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Fatal road traffic accident —l

Control Control Control Control Wash-out period Hazard
period 4 | period 3 | period 2 | period 1 P

period
(30 days) | (30 days) | (30 days) | (30 days) (60, 90, 150, 180 days) (30 days)

Figure 1. Definition of hazard and control periods.
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Table 3. List of study drugs and characteristics; antidepressants

Drugs ATC code Ser‘ggo*nln Tragnrsopuo;ter I(Dnl?g?
TCAs
Amitriptyline NOBAA09 4.3 intermediate 75
Clomipramine NO6AAO4 0.28 strong 100
Dothiepin NO6AAL6 8.6 intermediate 150
Doxepin NO6AA12 68 weak 100
Imipramine NOBAA02 1.4 intermediate 100
Maprotiline NO6AA21 5800 weak 100
Nortriptyline NO6AAL0 18 weak 75
Quinupramine NO6AA23 8.15 weak 75
SSRIs
Citalopram NO6AB04 1.16 intermediate 20
Escitalopram NO6AB10 1.1 intermediate 10
Fluoxetine NO6AB03 0.81 strong 20
Fluvoxamine NO6AB08 2.2 intermediate 100
Paroxetine NO6ABO05 0.13 strong 20
Sertraline NO6AB06 0.29 strong 50
SNRIs
Desvenlafaxine  NO6AX23 40.2 weak 50
Duloxetine NOBAX21 0.07 strong 60
Milnacipran NO6AX17 8.44 intermediate 100
Venlafaxine NO6AX16 8.9 intermediate 100
Others
Amoxapine NO6AAL7 58 weak 150
Bupropion NO6AX12 9100 weak 300
Hyperici herba  NO6AX25  >10,000 weak 500
Mianserin NO6AX03 4000 weak 60
Mirtazapine NO6AX11 > 100000 weak 30
Moclobemide NO6AG02 > 100000 weak 300
Nefazodone NO6AX06 200 weak 400
Tianeptine NO6AX14  >10,000 weak 375
Trazodone NOBAX05 160 weak 300
Vortioxetine NOBAX26 1.6 intermediate 10

*dissociation constant; strong: <1 nmol/liter, intermediate: 1-10 nmol/liter,
weak: >10 nmol/liter. DDD=daily defined dose

-17 -



2.1.5 EH &M
A7 o)A

)

0

il

51

= s

CCD

(Charlson Comorbidity Index,

AlZb, EH, BB

il
™
o

A}

FAt A AAE, W

B

score)

A4 (responsibility

)
o

=2
a=

]_

5]

T

ArAEel A8 7hs

[}
i=

=N

o

o ¢

=

%, Quan 5

Ry
ar

A]

A=

851

F91 31 [47,48],

fite)

oo

A

2ol
T

o

ofo

X

Ftt. (Table

°©

H}E R

3|

S
=i

32l 5

]

xljo

telom, 5

AFS

i Al

°

o

o

3
4)

H

)=

g

N
N

N

6]

18A1 =234

A4 (responsibility

!

-

s

el
o

o7
ot
oF

)
o%

-18 -



i

SERAREIR

A £ =2 [49]

A

s Akazt

taz, 127 wmRk(

S

sl F7F

A)o w7 FF/3FAT. (Table 5)

o
=

152

o

G

¢F=(time—

invariant)

= 8-

5

2 ALY giETow AHE-

NN

& @A o]

FA 53

g3to 7 A

ALEE R

S

w3}

Aol AR}

"
,ﬂl
<)
J_.NO

ol
U

£)
‘mo
B

Nd

JvNO

o

s},

s

A2

Al

ofy
o

&

lorg

—_
fite)

g

i~

9%

T
L

Pl A

e

)
—_

/\C—} o] e} 7] Hﬂ%oﬂ

=
o

o] MAZ 7}

2]
1=

i

o1&

=
=

kA A) 7o 2 (case —case—time—control study) 27

27 AFANA=

Zr

B} BA A

FA 501,

S

J

i=] [e)
TS AA

7}

=
T

o

-19 -



permissible lag time(30¥€-210¥)& WF=2 3t AATE

ZAFZ X A8 3] 74 (conditional logistic regression) &

Agatlon, zb okze] ud UeAPEL 95% TS

dlolEHo]l A~ F= 2 EAEAHL2 SAS Software (version 9.4;
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Table 4. ICD-10 codes and weights for Charlson Comorbidity Index.

Weight Disease ICD-10 code
1 Myocardial infarction 121.x, 122.x, 125.2
109.9, 111.0, 113.0, 113.2, 125.5,
1 Congestive heart failure  142.0, 142.5-142.9, 143.x, 150.x,
P29.0
Peripheral vascular 170.x, 171.x, 173.1, 173.8, 173.9,
1 disease 177.1, 179.0, 179.2, K55.1, K55.8,
K55.9, 795.8, Z95.9
1 Cerebrovascular disease  G45.x, G46.x, H34.0, 160.x-169.x
1 Dementia F00.x-F03.x, F05.1, G30.x, G31.1
1 Chronic pulmonary 127.8, 127.9, J40.x-J47.X, J60.X—
disease J67.x, J68.4, J70.1, J70.3
1 Rheumatic disease MO05.x, M06.x, M31.5, M32.x—
M34.x, M35.1, M35.3, M36.0
1 Peptic ulcer disease K25.x-K28.x
B18.x, K70.0-K70.3, K70.9,
Rl F ; K71.3-K71.5, K71.7, K73.x,
1 Mild fiver disease K74.x, K76.0, K76.2-K76.4.
K76.8, K76.9, Z94.4
E10.0, E10.1, E10.6, E10.8, E10.9,
Diabetes without chronic E11.0, E11.1, E11.6, E11.8, E11.9,
1 complication E12.0, E12.1, E12.6, E12.8, E12.9,
E13.0, E13.1, E13.6, E13.8, E13.9,
E14.0, E14.1, E14.6, E14.8, E14.9
E10.2-E10.5, E10.7, E11.2-E11.5,
1 Diabetes with chronic E11.7, E12.2-E12.5, E12.7,
complication E13.2-E13.5, E13.7, E14.2-E14.5,
E14.7
G04.1, G11.4, G80.1, G80.2,
2 Hemiplegia or paraplegia G81.x, G82.x, G83.0-G83.4,
G83.9
112.0, 113.1, N03.2—N03.7, N05.2—
2 Renal disease NO05.7, N18.x, N19.x, N25.0,
Z49.0-749.2, 794.0, 799.2
Any malignancy, C00.x—C26.x, C30.x—C34.x,
including lymphoma C37.x-C41.x,
2 and leukemia, except C43.x, C45.x-C58.x, C60.x—
malignant neoplasm of C76.x, C81.x—C85.x, C88.x,
skin C90.x-C97.x
3 Moderate or severe liver 185.0, 185.9, 186.4, 198.2, K70.4,
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disease K71.1, K72.1, K72.9, K76.5,

K76.6, K76.7
6 Metastatic solid tumor C77.x—C80.x
6 AIDS/HIV B20.x-B22.x, B24.x
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Table 5. Scoring table for responsibility analysis.

Mitigating category

Score

Condition of Road
Sealed road?
Two or more lands and smooth
Divided road
Two or more lanes and rough
Unmarked, thin and smooth
Unmarked, thin and rough
Unsealed road
Smooth
Rough and/or corrugated
Condition of Vehicle
Roadworthy
Unroadworthy (contribution to accident unclear)
Unroadworthy (contributing to accident)
Driving Conditions
Day
Clear and/or cloudy
Fog and/or mist, clear and windy (>40 kph)?
Visibility good and road wet?
Showers and/or rain
Night
Clear®®
Cloudy*®
Fog/mist/showers/rain/ice/wind
Type of Accident
Single-vehicle
No influence from other vehicles
Influence from other vehicles
Multi-vehicle
Striking vehicle attempting to avoid
Striking vehicle not attempting to avoid
Struck vehicle in the wrong
Struck vehicle in the right
Road Law Obedience
Was driver obeying road laws?
Yes
NO
Difficulty of Task Involved
Straight road or sweeping bend
Across lanes in®

- 23 -
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Heavy traffic

Light traffic
Winding road/sharp bend/U-turn
Overtaking
Avoiding unexpected traffic

WNDDNEDN

2 Add 1 if road has been newly resurfaced.
b If in heavy traffic, add 1 point.
¢ If not lighted, add 1 point.

d Scores 1, if under the guidance of traffic signals.
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2.23 ALY 4= A =2 Ho
WHO®] Anatomical Therapeutic Chemical Classification

System(ATC) EFAAA w2t A7 & vt

7bestelom, MzEJ FE&Ad g a4 (dissociation
constant, Kd) & o]&3sle] 235 wet ofegs} 7o) A 180 =
wetal 31dAd HEFT B A =E Hlwskelt (Table 3)

1) Kd <1 nmol/L: 23t A& AFF AT

2) 1 < Kd £ 10 nmol/L: 7 MEEY A5 AL

3) 10 nmol/L < Kd: ¢Fst AlZEd Al <A

4

a5 AdH A GAA FeeAl Aol = A WA
Aqpel s FIES oA MAIEA(index date)E A9t
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A2 AEgoz 4oshgint53].
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For continuous variables,

_ (xtreatment - xcontrol)

2 2
Jstreatment + Scontro!

d

For categorical variables,

(ptreatme nt — Pcontrol )

d =

Jﬁtreatment(l — pAtreatment) + ﬁcontrol(l — pAcontroI)
2
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Ul welA HEdAd HEF A dgg RN F3Es -
d (person—years) &9 2 At=3slg om, o]E &g 1,00000-d %
WA E (incidence rate, IR) % 95% Al 7} (confidence interval,
CD<& AAtstAdt. 95% Al#4-3b2 ZopFwsE Farel gk Aqf

2Ab S ol gahgit.

number of events

Incidence rate (/1,000 PYs) = sum of PYs % 1,000

IR ’ IR
0, 1 1 . — _ _
95% confidence interval: (IR — 1.96 sum of PYs’ IR +1.96 sum of PY.S‘)

(PYs = person — years, IR = incidence rate)
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Drivers in fatal crash
(2010-2014)
(n=8,880)

Missing RRNs (n=52)

Patients matched in
NHIS database with
RRNs
(n=8,828)

» No hospital record during 1 year before crash (n=193)
* No antidepressants prescription record (n=7,171)
« Drinking driver (n=214)

Study population
(n=1,250)

Figure 2. Flowchart for selection of the study population.
RRN: resident registration number; NHIS: national health insurance service.
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3.1.2 SO dxte E4d

HZ A 1,250% F 89.1%7F FAolar, 654wt
SAATE 54%, 654 ol QWAL 46%2 HAAHS
59.7A1013th.  AF HAYLE Aol 7384 (59.0%) o2 7H

wokyl, &35 685 (54.8%), YxH 605H (48.4%) wo=

A}

Yehgth 258

>

ARl o] 46.1%, 57 olstel
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X
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F

o] 53.9% ©|31t}. (Table 6)

o g A wHEALIZF 29.0%= 7P wskow, U
(27.6%), &=(22.0%), A&(21.4%) <« oY1, AIHHEHZE
QAT (12:00—17:59, 36%)°ll 7Fg o] @Ast Zlo=
UErST). (Table 7)

ATEA T A ool 3 A FRY Fe=AE
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Table 6. Characteristics of study population.

Number of drivers

Characteristics (n=1,250) %
Gender
Male 1,114 89.1
Female 134 10.7
Unknown 2 0.2
Age (MeantSD) 59.7 + 16.0
<65 675 54.0
=65 575 46.0
Previous diagnosis of
Diabetes mellitus 605 48.4
Hypoglycemia 33 2.6
Psychosis 54 4.3
Depression 685 54.8
Parkinson disease 54 4.3
Dementia 154 12.3
Epilepsy 188 15.0
Sleep disorders 435 34.8
Macular degeneration 41 3.3
Diabetic retinopathy 97 7.8
Glaucoma 262 21.0
Vestibular disorders 343 27.4
Myocardial infarction 351 28.1
Stroke 228 18.2
Hypertension 54 4.3
COPD 224 17.9
Asthma 443 354
Dizziness 422 33.8
Fatigue 63 5.0
Syncope 34 2.7
Arthritis 738 59.0
Charlson’s Comorbidity Index (CCI)
CCl <5 674 53.9
CCl >5 576 46.1

SD: standard deviation; COPD: chronic obstructive pulmonary disease.
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Table 7. Characteristics of fatal road traffic accidents.

Number of drivers

Characteristics (n=1,250) %
Month of the crash
Winter (Dec-Feb) 267 21.4
Spring (Mar-May) 275 22.0
Summer (Jun-Aug) 362 29.0
Fall (Sep-Nov) 346 27.6
Time of the crash
00:00-05:59 169 135
06:00-11:59 381 30.5
12:00-17:59 450 36.0
18:00-23:59 250 20.0
Day or night®
Day 914 73.1
Night 336 26.9
Weather
Clear 1031 82.5
Cloudy 77 6.2
Foggy 8 0.6
Rainy 102 8.2
Unspecified 116 9.3
Road condition
Dry 1050 84.0
Wet 155 12.4
Ice 19 15
Snowfall 9 0.72
Others 17 1.36
Type of the crash
Single vehicle 612 49.0
Vehicle to vehicle 634 51.0
Others 4 <0.1
Responsibility Score (RS)
RS < 12 (culpable) 304 24.9
RS >12 (non-culpable) 946 751

aDay/Night was classified using mean sunrise/sunset time of the month from
Korea Meteorological Administration database.
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Table 8. Frequency and proportion of prescribed antidepressants.

Number of
Antidepressants drivers %

(n=1,250)
Drivers who prescribed one class of AD 871 69.7
TCAs 442 354
SSRIs 123 938
SNRIs 22 18
Others? 284 227
Drivers who prescribed two classes AD 252 20.2
TCAs + SSRIs 48 3.8
TCAs + SNRIs 13 1.0
TCAs + others? 98 7.8
SSRIs + SNRIs 6 05
SSRIs + others? 81 65
SNRIs + others? 6 05
Drivers who prescribed three classes of AD 100 8.0
Drivers who prescribed four classes of AD 27 22

AD: antidepressant; TCA: Tricyclic antidepressant; SSRI: Selective serotonin
reuptake inhibitor; SNRI: Serotonin—norepinephrine reuptake inhibitor.
2 Others included Monoamine oxidase inhibitors (moclobemide), bupropion,

hyperici herba, mirtazapine, tianeptine, trazodone and amoxapine.
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&  escitalopram® S7bell W& Ao|glorH, fluoxetined}
paroxetine< FA 7}k &gkt SNRIs F oA+ duloxetine
7178 W AWds7E 2 A E7ksE R o2 yERsktt. (Figure 3—5)

S-SR T AT EAE ALt APEE g A
AA FeeAe QST EE 1.05(95% CI: 0.86-1.28) %
EAXOE FostAl Ut o= AW ABIe] Wzt AU
SSRIs, SNRIs, escitalopram, duloxetine &-8&x}ox 3kx}—
SN Z=TATE TS Ay SA-wAA TS RigE Ee

ok B Aol FolekA ¢k AIE YErSITE (Table 12)

52 -



Annual utilization of Antidepressants
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Figure 3. Annual utilization of antidepressants in Korea from 2010 to 2014.
TCA: tricyclic antidepressants; SSRI: selective serotonin reuptake inhibitor;
SNRI: serotonin—norepinephrine reuptake inhibitor.
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Annual utilization of SSRIs
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Figure 4. Annual utilization of selective serotonin reuptake inhibitor in Korea
from 2010 to 2014. SSRI: selective serotonin reuptake inhibitor.
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Annual utilization of SNRIs
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Figure 5. Annual utilization of serotonin—norepinephrine reuptake inhibitor in
Korea from 2010 to 2014. SNRI: serotonin—norepinephrine reuptake inhibitor.
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Table 12. Case-case-time-control analysis for the risk of fatal road traffic
accidents according to the use of all antidepressants, SSRIs, SNRISs,
escitalopram, and duloxetine.

CCO: CCTC:
Adjusted OR (95% CI)  Adjusted OR (95% ClI)
Total AD? 1.32 (1.03, 1.70) 1.05 (0.86, 1.28)
SSRIP 2.04 (1.35, 3.09) 1.04 (0.72, 1.50)
Escitalopram® 1.68 (1.02, 2.76) 1.06 (0.62, 1.81)
SNRIP 9.85 (4.17, 23.26) 1.23 (0.51, 2.95)
Duloxetined 6.08 (2.41, 15.35) 0.57 (0.18, 1.86)

AD: antidepressant; OR: odds ratio; Cl: confidence interval; CCO: case-
crossover; CCTC: case-case-time-control; SSRI: selective serotonin reuptake
inhibitor; SNRI: serotonin—norepinephrine reuptake inhibitor.

2 Adjusted for the use of narcotics, muscle relaxants, antipsychotics,
antihistamines, antispasmodics, antiemetics, hypnotics, change in use of all
antidepressants, and new onset of psychiatric conditions such as anxiety and
psychosis/schizophrenia.

® Adjusted for the use of narcotics, muscle relaxants, antipsychotics,
antihistamines, antispasmodics, antiemetics, hypnotics, change in each class
of antidepressant (TCA, SSRI, SNRI, others) and new onset of psychiatric
conditions such as anxiety and psychosis/schizophrenia.

¢ Adjusted for the use of another class of antidepressant (TCA, SNRI, others),
use of individual SSRIs, narcotics, muscle relaxants, antipsychotics,
antihistamines, antispasmodics, antiemetics, hypnotics, change in the use of
another class of antidepressants (TCA, SNRI, others), and new onset of
psychiatric conditions such as anxiety and psychosis/schizophrenia.

d Adjusted for the use of another class of antidepressant (TCA, SSRI, others),
use of individual SNRIs, narcotics, muscle relaxants, antipsychotics,
antihistamines, antispasmodics, antiemetics, hypnotics, change in the use of
other class of antidepressant (TCA, SSRI, others), and new onset of
psychiatric conditions such as anxiety and psychosis/schizophrenia.
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S

14,5217 (40.9%) &= 714 m-ok g1 SSRIs B g7}

10,6838 (30.1%), 718} @&-%&#] 8=} 89797 (25.3%), SNRIs
B8 1,333%(3.8%) o2 eyt AR AEEHze
amitriptyline 827} 8,165 (23.0%) .2 7} Wk,
3,893 (11.0%), tianeptine 3,736 (10.5%),

escitalopram

trazodone 3,093 (8.7%) <=°]2lt}. (Table 15)
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Table 15. Frequency and proportion of prescribed antidepressants.

Medications Group N (%)
Weak inhibitors (n=14,082)
Doxepin TCA 13(0.04)
Maprotiline TCA 1(0.00)
Nortriptyline TCA 2,747(7.73)
Quinupramine TCA 2,343(6.60)
Desvenlafaxine SNRI 0(0.00)
Amoxapine Others? 28(0.08)
Bupropion Others 334(0.94)
Hyperici herba Others 666(1.88)
Mianserin Others 6(0.02)
Mirtazapine Others 1,059(2.98)
Moclobemide Others 43(0.12)
Nefazodone Others 13(0.04)
Tianeptine Others 3,736(10.52)
Trazodone Others 3,093(8.71)
Intermediate inhibitors (n=14,967)

Amitriptyline TCA 8,165(22.99)
Dothiepin TCA 23(0.06)
Imipramine TCA 1,167(3.29)
Citalopram SSRI 501(1.41)
Escitalopram SSRI 3,893(10.96)
Fluvoxamine SSRI 339(0.95)
Milnacipran SNRI 389(1.10)
Venlafaxine SNRI 489(1.38)
Vortioxetine Others 1(0.00)
Strong inhibitors (n=6,467)

Clomipramine TCA 62(0.17)
Fluoxetine SSRI 2,101(5.92)
Paroxetine SSRI 2,033(5.72)
Sertraline SSRI 1,816(5.11)
Duloxetine SNRI 455(1.28)

TCA: tricyclic antidepressants; SSRI: selective serotonin
SNRI: serotonin—norepinephrine reuptake inhibitor.

reuptake inhibitor;

2 Others included Monoamine oxidase inhibitors (moclobemide), bupropion,
hyperici herba, mirtazapine, tianeptine, trazodone and amoxapine.
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Figure 7. Survival curve for the risk of ischemic stroke in SMR weighted
cohort. (blue: non-user group, red: weak inhibitors group)
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Figure 8. Survival curve for the risk of ischemic stroke in SMR weighted
cohort. (blue: non-user group, red: intermediate inhibitors group)
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Figure 9. Survival curve for the risk of ischemic stroke in SMR weighted
cohort. (blue: non-user group, red: strong inhibitors group)
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Table 17. Risk of ischemic stroke associated with the use of antidepressants

according to the degree of serotonin reuptake inhibition.

Crude HR SMR weighted Fully adjusted
(95% Cl) HR (95% Cl) HR? (95% CI)
Yr\]/ﬁﬁ;tors 119 (0.96-145) 117 (0.96-1.42)  1.16 (0.95-1.42)
Imermediate  113(089-138) 113 (091-136) 112 (0.92-1.36)
?rfﬁ?t?.% e 127(102155)  124(101-152) 124 (101-151)

HR: hazard ratio; CI: confidence interval; SMR: standardized morbidity ratio.

2The fully adjusted model is a further augmented SMR weighted model by
multivariable analysis including gender, Charlson comorbidity index,
previous diagnosis of renal failure, malignant tumor and previous use of
opioids, platelet aggregation inhibitors and antihypertensives.
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Table 18. Risk of ischemic stroke associated with the use of antidepressants
according to the prescribed duration.

. _ Weak Intermediate o inhibitiors
Duration inhibitors inhibitiors HR (95% ClI)
HR (95% CI) HR (95% CI)

<7 days 0.98 (0.68-1.41)  0.86 (0.58-1.28) 1.05 (0.70-1.57)
7-14 days 0.98 (0.66-1.45)  0.89 (0.61-1.29) 1.25 (0.89-1.77)
14-28 days  1.04 (0.73-1.47)  1.12(0.77-1.63)  1.20 (0.92-1.55)
28-56 days  1.22 (0.85-1.74)  1.25(0.96-1.58)  1.46 (1.01-2.03)
=56 days 1.31 (0.98-1.75) 1.42 (1.08-1.86) 1.48 (1.10-1.97)
P for trend 0.214 0.009* 0.028*

HR: hazard ratio; Cl: confidence interval.

Hazard ratios were adjusted for gender, Charlson comorbidity index, previous
diagnosis of renal failure, malignant tumor and previous use of opioids, platelet
aggregation inhibitors and antihypertensives after weighted by SMR.

*P for trend <0.05.
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Table 19. Risk of ischemic stroke associated with the use of antidepressants
according to the mean prescribed daily dose.

Weak Intermediate Strong
mPDD inhibitors inhibitiors inhibitiors
HR (95% CI) HR (95% CI) HR (95% CI)
<0.5DDD 1.13 (0.87-1.46) 1.17 (0.89-1.50) 1.21 (0.53-2.11)
0.5-1 DDD 1.21 (0.88-1.57) 1.03 (0.74-1.38) 1.28 (1.02-1.66)
DDD>1 1.02 (0.75-1.36) 1.09 (0.81-1.45) 1.23 (0.92-1.50)
P for trend 0.382 0.937 0.281

mPDD: mean prescribed daily dose; HR: hazard ratio; Cl: confidence interval.
Hazard ratios were adjusted for gender, Charlson comorbidity index, previous
diagnosis of renal failure, malignant tumor and previous use of opioids, platelet
aggregation inhibitors and antihypertensives after weighted by SMR.

Table 20. Risk of ischemic stroke associated with the use of antidepressants
according to the cumulative prescribed dose.

Cumulative . V\_/egk Ir_1ter_m_e_diate _ Strong
dose inhibitors inhibitiors inhibitiors

HR (95% CI) HR (95% CI) HR (95% CI)
<7 DDD 1.15(0.81-1.62)  1.14(0.77-1.67)  1.12(0.87-1.52)
7-14 DDD 1.26 (0.89-1.80)  0.99 (0.68-1.44)  1.23 (0.86-1.82)
14-28DDD  1.21(0.86-1.71)  1.28 (0.91-1.78)  1.39 (1.03-1.87)
28-56 DDD  1.28(0.88-1.72)  1.42(0.98-1.93)  1.44 (1.00-2.04)
256 DDD 150 (0.93-2.17)  1.46 (1.01-2.11)  1.51 (1.07-2.26)
P for trend 0.079 0.021* 0.061

DDD: daily defined dose; HR: hazard ratio; CI: confidence interval.
Hazard ratios were adjusted for gender, Charlson comorbidity index, previous
diagnosis of renal failure, malignant tumor and previous use of opioids, platelet
aggregation inhibitors and antihypertensives after weighted by SMR.
*P for trend <0.05.
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Table 21. Risk of ischemic stroke associated with the use of individual

antidepressants.

Antidepressants

HR (95% CI)

Weak inhibitors

Intermediate
inhibitiors

Strong inhibitiors

Mirtazapine
Trazodone
Nortriptyline
Tianeptine
Quinupramine
Imipramine
Escitalopram
Amitriptyline
Sertraline
Paroxetine

Fluoxetine

1.29 (1.11 - 1.56)
1.21 (0.98 - 1.46)
1.16 (0.95 - 1.42)
1.06 (0.87 - 1.28)
1.11 (0.89 - 1.38)
1.28 (0.97 - 1.50)
1.23 (1.04 - 1.38)
1.12 (0.92 -1.36)
1.48 (1.22 - 1.80)
1.32 (1.04 - 1.58)
1.17 (0.94 - 1.47)

HR: hazard ratio; Cl: confidence interval.
Hazard ratios were adjusted for gender, Charlson comorbidity index, previous
diagnosis of renal failure, malignant tumor and previous use of opioids, platelet
aggregation inhibitors and antihypertensives after weighted by SMR.
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Abstract

Kyoung-eun Kwon
Preventive medicine
The Graduated School

Seoul National University

Introduction: Depression is a common illness worldwide with more than 264
million people affected and antidepressants are some of the most commonly
used medications, but little information is available about the effects of
antidepressant treatment on the risk of traffic accidents in adult drivers, and
studies have produced controversial results regarding whether using
antidepressants increased the risk of ischemic stroke in elderly depressive
patients or not. The objectives of this study were to evaluate the relationships
between using antidepressants and the risk of fatality in road traffic accidents
through case-crossover study and the risk of ischemic stroke through

retrospective cohort study.

[Impact of antidepressant use on deaths from road traffic accidents]

Methods: We used Korean national road traffic authority database linked with
National Health Insurance Service (NHIS) database between January 1, 2010
and December 31, 2014 and applied case—crossover design. The study subjects
were adult drivers who died from traffic accidents within 30 days and had been

prescribed antidepressants within 1 year prior to the date of traffic accident. We
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matched one hazard period and four control periods individually and compared
the status of prescription for antidepressants. The odds ratios(ORs) and 95%
confidence intervals(Cls) were estimated by using conditional logistic
regression. Also, case-case-time-control design was applied to adjust the

increasing trend over time in use of antidepressants.

Results: 1,250 antidepressant using adult drivers were included, and an
increased risk was observed during the 30-day hazard period (OR=1.30, 95%

Cl: 1.03-1.63). Selective serotonin reuptake inhibitors(SSRIs) and serotonin—

norepinephrine reuptake inhibitors(SNRIs) showed statistically significant
higher risk, but tricyclic antidepressants(TCAs) did not. However, after
adjusting for increased utilization trend over time of antidepressants, the
associations of all antidepressants did not remain. Only paroxetine and
milnacipran demonstrated increased risks as ever with no obvious change in
their utilization trend, but the risk of milnacipran had been possibly over-

estimated because of the small number of populations.

[Impact of antidepressant use on ischemic stroke]

Methods: For the risk of ischemic stroke, we used NHIS-senior cohort database.
A cohort consisted of elderly patients who diagnosed with depressive disorder
more than once between January 1, 2003 and December 31, 2015, and excluded
patients who had been diagnosed with cerebrovascular disease including stroke

any time before index date and prescribed antidepressants during 1 year before
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index date. Exposure drugs were TCA, SSRI, SNRI and other antidepressants
and they categorized as following according to the degree of serotonin reuptake
inhibition: strong serotonin reuptake inhibitors, intermediate serotonin reuptake
inhibitors, and weak serotonin reuptake inhibitors. Study subjects were
observed until first hospitalization or visit emergency department because of
the ischemic stroke. We used standardized morbidity ratio(SMR) weights with
propensity score to minimize potential bias from imbalances in covariates
distribution among each group. Crude and adjusted hazard ratios(HRs) and
their 95% Cls were estimated by using multivariate Cox proportional hazard
models to estimate association between the use of antidepressants and the risk

of ischemic stroke.

Results: Among total 42,137 patients, 6,621 patients were non-users and
35,516 patients were antidepressants users (the number of patients who were
prescribed strong serotonin reuptake inhibitors 6,467, intermediate serotonin
reuptake inhibitors 14,967, and weak serotonin reuptake inhibitors 14,082). The
incidence rate of ischemic stroke in non-user group was 51.18/1,000 person-
years, 48.51, 50.95, and 53.76/1,000 person-years in weak, intermediate and
strong serotonin reuptake inhibitor user group, respectively. After weighted by
SMR and adjusted by confounders, adjusted HRs were estimated. The risk of

ischemic stroke was 1.24 times higher in strong serotonin reuptake inhibitor
users than non-users. The risk was significant in elderly depressive disorder

patients who were prescribed strong serotonin reuptake inhibitors more than 28
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days/14 DDD or, intermediate serotonin reuptake inhibitors more than 56

days/56 DDD, continuously.

Conclusion: Considering the trends of antidepressant utilization, the use of
paroxetine increased the risk of fatal traffic accidents because of its sedation
effect or withdrawal syndrome. And higher risks of ischemic stroke were
observed in patients who were prescribed strong serotonin reuptake inhibitor
more than 28 days or intermediate serotonin reuptake inhibitors more than 56
days. The evidence showed that when prescribing antidepressants for drivers,
other SSRIs should be considered ahead of paroxetine, and careful attention is
needed in prescribing antidepressants to elderly patients with the consideration

of degree of serotonin reuptake inhibition.

Key Words: depressive disorder, antidepressants, serotonin reuptake inhibition,
road traffic accident, ischemic stroke
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* The partial contents of this work were published in Journal of Social
Psychiatry and Psychiatric Epidemiology (Yang BR, Kwon KE, Kim Y] et al.
The association between antidepressant use and deaths from road traffic
accidents: a case-crossover study. Social Psychiatry and Psychiatric

Epidemiology. 2019;54:485-495.)
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Supplement Table 1. Motor vehicle collision report form in present study

u ROAD ACT [Addenda Article No. 21 form] <Amended 2015.6.30.>

Motor Vehicle Collision Report (1)

(Site Investigation Report)

Investigation registration Number:
Traffic - ¢ « « )
Recipient: Sent by: Chief of Police
Date Motor Vehicle Collision Number:
Venue
Location |Characte
Sikics (Name of road and place of crash)
! 0 Vehicle and pedestrian o Vehicle and Vehicle o Single Vehicle
Typeof o Crosswalk o Vehicle: Others
0 Property Damage o Human Injury 0 3. Property Damage and| Number of Vehicles
Human Injury ©No damage o Injury to self Involved in MVC
Damage| Injuries: Number of fatalities: Number of Critical Injuries: ~ Number of Light Injuries:
Charact- Number of Injuries Reported: Total Cost of Damage  (won)
ersties | Ownerof  |[Name: Citizen Registration Number:
Damaged Property| Value of Damage excluding vehicle: (thousand won)
Excluding Vehicle| Address: Telephone:
Vehicle &
Registration V;h‘d"’ M""h‘,‘[f:de""“l ol Model Year
Number ype
Date of Most - Primarily
Reoat ofColfion Dunaged
Inspection Areas
Owner Address Telephone
Driver Address Telephone o Driver
Driver’s Licerse Citizen Registration
Veh Number Number
. . Protective Equipment Valueof Vehice
icle | Occuy
1 pation Wom Damage (thousand won)
Seating Number of Individuals
Capacity in Vehicle Ty S
Citizen Severity of Name of
Cadis Name Address Registration| Gender | Age |Occupation ]::nt}; Admitted
Number y Hospital
1
2
3
4
Vehicle
‘i/c:h Registration Vehicle Type M"“h‘f[f odc"““'] = Model Year
€| Number
& | Segot Initial Area of Primary Areas
Miget Reorol Collision of Damage
Inspection
Owner Address Telephone
Driver Address Telephone o Driver
[. > Citizen Registration
Number
Number
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Protective :
; : Valueof Vehide
Do Eq\u;/[:) T‘ Damage Thousand won
i bbb i
vehicle Elamion
Citizen — Name of
kst Name Address Registration | Gender | Age | Occupation Ini y Admitted
Number i Hospital
1
2
3
4
Weather Road Signal e
Conditions Conditions Operation HaaEiee (| e e
Pa 00n Crosswalk
oDry oWet Hi : ONear Crosswalk
:’: oFrost oSnow Sigrals =On . El lghwl I:Zad Sﬂe oln Tunnel
oClear cOther Opes: [CFleshing : On Bridge
oCloudy et 4 |POff i Other
aRain oBroken Mc_tropolnan Road
aFog oCity Road Intersec|cIn Intersection
S oCounty Road tion  |cNear Intersection
. now/U b pi (°Dry oWet oFreeway
oOther; wn S aFrost oSnow Alleyway Dgnn gvmsswalk
oOther ignal ~Oth o erpass
i a oln Underpass
Site oOther/Unknown
Conditions | Road Shape | Special Roads | MVC Lane(s) | Width of Road Field Data
oUphill
Le|cDownhill [ “pio o
| oCentral Bus Lane |11 First lane olessthan3m | Blood
. |a Uphill cBicycle Path 01 Second lane 0 Less than 6m Skid Marks
Rig| Downhill |oRoadside 0 Third Lane o Less than 9m #1 Vehicle:
ht oFlat oHi-Pass Lane o Fourth lane 0 Less than 13 m #2 Vehicle:
0One-way Street  |aMore than fifth 0 Less than 20 m Items of the deceased
Stra “Uphill ciSchool Zone ©No lanes oMorethan20m | Content:
ight oDownhill cElderly Crosswalk |0Other/unknown  |0Other Photos Taken:
oFlat Disabled
COther shapes Crosswalk
s < Walkway o Speed Prior to
Separation Devices Separation Speed Limit Crash Obstacles
CRoad Markings T
elfmigs Road Marki #1Vehide |cConsiruction  cVehic
oCat’s Eye sl ngs Cle onstruction ovehicle
“Road Vi oCurb km/h| Breakdown
Other Sorammtion _|PClardrails kmvh GParked/Idle vehicle
Devi oFence #2 Vehicle oFalling Objects
il cOther kmvh| Other Obstacles
EI;W?O:PQB = ©oNo Obstacles  ©Unknown
Driving Under the Influence  #1 .
Vehicles  #2 Vehicle o AEC
ooUnder Influence  ooUnavailable DH“S Iandl lliun lewl wayl CHagHE) Ve Bl e
ooNormal Operation B Awe. : ; : : s
anOther/Unknown 0OChain  Problem oMilitary Vehicle oVehicle Fire oPhysically]
Disabled nAcute illness
Vehicle Pedestrian
Behaviors cmMﬁhg*:'m o Whike . |ooWhile Wah.lg Against Traffic coWhike Crossing the Road Near an
Directly |[ancs Syspeace e Rt .
Connected | While ne a UTuml :‘Smwﬂgmgmd\eSMtDnWSTmﬁic ooOher Crossing o0 =
with MVC | ocWhile Parkedidle e s Wk R Other
1o 20 |ooWhile Starting e mC(WhﬂemlgP&;gommeomak Riding an Amuscment
ooie  Backing - UplorWhie Crosingnera rosakk - Wik Peyinginhe St c-Oter
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Human-Induced Causes Vehicle-Induced Causes Road Condition-Related Causes
ooDefective Brake
System ooRoad Form Defects (Dangerous Bend, Steep
ooNeglecting to Face Forward ooDefective Steering Slope) . .
Identificati Doy dic System ) _ ooPoor nght Vision )
. 1 Faciors gnDefecuve Engine EI]POC; Vision due to Road Form (Alignment, Form,
ystem =
Cause of mlrm Fﬁm de o ooDefective Tires ooPoor Vision due to Obstacles
MVC |:||:|! I.ntmglion al Driving Behavior ooDefective Lighting ooPoor Vision due to Weather Cm_'lditions _
ol Vehicle € on System _ Dn(lasmdes_ on Road (Cmmm_ Accident,
1o 20 |ooPoor Mental Health |:1‘|:|I]]e_ga]‘Custormzanon Cmgesum, Parkedidle vehicle, Disregarded|
orCareless Pedestrian (‘Tuning”) objects, etc.) _
onOther Human-induced causes ?_:ﬂi_xcmswe Window DDS][]J})ET}" Road Surface (Rain, Frost, Snow,
inting etc.
gﬁe:tHuman-indu codcauses | PoorLond Satty Mestres ooOther - Road — Condition-related  Causes
ooOther/unknown ooOther Vidhidednduoed Cases) Present
Presnt oo No Road Condition-related Causes
oo NoVehideindiedCases | ooOther/unknown
ooOther/unknown
Report | Name of Reporter: Telephone of Reporter:
Situation | Date Received: Report Receiver: Method of Reporting:

(source: Jung SY, Hwang B, Yang BR et al. Risk of motor vehicle collisions
associated with medical conditions and medications: rationale and study

protocol. Inj Prev 2017;23(5):356.)
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