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Antidepressant-related Fatalities in the Capital Region of Korea in 2010

Heesun Chung” and Sangki Lee
National Forensic Service, Seoul 158-707, Korea

Abstract — A total of 2,080 forensic autopsies in Seoul, Incheon and Gyeonggi province were performed by the National
Forensic Service (NFS) in 2010. After analysing blood samples collected at autopsies by GC-MS and LC-MS/MS, the types
and prevalence of drugs and poisons in blood were investigated using our laboratory information management system.
Among 2,080 cases, 1,061 cases (51%) were positive for drugs and poisons. Surprisingly, antidepressants were identified
in 137 cases which comprised 13% of the positive cases. Twelve different kinds of antidepressants were determined: Ami-
triptyline, fluoxetine, nortriptyline, trazodone, imipramine, mirtazapine, citalopram, venlafaxin, clomipramine, paroxetine,
sertraline and bupropion. Amitriptyline was the most frequently detected antidepressant and was identified in 39 cases.
Moreover, amitriptyline, fluoxetine, and nortriptyline were included in the list of the 20 most commonly encountered drugs
or poisons in the analysis of blood collected at autopsies from 2007 to 2009, indicating the prevalence of their use. In this
study, the 137 antidepressant-related deaths were classified by the mode of death to predict the prevalence of these drugs.
As a result, those deaths were divided into four groups based on the cause and mode of death: 56 cases of suicide with fatal
concentrations of antidepressant drugs in blood, 6 homicidal cases directly or indirectly related to antidepressants, 59 natural
deaths with antidepressants detected in blood and 16 deaths caused by fire or other accidents with antidepressants detected
in blood. Because incidents involving antidepressants have been increasing, especially in suicides or homicides, it is nec-
essary for the health authorities and law enforcement administrations to cooperate and share the statistical data for curbing
the abuse of antidepressants. This report is expected to provide the reference data related with antidepressants for the

investigation of the deaths.

Keywords [] forensic autopsy, antidepressant, cause of death, mode of death

PoeAE TR ST, 22T 5
e ololi]el AlES AvbAl el e ee, ojulszety)
A Az AT ARAETSAR, g 5), A
2Ed 9 ey AFs A 5) 9 e
(2B, ERfEE 510 FHE Urlolm,) B Ay £
o B3 Ay, ole] 4 Aol QoA wAAZAE AHgHILE,
S5 ARA 23 £84 22 9o Ak 221 412
27 Baso] Glo] wes] AIR1e] FAIE et lolis

O O =
= 0

| Ag= ko, A

%)?

S|
&l

olgfgo] ek AIAIRZI71F-(WHO)= 202010] o] =W

#R =Bl 3 F-oji= ARleAR
(A3} 02-2653-7277 (H2~) 02-2600-4917
(E-mail) hschung1024(@gmail.com

289

o] B AFelM vEhhs A& T 1915 AHAE Zo® it
B ek SeuRhE A 924 2nge] ST Sl
FAlofH, oo} wste] WAl SN & w F9-aA
oh #El AR, AL STt gk

F9-2A R AR, Al 924
ERths S5ARE HIESe] the of
72 5k TR ARl wE o] gl FH vERd
VTS & 7 e TPRAE AL N Fl
2k e s 548 e
ARIE] RS e A B
Gotar Abdsh] Bk, ofe] Hdh ks UEhle ok
HAAQ HO® Qlal] 1 H4do] SR} ARRleR s
S wo| Bk FHE WAF AR, elgAbaL, ShAL a

32

549 AR1oR 1}
ekl Ao} i
o1 Ajalel

=



290 A -

P

ARAL 58] ARG 7 F017] BlAINE -2 2ke) 1A
S Hol: A% Frleta Qlek?

Ty vt s A9k AP Re] Axde oist
AT7L A #o] gl7] WjFo] B AT TR
sk AR, ARF A S7EE FAE CISs] S8 20108 =
Hyjslpealed ol 235k 2,080 Al Folld &-9-2A9 &
AR AFRAREIE ARSI WA AgA dr AjAEle wet
oHE e HEo] HEH ARIE R, o] FollA S92
o} F-AE] AFYSH AHNE ARERSI, &4V HEE A
25 APES A2l APEE] FRE o] HESIGITE U 3¢
Aol 23k APgARALE Q1Y) EAIR X Hlo] o A3
ARl FAIZ =L Qo] FstiA7y B8] Q7= glent
A% AR wgho] AlFsh, 1 AS BAIRNE JRAEs}
dudozw 97%a Qlrt. webx] & ATelAE dAle &9
A ARE BE ARL el Fast dHiolEE Aleehs dl 7]
ofatn] G -S| Al A9} BHE F3 ARE AlFe}

Ak Sl

a3

20101 F<F Aol F4 QF)E WA S Skl
T 2 ARl Mg - Q1A - ATIX A wAYSE WAL
At stk & 4 15 2,0807101%1c). 77
RN S o] g3t AMAr= AT WHelo] 7hsstE R
NS o] gate] A AmolA WA g e H5Eo| AF
A AHIE ZAFekaL o]o] 9249 T 9 HIEE AL
th 5Y AsdXE o] e-eAl7E HEE 5 e E Wl
EE AR ol AEle] AEd 924 HE BT TR E

afo] AR

2N EM2HY
AR AL F3 ARl Dol e-2Alo] 242 v

Fe) AW Y AX APk B ARe] JREEE
A3} QAgHENS e F faReslel 1dFEAel 35

i

Jol AFA 0= Qojzl WY Bl /1Y ofE RS 247} 55

Of

f i
3 5 mgkSof 50 GC-MS % LC-MS/MSell F9akieh>"
BX717] W 248 o2 Zom, GC-MSE AgilentA}2] HP

5973 MSDZ ARE3193a1, 8- HP-5MS(0.25 mm 1D, 0.25 um
film thickness, 30 M)E A}g3lo] BA5190c). A8 £5= 80°C
oAl 1%t WF-E3 300°C7HA EF 20°CH =9 § 1587
A6 M, A=+ splitless mode=. 5890 GCell 1w sk
$ith. Full-scan modeE AHE3FS11L A A Tol|A] o552 4
A2 AgilentAloll 4] Al F-5= Chemstation software X Wiley

Table I - Gradient conditions for the analysis of antidepressants in
blood by LC-MS/MS

Stage Minute Flow rate (u/min) % A % B
1 0.00 500 90 10
2 10.00 1000 10 90
3 15.00 1000 10 90
4 15.50 500 90 10
5 17.50 500 90 10

A: H,0+2 mM ammonium formate+0.2% formic acid.
B: CH;CN+2 mM ammonium formate+0.2% formic acid.
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Table II —Number of autopsies performed at National Forensic
Service from 2007 to 2010

Number of autopsies

Year %
Country Seoul

2007 3,576 2,308 65

2008 3,958 2,411 61

2009 4,578 2,918 64

2010 3,543 2,080 59
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Table III - List of the 20 most commonly encountered drugs or poisons in the analysis of blood collected at autopsies from 2007 to 2009

List 2009 2008 2007
° Drugs Frequency Drugs Frequency Drugs Frequency
1 Atropine 412 Atropine 329 Atropine 436
2 Chlorpheniramine 201 Lidocaine 140 Lidocaine 202
3 Lidocaine 149 Chlorpheniramine 134 Chlorpheniramine 178
4 Tramadol 90 Acetaminophen 76 Diazepam 81
5 Acetaminophen 69 Diazepam 57 Acetaminophen 72
6 Diazepam 52 Amitriptyline 42 Tramadol 68
7 Methylephedrine 50 Tramadol 42 Nordazepam 50
8 Zolpidem 46 Zolpidem 40 Methylephedrine 45
9 Amitriptyline 41 Nordazepam 38 Amitriptyline 43
10 Nordazepam 38 Doxylamine 34 Diclofenac 42
11 Nortriptyline 37 Methylephedrine 34 Zolpidem 38
12 Cyanide 32 Cyanide 34 Doxylamine 37
13 Diphenhydramine 31 Nortriptyline 28 Fluoxetine 36
14 Doxylamine 30 Pethidine 26 Isopropylantipyrine 35
15 Metoclopramide 30 Pentobarbital 26 Phenobarbital 34
16 Fluoxetine 30 Diphenhydramine 25 Pentobarhital 34
17 Pethidine 28 Diclofenac 24 Cyanide 33
18 Diclofenac 27 Chlorpromazine 24 Nortriptyline 30
19 Midazolam 27 Fluoxetine 23 Diphenhydramine 29
20 Proxyphylline 27 Proxyphylline 22 Proxyphylline 29
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Fig. 1 - Antidepressants positive cases.
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Fig. 2 -Kinds and frequencies of antidepressants detected at
autopsies (2010).
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Table IV —Modes of deaths in the antidepressants-related fatalities

in 2010
Modes of death No. of cases
Suicides 56
Natural deaths 59
Homicides 6
Death in hospitals, by fire, etc. 16
Total 137
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