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ABSTRACT

BACKGROUND: The use of antidepressant drugs, in particular selective serotonin reuptake inhibitors (SSRIs), has increased in
recent years. Using SSRIs can cause changes in serotonin metabolism. Serotonin provides platelet aggregation and plays a role in the
regulation of vascular tone and coagulation processes. The aim of this study was to evaluate the effects of SSRI use on coagulation
functions with thromboelastogram (TEG) in patients undergoing surgical operation and to compare with non-user cases.

METHODS: The study was designed for 60 patients whose physical status was classified according to the American Society of Anes-
thesiology (ASA) classification as ASA |-l were included in the study. During routine pre-operative blood tests, 2 ml complete blood
sample used and TEG performed. The cases were divided into two groups as SSRI user and non-user and analyzed.

RESULTS: R value was higher in SSRI user patients than in non-user patients. The MA value was significantly lower in SSRI user. There
was no statistically significant difference in other parameters. In the evaluation based on duration of SSRI use, there was no statistically
significant difference between those whose duration of use was more than | year and <| year.

CONCLUSION: When the coagulation process was evaluated by TEG method, it was seen that the onset of clotting was prolonged

and thrombus formation was slowed down in SSRI users. The results did not reveal that SSRI alone was the cause of bleeding, but it
was concluded that slowing the process might be important, especially for surgical operations.
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INTRODUCTION

brane transport mechanism and consequently increasing the

The use of antidepressant drugs, in particular selective se-
rotonin reuptake inhibitors (SSRIs), has increased in recent
years.[" This increase in SSRI use can be attributed to a lower
side effect profile compared to conventional antidepressants.
However, the use of SSRIs is not completely risk free and can
cause serious hematological side effects.>™!

Serotonin provides platelet aggregation and plays a role in
the regulation of vascular tone and coagulation processes.
SSRIs inhibit serotonin reuptake by inhibiting the active mem-

amount of serotonin in the synaptic cleft. SSRIs may increase
the amount of serotonin in the central nervous system and
cause a decrease in the amount of serotonin in the platelets.
Therefore, this may lead to a decrease in platelet aggregation
and an increased risk of bleeding.l*!

The aim of this study was to evaluate the effects of SSRI use
on coagulation functions with thromboelastogram (TEG) in
patients undergoing surgical operation for inguinal hernia and
to compare with non-user cases.
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MATERIALS AND METHODS

Patients

The study was conducted with the approval of the ethics
committee (October 02, 2017-2017/149) and carried out in
the operating room of our hospital between January and July
2018 in accordance with the Helsinki Declaration. The study
was designed for patients with a history of SSRI drug use in
whom elective inguinal hernia surgery was planned and 60
patients whose physical status was classified according to the
American Society of Anesthesiology (ASA) classification as
ASA | were included in the study.

Cases with a history of any drug use, cases with chronic al-
cohol, tobacco, or substance abuse, patients with a known
disease that may cause a bleeding disorder, and those who
refused to volunteer were excluded from the study. Cases
using SSRI were Group S (n=30) and those not using SSRI
were Group C (n=30).

Study Design

Demographic data, medications, and duration of use of the
patients who were admitted to the anesthesia outpatient
clinic for preoperative evaluation and included in the study
were recorded. During routine pre-operative blood tests,
2 ml complete blood sample was separated into a citrated
tube for TEG. In operating room, as the standard monitor-
ization; electrocardiography, non-invasive blood pressure,
pulse oximetry, NMT, end-tidal carbon dioxide, and tem-
perature were followed up. For the induction, both of groups
maintained with |-2 mg/kg propofol and | pg/kg remifentanil
injection. For the maintenance of anesthesia, both groups
were administered intravenous (iv) 0.25 pg/kg/min remifen-
tanil infusion and | MAC sevoflurane as the inhaler agent.
Surgical duration and intraoperative bleeding amounts were
recorded.

Thromboelastometry Analysis

Thrombelastography analysis was performed on a TEG_5000,
version 4.2 (Haemoscope Corporation, Niles, IL, USA). One
milliliter whole blood was taken from the citrated tube and
transferred to the kaolin tube. The whole blood was gently
mixed for full contact with the kaolin. A 340 pl of the mixture
was taken with an automatic pipette and placed in the test
bath. To antagonize the citrate, 20 pl of calcium chloride was
added to the test bath with an automatic pipette. The test
was initiated.

Statistical Analysis

Statistical Package for the Social Sciences (SPSS), Inc., Chica-
go, IL, SPSS 18.00 was used for the analysis of the collected
data. The obtained continuous variables were expressed as
meanzSD or number (%). Number and % values were used
in the presentation of categorical variables. The suitability
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of the obtained data to the normal distribution was carried
out using the Kolmogorov—Smirnov test. The Mann—Whit-
ney U-test was used for the analysis of continuous variables
(age, weight, etc.). Chi-square test was used to compare two
groups and to examine categorical variables. P<0.05 was con-
sidered statistically significant.

RESULTS

Sixty patients were included in the study. The mean age of
the patients included in the study was 40.43£12.42 years in
Group S and 40.97£9.75 years in Group C. In Group S, 60%
(n=18) were female and 40% (n=12) were male, whereas in

Table I. Distribution of the cases based on ASA score

Group S (n=30) Group C (n=30)

ASA | ASA 1l ASA | ASA I

19 (63.3%) 1 (36.7%) 22 (73.3%) 8 (26.6%)

ASA: American Society of Anesthesiology.

Table 2. Distribution of cases according to reason for SSRI
use in Group S
Reasons for SSRI use in Group S (n=30)
Panic Dis. ocb Anxiety Depression
6 (20%) 6 (20%) 11 (36.7%) 7 (23.3%)

OCD: Obsessive compulsive disorder; SSRI: Selective serotonin re-uptake in-
hibitor.

Table 3. Distribution of cases according to SSRI agents used

in Group S

Distribution of SSRI agents in Group S (n=30)

Fluoxetine Sertraline Paroxetine Escitalopram

6 (20%) 8 (26.7%) 9 (30%) 7 (23.3%)

SSRI: Selective serotonin re-uptake inhibitor.

Table 4. Coagulation parameters and intraoperative bleeding
Group S Group K p-value
PT (sec) 10.38+1.86 10.51+1.50 0.773
aPTT (sec) 35.07+6.17 35.03+4.65 0.976
PLT 188.30+43.92  187.37+42.20 0.933
Bleeding time (sec)  119.00£43.58  114.67+44.93  0.706

PT: Prothrombin time; aPTT: Activated partial thromboplastin time; PLT: Pla-
telet.
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Table 5. Comparison of the TEG parameters of the groups
Parameters of Group § Group C p-value
the groups

R (min) 5.56+1.23 4.37+1.07 <o0.001"
K (min) 2.09+0.61 2.04+£0.54 0.723
a angle (deg) 60.74+6.70 63.79+6.54 0.079
MA (mm) 59.39+4.62 62.20+5.39 0.034
L30 (%) 2.26+1.84 2.62+1.95 0.466
Cl 0.10£1.71 0.58+1.54 0.111
G (d/sc) 8.62+1.86 7.32+1.37 0.003"

"P<0.05 is statistically significant. TEG: Thromboelastogram; R: Reaction time;
K: Kinetics; a: Alpha angle (slope between R and K points); MA: Maximum
Amplitude); L30: 30™ minute lysis; Cl: Clotting index; G: Clot elasticity at the
specific time of reaching the MA.

Table 6. Comparison of TEG parameters based on duration
of SSRI use
Duration of SSRI use <l year 21 year p-value
(n=18) (n=12)
R (min) 5.52+1.28 5.60£1.20 0.855
K (min) 1.97+0.52 2.29+0.71 0.159
o angle (deg) 62.50+4.95 58.10+8.24 0.078
MA (mm) 63.56+5.26 60.18+5.12 0.092
L30 (%) 2.24+1.87 2.28+1.88 0.965
Cl 0.29+1.43 -0.70+1.96 0.120
G (d/sc) 8.98+1.97 8.07+1.60 0.191

TEG: Thromboelastogram; SSRI: Selective serotonin reuptake inhibitor; R: Re-
action time; K: Kinetics; a: Alpha angle (slope between R and K points); MA:
Maximum Amplitude); L30: 30* minute lysis; Cl: Clotting index; G: Clot elastic-
ity at the specific time of reaching the MA.

Group C, 50% (n=15) were female and 50% (n=15) were
male. There was no statistical difference between the two
groups (age [p=0.060] and sex [p=0.302]). The demographic
distribution of the groups is shown in Tables |-3. Coagulation
parameters and intraoperative bleeding are shown in Table
4. The comparison of the TEG parameters of the groups is
shown in Table 5. When the duration of SSRI use in Group
S was evaluated over | year, 60% (n=18) had shorter than
| year, and 40% (n=12) had a drug use duration of | year
or more. The comparison of TEG parameters according to
duration of use is shown in Table 6.

DISCUSSION

In this study, R value was higher in SSRI-treated patients than
in non-SSRI-treated patients. The MA value was significantly
lower in Group S. There was no statistically significant differ-
ence in other parameters. In the evaluation based on dura-
tion of SSRI use, there was no statistically significant differ-
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ence between those whose duration of use was more than |
year and <| year.

Although surgical intervention itself is an important factor
that disrupts the physiology of hemostasis, drugs used in the
perioperative period have various effects on hemostasis and
platelet functions. This situation affects the chance of surgical
success, especially in large surgical interventions, and neces-
sitates the follow-up of the hemostasis in the perioperative
period.l’~!

Five children aged between 8 and |5 years have been report-
ed to have bruises or nosebleeds | week—3 months after
starting SSRI treatment. In these cases, symptoms could be
explained by the effects of SSRI on platelets.l'” It has been
reported that the use of SSRIs increases the incidence of
epistaxis and ecchymosis, possibly due to deterioration of
platelet function. Although hemorrhage is rare, hematologic
complications may occur in patients with major depression
following treatment with SSRls.['!!

In this study, coagulation process was evaluated with TEG in
patients using SSRIs. The main purpose of this study was to
investigate the effects of SSRIs on the coagulation process
and to predict surgical bleeding in the pre-operative period.
When the literature is examined, it is seen that the effects of
SSRIs on coagulation have been examined by various labora-
tory techniques; however, a study evaluating this process with
TEG in these cases was not encountered.

During primary hemostasis, various interactions occur be-
tween the platelets and the damaged vessel wall. Initially, plate-
lets collected as a result of loss of the endothelial layer in the
damaged area of the vessel wall undergo “platelet activation.”
Adhesion of the platelets to the subendothelial matrix occurs
as a result of the interaction of the glycoprotein complex on
the platelet surface and the plasma von Willebrand factor. ADP
and serotonin are released from dense granules of activated
platelets. Serotonin activates 5-HT2A receptors on the plate-
let membrane, and thus, platelet aggregation begins. Platelets
collected in the region interact with each other. In this process,
fibrinogen binds to specific platelet receptors.i!2!3]

Serotonin can be freely found in plasma and stored in platelets.
Because of the effects of serotonin on the pathophysiology
of depression, most antidepressants have a direct effect on
serotonin levels.' Hervig and Farstad reported a significant
relationship between endogenous serotonin content in plate-
lets, percentage of serotonin released, and platelet quality.['*!

Antidepressants that inhibit the reuptake of serotonin into
platelets cause a decrease in and depletion of platelet sero-
tonin reserves. This may inhibit serotonin-induced platelet
aggregation amplification.l'¥! In the study, no distinction was
made between the agents considering the similar mechanism
of the action of all SSRls.
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Various laboratory techniques are used to evaluate the co-
agulation process. Thromboelastography is easy to perform
and takes approximately 30 min. It allows coagulation to be
evaluated in many ways and aids targeted treatment planning.
7] |n the study, blood samples were taken from the patients
in the pre-operative preparation stage, and two groups, SSRI
and non-SSRI, were formed. TEG parameters were analyzed
between the groups, and within Group S based on duration
of SSRI use, taking | year as the classification point.

Geiser et al.l'¥ evaluated the hemostasis process accord-
ing to the anxiety and SSRI usage of the patients based on
activated partial thromboplastin time (aPTT), prothrombin
time, INR and factor levels. The study reported high levels of
plasmin-a2-antiplasmin complex, an indicator of fibrinolytic
activity, and long aPTT in patients who were using SSRIs in-
dependent of anxiety. In the literature review compiled by
Roose and Rutherford, the risk of perioperative bleeding
was increased in patients using SSRI. However, the available
data were insufficient to identify patients who could have
increased bleeding.!'? In the study, it was seen that R time
was significantly prolonged in Group S when compared to
the control group. The decrease in the MA value, which is
an indicator of platelet functions, proves that the use of SSRI
negatively affects platelets during the hemostasis process.
Considering the duration of use in the study, it was seen
that R time and k time were prolonged, o angle decreased,
and MA decreased in SSRI use for | year or more. Although
as the duration of drug use increased, the influence on the
platelets (hypocoagulability) was increased, the results were
not statistically significant and this hypothesis could not be
based on evidence.

It has been proven that with surgical stress, predisposition
to hypercoagulability and decreased fibrinolysis occurs.?” To
avoid the effects of this situation, the study was designed for
the patients in the pre-operative period. Considering surgical
hypercoagulability, the use of SSRI may reduce the risk of ve-
nous thromboembolism.

In the pre-operative period, none of the patients had any
bleeding problems. Although there were significant differenc-
es between the groups in the TEG values at the beginning of
the coagulation process, the mean values of the TEG parame-
ters of the groups were measured in the reference ranges and
as normal. Results were clinically consistent with the absence
of bleeding problems.

The fact that the surgical operations were not standardized
and that the bleeding during the operation was not compared
with the TEG findings limits the study. It is an issue to in-
vestigate whether significant differences between the groups
show changes in bleeding findings during surgery. Further-
more, detailed studies on the effects of SSRI use on coagula-
tion and the effect of SSRI use on surgical hypercoagulability
can be planned.
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Conclusion

When the coagulation process was evaluated using TEG
method, it was seen that the onset of clotting was prolonged
and thrombus formation was slowed down in SSRI users. The
results did not reveal that SSRI alone was the cause of bleed-
ing, but it was concluded that slowing the process might be
important, especially for surgical operations. These data ob-
tained from TEG may show significant results in operations
with a high risk of bleeding. Additional studies are needed to
demonstrate the effects on surgical bleeding.
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ORIJINAL CALISMA - 0Z

Secici serotonin geri alim inhibitorii kullanan ve kullanmayan hastalarda ameliyat 6ncesi
trombosit fonksiyonlarinin tromboelastogram ile karsilagtirilmas:

Dr. Resul Yilmaz, Dr. Merve Yusifov, Dr. Gulcin Hacibeyoglu, Dr. Sule Arican, Dr. Ahmet Topal

Necmettin Erbakan Universitesi Meram Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, Konya

AMAC: Antidepresan ilaglarin, 6zellikle segici serotonin geri alim inhibitérlerinin (SSRI'lar) kullanimi son yillarda artmistir. SSRI’lart kullanmak se-
rotonin metabolizmasinda degisikliklere neden olabilir. Serotonin, trombosit agregasyonu saglar, vaskdiiler tonusun diizenlenmesinde ve pihtilasma
slireglerinde rol oynar. Bu galismanin amaci cerrahi operasyon planlanan olgularda SSRI kullaniminin pihtilasma fonksiyonlari lizerine etkilerini trom-
boelastogram (TEG) ile degerlendirmek ve kullanmayan olgularla karsilagtirmaktir.

GEREC VE YONTEM: Galisma, fiziksel durumu Amerikan Anesteziyoloji Dernegi (ASA) siniflandirmasina gére ASA I-1l olarak siniflandirilan 60 hasta
icin tasarlandi. Ameliyat dncesi hazirlik asamasinda rutin kan tetkiklerine ek olarak 2 ml tam kan 6rnegi kullanildi ve TEG analizi yapildi. Hastalar SSRI
kullanicisi ve kullanmayan olmak lzere iki gruba ayrilarak incelendi.

BULGULAR: R degeri SSRI kullanan grupta anlamli olarak yiiksek izlendi. SSRI kullanan grubun MA degeri anlamli olarak dustiktii. Diger parametre-
lerde istatistiksel olarak anlamli bir fark yoktu. SSRI kullanim siiresine gore yapilan degerlendirmede, kullanim siiresi bir yildan uzun ve bir yildan az
olanlar arasinda istatistiksel olarak anlamli bir fark yoktu.

TARTISMA: Tromboelastogram yontemi ile pihtilasma siireci degerlendirildiginde, SSRI kullananlarda pihtilasma baslangicinin uzadigi ve trombis
olusumunun yavagladigi goriildi. Sonuglar kanamanin tek bagina SSRI oldugunu ortaya koymadi, ancak siirecin yavaglatimasinin 6zellikle cerrahi
operasyonlar i¢in dnemli olabilecegi sonucuna varildi.

Anahtar sozclikler: Tromboelastogram; trombosit fonsiyonlari; segici serotonin geri alim inhibitorleri.
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