating these substances' global endemic nature. Laboratory findings
indicated dramatic increase, especially in recent 3 years, in NPS-related
fatalities. Growing use of NPSs is a critical public health concern —
given the lack of understanding on these substances’ toxicity, addiction
potential, and withdrawal symptoms. A more effective anti-drug program
is badly needed to prevent/reduce tragedies among young adults.
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