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Comparison of Bleeding Tendency Between Selective Serotonin
Reuptake Inhibitors and Serotonin Norepinephrine Reuptake Inhibitors
Using Platelet Function Analyzer

Seung Mo Koo, M.D., Hyun Kim, M.D., Ph.D., Kang Joon Lee, M.D., Ph.D.
Department of Psychiatry, llsan Paik Hospital, Inje University College of Medicine, Goyang, Korea

—| ABSTRACT

bjectives : The purpose of this study is to compare bleeding tendency of selective serotonin reuptake in-
hibitor (SSRI) and serotonin norepinephrine reuptake inhibitors (SNRI) using platelet function analyzer
(PFA-100) in patients with major depressive disorder.

Methods : This study is a prospective open-label study conducted by a single institution. A total of 41 sub-
jects diagnosed with major depressive disorder under the DSM-5 diagnostic criteria participated in this study.
The subjects were classified into SSRI (escitalopram) groups and SNRI (duloxetine) groups, respectively, accord-
ing to random assignments. The closure time (CT) was measured using a platelet function analyzer (PFA-100)

before each antidepressant was administered and after 6 weeks. Paired-sample t-test was conducted within each
group to determine whether a specific antidepressant had an effect on closure time. In order to confirm the rela-
tive change in platelet function between the two groups, an independent sample t-test was conducted to compare
and analyze the change in closure time between the two groups.

Results : There was no significant changes in closure time (CEPI-CT, CADP-CT) before and 6 weeks after
drug administration in the SSRI and SNRI groups, and there was no difference in the amount of changes in closure
time between the two groups.

Conclusions : Our results showed no difference in bleeding tendency between SSRI and SNRI. This study
suggests that further large-scale studies on bleeding tendency for various antidepressants are needed in the future.

KEYWORDS : Platelet function analyzer (PFA-100); Bleeding tendency; Selective Serotonin Reuptake Inhibitor;
Serotonin Norepinephrine Reuptake Inhibitor.
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Table 1. Demographic characteristics and clinical data of patients
SSRI SNRI

X X p-value
(escitalopram, n=18) (duloxetine, n=23)
Sex (M/F) 6(33.3)/12 (66.7) 7 (30.4)/16 (69.6) 0.848
Age (year) 54.44+13.90 67.26+12.83 0.004*
Dose (mg) 10.83+3.092 31.30+6.255

The data represent mean £SD. *Significant at p<0.05 by inde-
pendent-test. SSRI, Selective Serotonin Reuptake Inhibitor; SNRI,
Serotonin Norepinephrine Reuptake Inhibitor

Table 2. Changes in platelet function after 6 weeks of freatment
between SSRI and SNRI groups

Baseline 6 weeks p value
SSRI (escitalopram)
CEPI-CT (sec) 134.22+40.95 127.56+31.07 0.433
CADP-CT (sec) 89.11+£20.27 90.56+19.74 0.776
SNRI (duloxetine)
CEPI-CT (sec) 121.70£31.40  121.57£39.60 0.987
CADP-CT (sec) 87.61+15.20 87.13+19.78 0.887

The data represent mean+SD. Paired t-test was used. CEPI-CT,
Collagen/Epinephrine Closure Time; CADP-CT, Collagen/ADP
Closure Time

Table 3. The comparison of the mean difference in CEPI-CT and
CADP-CT in both groups

Mean difference p-value
CEPI-CT (sec)
SSRI (escitalopram) -6.67+35.2 0.825
SNRI (duloxetine) -0.13+38.5
CADP-CT (sec)
SSRI (escitalopram) 1.44+21.2 0.681
SNRI (duloxetine) -0.48+15.9

The data represent mean +SD. Analysis of covariance (ANCO-
VA) stafistics was used. CEPI-CT, Collagen/Epinephrine Closure
Time; CADP-CT, Collagen/ADP Closure Time

(t=—0.289, df=17, p=0.776). SNRIz-ol| A ¢F= F=of A CE-
PI-CT k& 121.70+31.40 (sec)ol Al 65 3 121.57+39.60
(sec) &2 803k 2to]7} §1913L(t=0.016, df=22, p=0.987),
CADP-CT 3t ®3F 87.61+15.20(sec)oll A} 87.13+19.79
(sec) 0.2 FoJgt zpo]7h TR A] Ghokrh(t=0.143, df=22,
p=0.887) (Table 2).

T ZF Aol o3k el 7t ¢lof(p=0.004), & XA
317] 9J8f EAF B (ANCOVA)S AHg-3to] CEPI-CT W
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St SSRITEOl| A 1.44+21.2 (sec), SNRIT-IA -0.48+15.9
(sec) 22 F-2oJgh zfo]7} =] A] QrQITHF=0.171, p=0.681)
(Table 3).



Comparison of Bleeding Tendency Between SSRIs and SNRIs Using Platelet Function Analyzer I SM Koo, et al.

1 %

& 4 37] 524 7] (Platelet function analyzer,
PFA-100)8 AH8-3to] SSRIs?t SNRIs Fol& Qlgh &3
A= Btz ol Z42He] A7 HA A clo-
sure time)oll P2 F-=A ZeIstL, o] 59| HMA[THHS}
£ vl BE45k9 . 1 A}t SSRIsw @ SNRIswo| 4] £
73+ 655% CEPI-CT, CADP-CTol thgt 2]t #ish=
UL, F - 7Fe] FHMAZE Aol e 2o 7L GlSIT.

Fr=AY A 5 =8 ﬁﬁk“"ﬂ et A7) wol
£3] SSRIs
Qg gl &4
3t A AEE T gl ow PR AR ok 8| 9%
2 SSRIs7} amitriptyline®] Y}, imipramine 53} Z+& non-
SSRIskr} OF 20 4=rhil Warg wf Qlct.™

Fo-A B2 2 #HH A X} (hemostasis—related
markers)2| HSE TASE] 915t ol A Ao A
= M- o] @ Aolm W} glvtal 285 W S5 B
ek 2y F9-gA Folof gt 13} A F 3 (pri-
mary hemostasis)2] ¥3tof| tiafjA= v]aa d3e] 7| ¥l
Har ek 3] dad A4 S5 (platelet aggregability)
I} EAT A & (platelet activity), 18] 32 S 3 A Hbleed-
ing time)9] &7h= RIWSHAl 2= Qlet. o] 23t ®igh=
fluoxetine, sertraline F+= paroxetine?} 7~ SSRIsA & 2] 3}
*eAlo M o A5 BaE ok ghH, AT $x(plate-
let count)2] W3} 4 22} A EA WA HA|AQ LREER
H A ZF(prothrombin time, PT) ¥ AR EE R ZatA
A 7H(activated partial thromboplastin time, aPTT)2] ¥
Sh= G-ol3lA] ok Qoksld, davtol A HZE
T2 12 Ao A 7]55 She Aoz Holu, o]
3 A Foi7h 12} Aol FakE vA =8

% k= Ae F5l = 5?— U
SSRIs?t SNRIsE 22t Foigt 5 12} A1 @3t
g oz gristr] flsf @ ‘\_7]%-1‘?:’51 7] (Pl
function analyzer, PFA—]OO)—E— AL3l ), 2 oF &
A5-0) HAA TS SA510] 7t oFgo] Eawk S0
= A= AE=E stz ot 2 Aol
3k 2ol & HolA] dhr.

PFA-100 #H A 7H(closure time)S AR&-3}o] SSRIs &
o] 39| At 7|5 v A% thE dAtollAE
T A5 Holx] ohlrt g AtollA= fleftol Bl
f & 20 mg®| paroxetines £ -2 AAdtof| A #HAHAIZE

o)
$ =
oin
—1>
T
e
o
>
)
iu)

[¢)

ox it T
off
of

m]o T ool
re

EE
Ir HH‘

?_

4

.

oy

A

A5

—r‘

JZi

atelet

>
rr

o] 31% A== A0 2 Lehgth™ v, T o2 ¢ltol| A
+ paroxetine?} YoFS ARESE Lol A = o7 HAAIZE
ol f2lgt 2ko] 7}k g19iet.” gh, SSRIswt} H] SSRIsAFE ¢!
bupropiont- 2 & U0 PFA-100 HAA| 7S v HAJ 5
Aol A F 2 Atol Q] f-ol3t 2foli= ik
PFA-1003 ARERE 27] A9t 4t 75 AoflE 7Hd
tjAtoll gt PEA-1002] Z3tel 43 3% HAKPlate-
let aggregometery) Ax} 7ho] =& A}
(94.9%2] W7E 2 883%2] Eolw).? eyt 2 ¢t
Aﬂ = PFA-100 950 2 43 39 43S Adshed &
25}2] ebrtal ®astal ok 2, PRFA-100= AAF 244 o]
i A w3k wEA 018 4= QIA|RE ot F5

Y2 (platelet rich plasma, PRP)©| o}, A& (whole blood)

i

& o] &3ttt = , Asshe HAR collagenl_'—]— epinephrine
2 ADPYRS A 224 (platelet agonist) 2 AFR-3}0]
43 3 (platelet granule) S 2EE W& B30 =
£ APHo 8 ZHT 4 Qo= A 59 L4 AT
7] Wj&olct, waka PFA-1009F2.2 SSRIstt SNRIs &
o2 Qe NREUS] H% HalE 71|57 350, s}
H g 7159 Aol & HAIBHA E3E 4= ATt

AF7HA] g dtol A 54 Ao AmEd A
Al (serotonin transporter, SERT)®|| tt =7} &
5 &9 A¥do] ke Huvt OI%W. A& =°f, T2
A& H-&5te AtolA T S8 dAS 2ARE AL
g2 A70n=359)9A4= 2] A<=(dissociation constant,
Kd)7} 1.0 (nmol/D) v|FFe &2 N22d Ao s it
%12} (high-affinity)& 23 F--=A(¢l, duloxetine, esci-
talopram, fluoxetine, paroxetine, sertraline %)<} Kd”} 1.0-
10.0 (nmol/N 31 7t 2 3H (intermediate-affinity) & 2= 7
02 HOol%|E 24 (o, amitriptyline, citalopram, imip-
ramine, and venlafaxine)+= A% Y4 =8 Yd o &7}
o} #o] IUrHOdd ratio, ©]3F OR=2.1, 95% CI=1.3-3.3,
OR=2.0, 95% 1.1-3.6). ©]<} =& 2 & Kd”} 10.0 (nmol/
DR} 2, A3 (low-affinity) = H|SSRI &--&4)
AL =8 4
A=A AITHOR=1.0, 95% Cl=
0.4-2.3).*% E3} Castro 5'70] E oA =
A2EY AdAol tehia] iLZHS 2= ALt 5
M Be AR S 2de FeeAl= Yol &4 9
d/dell thafl Blastl=dl, 18 =49 (Relative risk, ©]5}
RR=1.17, 95% CI=1.02-1.34) ¥ =&5] T2 AZEY
AgA o] Rl G- Aol A o =3t AR ARE

=2

=
<
T

(¢, bupropion, mirtazapine, nefazodone)+=,
@l 3749t folaA

T IS

http:/fwww.psychosomatics.or.kr 157



Korean J Psychosomatic Med I 2021;29(2):153-161

d A Aol gt escitalopram®] Kdgk-2 0.8-1.1 (nmol/l)
o]y, duloxetine®] Kdgk2 0.8 (nmol/l) 2.2 z}o]7} 7 9] ¢l
T oFES datt 7)ol S vlAle ol HT
Ao R oL, o= B A9 Autel Ux|glrh SNRIs
7} 8784 0] SSRIskEth Wrhal B uE ofjch49] B35k
2 AG-5-2 duloxetine®YF ofY et venlafaxine, milnacip-
ran?} 2+ Th2 SNRIsE 3 .0 & Fof BAEg =y
venlafaxine®] Kdgt2 7.7 (nmol/1), milnacipran®] Kdgk
2 94.1 (nmol/1) 2.2 duloxetine?] kdgfit= #Fo]7}F A%
o} ol& if}f}éﬁifﬂ Alzed gl it a-e-&A9
AohE7} 202 28AFH0] BrhE AL AAbEY
2 A9 Xﬂ?f@% o2t Aok AR, dAtoll A E o
Aol R shbe] ko A A QI ko] =277}
Agen], 7 2o Ul SAMLE Hol7t YA A
Boll= 7k Aol 7F glo] A+ A7t HFE NS =
ok E4, oFE v o R W2 AT FoiRtEol S g

shlch. 2o SAES i Agor oA F

Z7]of| Hla 2] &5HA| A sk oA A 5= A
A Fekl o, 71 9of oFE A&l iRt AR 2|72
SOl Ao Fo] oFE =gk Aste] Yo ARt Ao
2 glorEh AR, 8407|5241 7] (Platelet function ana—
lyzer, PFA-100)0ll @& 1l o= o= ohet 2 A
S} Setieh Add, Ao ok, AW 52 HAARE
(closure time)oll F2JgF FaFS 7|12 A] gr=ttal dHA 9l
Ouh, AFARIRE ELE EE QX ABO @Y S &

olgt AUAAE Blrkar
EollA 5Lt f%‘%%xﬂ A
of wpaba] oHE gFo] A=)
A1) &= tﬂﬁ}t A @ayol| dutA o JFS FA| ¢
Loz deA lont” AR A (i vitro) ATl A=
escitalopram®] F5Fo| FHMA|ZFe] F7tet B E Tt B

=

3k v} 9tk ThAA, escitalopram, duloxetine & w2 A
= AP wjFof] E ALAI7} SSRIs E SNRIsQ] &

4l

QHFIS dxd )\}: Ak T ol AlRME &
2A1Lt DAt 759 AedS glst
7] <8l @ﬁ\_%ﬂ%—“?‘_—éﬂ 7] (Platelet function analyzer, PFA-
100)E ©] &3 7l A Ateh= oA 1 J9& 2= &+

T QY =
EXa 22 Ad4 44 7l ZJOH lﬂll’ FELTAA

E Lo, 475584 7| (Platelet function ana-
lyzer, PFA-100)& £3}] SSRIs¢! escitalopram¥} SNRIs¢!
duloxetine 7te] EE7 A Aol 7} gl Sl 4= U
o ST AFsiRel 7 o I AIREY HgA
(serotonin transporter, SERT)®| thet H3te, = sfg] 4
“=(dissociation constant, Kd)gtell 2 2|7} §17] w0
Uepd 23ty 4= Qi) o] 2H o7 AEEY Xd“éb"ﬂ(sero—
tonin transporter, SERT)®| tgt A3}w=7} 2 mirtazap-
ine, bupropioni} Z& non-SSRIsA & 9] 3F-EA7} A=
Ed AgAo] st A7t A L2 52 escitalopram,
duloxetine th Ed 70| 27| dlizoll, 284 Aot
Az AlFEEe] e RelA B FAE Aojoh 12t

olF A5 e HlolEVt 5% AR, gl
SSRIs 3! SNRIs {4 ofue} thefgt 9241 & o=
ZRFA ]t 27149 diie A77h B esieha 4
zhgict.
Acknowledgments

None

Conflicts of Interest
The authors have no financial conflicts of interest.

REFERENCES

(1) World Health Organization. Depression and other common
mental disorders: global health estimates. World Health Orga-
nization;2017. Available from: https://apps.who.int/iris/bit-
stream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.
pdf.

Organization for Economic Co-operation and Development.
Health at a Glance 2017: OECD Indicators. Paris: OECD Pub-
lishing;2017. Available from: https://doi.org/10.1787/health
glance-2017-en.

Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR,
Walters EE. Lifetime prevalence and age-of-onset distribu-
tions of DSM-IV disorders in the National Comorbidity Sur-
vey Replication. Arch Gen Psychiatry 2005;62:593-602.

GBD 2017 Disease and Injury Incidence and Prevalence

@

~

@

=

@

R

Collaborators. Global, regional, and national incidence, preva-
lence, and years lived with disability for 354 diseases and inju-
ries for 195 countries and territories, 1990-2017: a systematic
analysis for the Global Burden of Disease Study 2017. Lancet
2018;392:1789-1858.

(5) Rui P, Hing E, Okeyode T. National Ambulatory Medical
Care Survey: 2014 state and national summary tables. Avail-
able from: https:/www.cdc.gov/nchs/data/ahcd/names_summa-
ry/2014 namcs web_tables.pdf.

(6) Kim SJ. Prescription pattern of antidepressants among the Ko-
rean patients with depression (thesis). Seoul: Seoul National Uni-


https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://doi.org/10.1787/health_glance-2017-en
https://doi.org/10.1787/health_glance-2017-en
https://www.cdc.gov/nchs/data/ahcd/namcs_summary/2014_namcs_web_tables.pdf
https://www.cdc.gov/nchs/data/ahcd/namcs_summary/2014_namcs_web_tables.pdf

Comparison of Bleeding Tendency Between SSRIs and SNRIs Using Platelet Function Analyzer I SM Koo, et al.

versity;2018.

(7) Lee KK. Adverse effects and pharmacological management of
newer antidepressants: focusing on common but under-recog-
nized adverse effect. Korean J Psychopharmacol 2014;25:11-20

(8) American Psychiatric Association. Practice Guideline for the
Treatment of Patients with Major Depressive Disorder, ed 3. Ar-
lington: American Psychiatric Association; 2010. Available
from: http:/www.psych.org/guidelines/mdd2010.

(9) Patk SC, Sung SH, Han KM, Won ES, Lee HY, Paik JW,
Jeon HJ, Lee MS, Shim SH, Ko YH, Lee KJ, Han CS, Ham
BJ, Choi JH, Lee HY, Hwang TY, Oh KS, Park YC, Lee
MS, Hahn SW. Evidence-based Korean pharmacological treat-
ment guideline for depression, revised edition (I): initial choice
of antidepressant treatment. J] Korean Neuropsychiatr Assoc
2013;52:253-262.

(10) Reid S, Barbui C. Long term treatment of depression with se-
lective serotonin reuptake inhibitors and newer antidepressants.
BMJ 2010;340:c1468.

(11) Khawam EA, Laurencic G, Malone DA Jr. Side effects of
antidepressants: an overview. Cleve Clin ] Med 2006;73:351-
353, 356-361.

(12) Laporte S, Chapelle C, Caillet P, Beyens MN, Bellet F,
Delavenne X, Mismetti P, Bertoletti L. Bleeding risk under
selective serotonin reuptake inhibitor (SSRI) antidepressants: A
meta-analysis of observational studies. Pharmacol Res 2017,
118:19-32.

(13) Powell KK, Wang W, Kelleher KJ, O’Brien SH. Use of SSRIs
not associated with increased bleeding events in children: an
analysis of the michigan medicaid database from 2000-2003.
Blood 2008;112:2389.

(14) Quinn GR, Hellkamp AS, Hankey GJ, Becker RC, Berkow-
itz SD, Breithardt G, Fava M, Fox KAA, Halperin JL, Ma-
haffey KW, Nessel CC, Patel MR, Piccini JP, Singer DE.
Selective serotonin reuptake inhibitors and bleeding risk in an-
ticoagulated patients with atrial fibrillation: an analysis from
the ROCKET AF trial. J] Am Heart Assoc 2018;7:¢008755.

(15) Laursen SB, Leontiadis GI, Stanley AJ, Hallas J, Schaf-
falitzky de Muckadell OB. The use of selective serotonin re-
ceptor inhibitors (SSRIs) is not associated with increased risk
of endoscopy-refractory bleeding, rebleeding or mortality in
peptic ulcer bleeding. Aliment Pharmacol Ther 2017;46:355-
363.

(16) Pletscher A. Metabolism, transfer and storage of 5-hydroxy-
tryptamine in blood platelets. Br J Pharmacol Chemother 1968;
32:1-16.

(17) De Clerck F. The role of serotonin in thrombogenesis. Clin
Physiol Biochem 1990;8 Suppl 3:40-49.

(18) Halperin D, Reber G. Influence of antidepressants on hemo-
stasis. Dialogues Clin Neurosci 2007;9:47-59.

(19) De Abajo FJ. Effects of selective serotonin reuptake inhibitors
on platelet function: mechanisms, clinical outcomes and impli-
cations for use in elderly patients. Drugs Aging 2011;28:345-367.

(20) Opatrny L, Delaney JA, Suissa S. Gastro-intestinal haemor-
rhage risks of selective serotonin receptor antagonist therapy:
a new look. Br J Clin Pharmacol 2008;66:76-81.

(21) Dall M, Schaffalitzky de Muckadell OB, Lassen AT, Han-
sen JM, Hallas J. An association between selective serotonin
reuptake inhibitor use and serious upper gastrointestinal bleed-
ing. Clin Gastroenterol Hepatol 2009,7:1314-1321.

(22) De Abajo FJ, Garcia-Rodriguez LA. Risk of upper gastroin-
testinal tract bleeding associated with selective serotonin reup-
take inhibitors and venlafaxine therapy: interaction with non-
steroidal anti-inflammatory drugs and effect of acid-suppressing
agents. Arch Gen Psychiatry 2008;65:795-803.

(23) Cheng YL, Hu HY, Lin XH, Luo JC, Peng YL, Hou MC,
Lin HC, Lee FY. Use of SSRI, But Not SNRI, increased up-
per and lower gastrointestinal bleeding: a nationwide popula-
tion-based cohort study in Taiwan. Medicine (Baltimore) 2015;
94:¢2022.

(24) Francis J, Francis D, Larson L, Helms E, Garcia M. Can
the Platelet Function Analyzer (PFA)-100 test substitute for the
template bleeding time in routine clinical practice? Platelets
1999;10:132-136.

(25) Serebruany VL, Glassman AH, Malinin AI, Atar D, Sane
DC, Oshrine BR, Ferguson JJ, O’Connor CM. Selective se-
rotonin reuptake inhibitors yield additional antiplatelet protec-
tion in patients with congestive heart failure treated with ante-
cedent aspirin. Eur J Heart Fail 2003;5:517-521.

(26) Buyukasik Y, Karakus S, Goker H, Haznedaroglu IC, Oza-
tli D, Sayinalp N, Ozcebe OI, Dundar SV, Kirazli S. Ratio-
nal use of the PFA-100 device for screening of platelet function
disorders and von Willebrand disease. Blood Coagul Fibrino-
lysis 2002;13:349-353.

(27) Harrison P, Robinson M, Liesner R, Khair K, Cohen H,
Mackie I, Machin S. The PFA-100: a potential rapid screening
tool for the assessment of platelet dysfunction. Clin Lab Hae-
matol 2002;24:225-232.

(28) Hergovich N, Aigner M, Eichler HG, Entlicher J, Drucker
C, Jilma B. Paroxetine decreases platelet serotonin storage and
platelet function in human beings. Clin Pharmacol Ther 2000;
68:435-442.

(29) Kotzailias N, Andonovski T, Dukic A, Setebruany VL, Jil-
ma B. Antiplatelet activity during coadministration of the se-
lective serotonin reuptake inhibitor paroxetine and aspirin in
male smokers: a randomized, placebo-controlled, double-blind
trial. J Clin Pharmacol 2006;46:468-475.

(30) McCloskey DJ, Postolache TT, Vittone BJ, Nghiem KL,
Monsale JL, Wesley RA, Rick ME. Selective serotonin reup-
take inhibitors: measurement of effect on platelet function. Transl
Res 2008;151:168-172.

(31) Favaloro EJ. Clinical application of the PFA-100. Curr Opin
Hematol 2002:9:407-415.

(32) Cho YU, Chi HS, Jang S, Park CJ. Reconfirmation of prean-
alytical variables and establishment of reference intervals of

http:/fwww.psychosomatics.orkr 159



Korean J Psychosomatic Med I 2021;29(2):153-161

platelet function analyzer-100 closure times in Korean adults.
Korean J Lab Med 2007;27:318-323.

(33) Movig KL, Janssen MW, de Waal Malefijt J, Kabel PJ,
Leufkens HG, Egberts AC. Relationship of serotonergic an-
tidepressants and need for blood transfusion in orthopedic sur-
gical patients. Arch Intern Med 2003;163:2354-2358.

(34) Sajan F, Conte JV, Tamargo R], Riley LH, Rock P, Faraday
N. Association of selective serotonin reuptake inhibitors with
transfusion in surgical patients. Anesth Analg 2016;123:21-28.

(35) De Abajo FJ, Rodriguez LA, Montero D. Association be-
tween selective serotonin reuptake inhibitors and upper gastro-
intestinal bleeding: population based case-control study. BMJ
1999;319:1106-1109.

(36) Laine-Cessac P, Shoaay I, Garre JB, Glaud V, Turcant A,
Allain P. Study of haemostasis in depressive patients treated
with fluoxetine. Pharmacoepidemiol Drug Saf 1998;7(suppl
1):S54-S57.

(37) Alderman CP, Seshadri P, Ben-Tovim DI. Effects of serotonin
reuptake inhibitors on hemostasis. Ann Pharmacother 1996;
30:1232-1234.

(38) Lederbogen F, Weber B, Colla M, Heuser H, Deuschle M,
Dempfle CE. Antidepressant treatment and global tests of co-
agulation and fibrinolysis. J Clin Psychiatry 2001;62:2.

(39) Menys VC, Smith CC, Lewins P, Farmer RD, Noble MI.
Platelet S-hydroxytryptamine is decreased in a preliminary
group of depressed patients receiving the 5-hydroxytryptamine
re-uptake inhibiting drug fluoxetine. Clin Sci (Lond) 1996;91:87-
92.

(40) Serebruany VL, Glassman AH, Malinin AI, Nemeroff CB,
Musselman DL, van Zyl LT, Finkel MS, Krishnan KR, Gaff-
ney M, Harrison W, Califf RM, O’Connor CM; Sertraline An-
tiDepressant Heart Attack Randomized Trial Study Group.
Platelet/endothelial biomarkers in depressed patients treated
with the selective serotonin reuptake inhibitor sertraline after
acute coronary events: the Sertraline AntiDepressant Heart At-
tack Randomized Trial SADHART) Platelet Substudy. Circula-
tion 2003;108:939-944.

(41) Pollock BG, Laghrissi-Thode F, Wagner WR. Evaluation of
platelet activation in depressed patients with ischemic heart
disease after paroxetine or nortriptyline treatment. J Clin Psy-
chopharmacol 2000;20:137-140

160

(42) Mammen EF, Comp PC, Gosselin R, Greenberg C, Hoots
WK, Kessler CM, Larkin EC, Liles D, Nugent DJ. PFA-100
system: a new method for assessment of platelet dysfunction.
Semin Thromb Hemost 1998;24:195-202.

(43) Hayward CP, Harrison P, Cattaneo M, Ortel TL, Rao AK.
Platelet function analyzer (PFA)-100 closure time in the evalu-
ation of platelet disorders and platelet function. J Thromb Hae-
most 2006;4:312-319.

(44) Meijer WE, Heerdink ER, Nolen WA, Herings RM, Leufkens
HG, Egberts AC. Association of risk of abnormal bleeding
with degree of serotonin reuptake inhibition by antidepressants.
Arch Intern Med 2004;164:2367-2370.

(45) Tatsumi M, Groshan K, Blakely RD, Richelson E. Pharma-
cological profile of antidepressants and related compounds at
human monoamine transporters. Eur J Pharmacol 1997;340:
249-258.

(46) Castro VM, Gallagher PJ, Clements CC, Murphy SN, Gainer
VS, Fava M, Weilburg JB, Churchill SE, Kohane IS, Iosifes-
cu DV, Smoller JW, Perlis RH. Incident user cohort study of
risk for gastrointestinal bleed and stroke in individuals with
major depressive disorder treated with antidepressants. BMJ
Open 2012;2:¢000544.

(47) Verdel BM, Souverein PC, Meenks SD, Heerdink ER,
Leufkens HG, Egberts TC. Use of serotonergic drugs and
the risk of bleeding. Clin Pharmacol Ther 2011;89:89-96.

(48) Haubelt H, Anders C, Vogt A, Hoerdt P, Seyfert UT, Hell-
stern P. Variables influencing Platelet Function Analyzer-100
closure times in healthy individuals. Br J Haematol 2005;130:
759-767.

(49) Abdelmalik N, Ruhé HG, Barwari K, van den Dool EJ,
Meijers JC, Middeldorp S, Biiller HR, Schene AH, Kam-
phuisen PW. Effect of the selective serotonin reuptake inhibi-
tor paroxetine on platelet function is modified by a SLC6A4 se-
rotonin transporter polymorphism. J Thromb Haemost 2008;
6:2168-2174.

(50) Atar D, Malinin A, Pokov A, van Zyl L, Frasure-Smith N,
Lesperance F, Serebruany VL. Antiplatelet properties of es-
citalopram in patients with the metabolic syndrome: a dose-
ranging in vitro study. Neuropsychopharmacology 2007;32:
2369-2374.



Comparison of Bleeding Tendency Between SSRIs and SNRIs Using Platelet Function Analyzer I SM Koo, et al.

5 5 Abole] Aol 2 vl HASIA st

etine) FolF o2 7t 7t F-SAE Fof v7] Ayt 6527 At Ao AT 524 7] (Platelet
Function Analyzer, PFA-100)Z o]-&3}o] M AI7HClosure Time, CT)2 =351t E4 9247} o4
Al 7bell e v R =A] dotEy] ¢

o]

3
of AT 7|59 A A el H3lE SHelstr] ) B4 4 (Analysis Of Covariance, ANCOVA)S A3
sfol 5 o] HuAITke] WS ula A

EZ

SSRHLJ% SNRIToA] oF& Fo] Ai}l 6525 | MAZHCEPI-CT, CADP-CT)o] 3t 823t Hal=

A
H A= 2R IRES Ao R, 4T 5E4 7] (Platelet Function Analyzer, PFA-100)&
2 A

=1

o

B A ke Flaol 4 AlE A% AEATE DSM-5 A5k 20 ofs) a9 ealm Arhe &
O

=
Y4755 4 7] (Platelet Function Analyzer, PEA-100)& %3} SSRIQI Escitalopram®} SNRIQI Dulox—
3

2%
i 77 Bas Aoa meld,

A AR2EY P54 AR (Selective Serotonin Reuptake Inhibitors, SSRDE A2 EY k2o
&4 A A (Serotonin Norepinephrine Reuptake Inhibitors, SNR) 2] =& HFAS 48101,

oz shgnt A 29 uj Ao wiel ZHzE SSRI (Escitalopram) o331, SNRI (Dulox—
r

o o =
Zr o= Yol A tf-8-32 -7 A (Paired t-test)= A|3Y3lF L, &+ ++ Af

5F AT

£Q
32

T 7¥o] WM A 7E skl xfo]7} glglet

[e)
Aol Apel7 S Thore e-eAE dates 2EAFA dat 21

BA\:(E

LB S AV ERAY: AEA ARE AF4 oA AREY oy za A

http:/fwww.psychosomatics.orkr 161



