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ABSTRACT

Objectives: The objectives of the study were to study the effect of fluoxetine on bleeding time, clotting time and platelet count of depressed patients.

Methods: Patients diagnosed with major depressive disorder were included in the study to fulfill a sample size of 60. Before starting the treatment 
with fluoxetine, laboratory tests were done which included bleeding time, clotting time, and platelet count. Patients were requested to return for 
follow-up after 4 weeks of treatment and the laboratory tests were repeated. All the study end point analysis was analyzed based on per-protocol 
population. Continuous variables were expressed as mean and standard deviations, paired t-test was used for within group comparison and unpaired 
t-test was used for between group comparisons. p<0.05 was considered to be significant. For categorical variable, frequency and percentage were 
calculated. For continuous variable, that is, bleeding time, clotting time, and platelet count, mean and standard deviation were calculated.

Results: At the end of 4 weeks, it was observed that there was a significant increase in bleeding time from 1.35±0.08 min to 1.46±0.08 min**. Similarly, 
there was a significant increase in clotting time from 3.30±0.15 min to 3.38±0.15 min**. It was also observed that there was a significant decrease in 
platelet count from 3.07±0.67 lakh cells/cu mm to 2.86±0.63 lakh cells/cu mm**.

Conclusion: Fluoxetine has shown to increase bleeding time, clotting time, and decrease platelet count. Hence, fluoxetine induced risk of bleeding and 
its cardio protective action has to be considered while individualizing therapy in management of depression.
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INTRODUCTION

Major depressive disorder (MDD) is a mental disorder characterized by 
episodes of depressed mood, loss of interest or pleasure, feeling of guilt 
or low self-esteem, loss of energy, altered sleep patterns, and difficulty 
in concentration. The life time prevalence of MDD is approximately 
17% [1].

At present, selective serotonin reuptake inhibitors (SSRIs) are the 
most widely prescribed antidepressants across the globe owing 
to their better adverse reaction profile and a higher safety margin 
compared to other antidepressants. However, it has been shown that 
at therapeutic doses SSRIs block the reuptake of serotonin by platelets, 
leading to decreased platelet serotonin and thereby diminishing 
platelet aggregation [2].

Serotonin is a strong vasoconstrictor and is also involved in platelet 
activation. It is taken up from the circulation by 5-HT transporters on 
the surface of platelets and stored within the platelets as granules at 
rest. On initiation of platelet aggregation, serotonin is released from the 
platelets which binds on 5HT-2 receptors on platelet membrane and 
enhances the aggregation process [3]. SSRIs share the same mechanistic 
target, the serotonin transporter (SERT), which is responsible for 5HT 
reuptake into serotonergic neurons. Inhibition of 5HT reuptake by an 
SSRI results in higher levels of 5HT in the synapse thus increasing their 
transmission and is considered as the basis of their antidepressant 
activity [4]. Since platelets themselves cannot produce serotonin, 
blockade of these transporters by SSRIs leads to diminished platelet 
serotonin levels causing abnormal bleeding and modification of 
hemostatic markers [5]. The most frequent hemostatic abnormalities 
are decreased platelet agreeability and activity, and prolongation of 
bleeding time [3].

There have been reports of SSRIs causing reductions in platelet count 
and sometimes resulting in thrombocytopenia [6]. Several case reports 
in the past have shown an association between SSRIs such as fluoxetine, 
paroxetine, and bleeding disorders such as epistaxis, ecchymoses, 
purpura, and few serious conditions such as gastrointestinal bleeding, 
genitourinary bleeding, and intracranial hemorrhage. Furthermore, 
an increased risk of gastrointestinal bleeding with the concurrent use 
NSAIDs with SSRIs was confirmed in population-based case–control 
study in the United Kingdom [2].

On the other hand, SSRIs are considered as the first line agents in the 
treatment of depression associated with cardiovascular co-morbidity as 
they reduce the risk of thrombus formation. A number of case reports 
of association between treatment of depression with SSRIs and reduced 
events caused by intra-arterial thrombosis have been revealed in the 
recent past, since platelet aggregation is one of the major components 
of acute coronary syndromes, including sudden death [7].

Hence, understanding the effects of SSRIs on hemostasis plays an 
important role in individualizing the treatment for depression. This is 
done by assessing the risk benefit ratio of prescribing an SSRI. While 
prescribing an SSRI it is important to consider the co-morbid conditions 
and concomitant medications for better patient safety.

With very few prospective studies carried out on Indian population, 
particularly with fluoxetine, this study aims to investigate how 
significantly, the most commonly prescribed SSRI, fluoxetine affects the 
hemostasis of depressed patients.

Objectives of the study
The objectives of the study were to study the effect of fluoxetine on 
bleeding time, clotting time, and platelet count in depressed patients 
after 4 weeks of treatment.
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METHODS

Study design
This was a prospective observational study conducted in the 
Department of Psychiatry, Bapuji Hospital and Chigateri General 
Hospital, Davangere over a period of 18 months after the approval of 
protocol from the institutional review board. All patients’ attendants 
provided written informed consent before participation. The study 
was conducted after getting approval from Institutional Human ethics 
committee and in accordance to the approved protocol.

Study endpoints
At the end of 4  weeks, effect of fluoxetine on bleeding time, clotting 
time, and platelet count.

Subject selection
Inclusion criterion
The following criteria were included in the study:
1.	 Adult patients of either sex, aged >18 years and <65 years.
2.	 Newly diagnosed patients with MDD according to DSM-V criteria [8].
3.	 Patient’s attendants willing to give written informed consent.

Exclusion criteria
The following criteria were excluded from the study:
1.	 Patients with other co-existing psychiatric conditions.
2.	 Patients with Type 1 or Type 2 diabetes mellitus.
3.	 Patients on anti-hypertensive drugs.
4.	 Patients with hepatic or renal disease.
5.	 Patients on aspirin, warfarin, heparin, NSAIDs and any other drug 

interfering with platelet function.
6.	 Patients with symptoms of bleeding due to any medical condition or 

diagnosed with any blood dyscrasias.
7.	 Pregnant and lactating mothers.

Study procedure
This clinical study was conducted on patients of MDD, diagnosed 
according to DSM-V criteria visiting psychiatry OPD of Bapuji Hospital 
and Chigateri General Hospital Davangere. Sample size was calculated 
using the formula, considering the prevalence [9]. At an anticipated 
dropout rate of 10%, a minimum of 60 patients fulfilling the inclusion 
criteria was taken in the study.

After the diagnosis, the patients were put on capsule fluoxetine as 
advised by the treating psychiatrist. The minimum dose prescribed was 
10 mg twice daily and the maximum dose was 20 mg twice daily. At first 
visit patient’s sociodemographic details were noted down in the case 
record form and were investigated to record the baseline values of the 
following laboratory tests:
1.	 Bleeding time - Duke’s method [10].
2.	 Clotting time – Wright’s method [11].
3.	 Platelet count - using an electronic automated cell counter.

Concomitant uses of benzodiazepines were allowed if necessary to 
treat insomnia in depressed patients. Patients were asked to report 
immediately in case of any symptoms of abnormal bleeding such as 
petechiae, purpura, ecchymosis, and epistaxis. Patients were also 
followed up after 1 week/15 days as advised by the treating psychiatrist 
to assess improvement in symptoms of depression and the dose of 
fluoxetine was accordingly increased or decreased. After 4 weeks, we 
noted down the cumulative dose of the medicine received during the 
4-week period. Patients who have completed 4  weeks of treatment 
were investigated to reassess the above-mentioned laboratory tests 
and the values were recorded in the case record form. A self-designed 
pro forma to record sociodemographic details, laboratory test values 
and adverse events if any during the period of 4 weeks.

Statistical analysis
All the study end point data was analyzed based on per-protocol population. 
For categorical variable, frequency and percentage were calculated. For 

continuous variable, that is, bleeding time, clotting time, and platelet count, 
mean and standard deviation were calculated. Paired t-test was used to 
assess difference between before and after treatment within the groups. 
Difference between two groups was done using unpaired t-test. p<0.05 
or less was considered for statistical significance. IBM SPSS software 
version 20 for windows was used for statistical analysis.

RESULTS

Study population
A total of 69 patients diagnosed with MDD were enrolled in the study to 
fulfill the sample size of 60. A total of 60 patients returned for follow-up 
at the end of 4 weeks. The percentage of loss to follow-up in our study 
was 13% (9 patients).

Sociodemographic details
The frequency of distribution of MDD was more in the population aged 
between 31 and 40 years (49%) followed by population between 21–
30 years (31.9%). The distribution of MDD was least in the population 
aged below 20  years. The frequency distribution of age is tabulated 
in Table  1. In our study, it was seen that MDD was more common in 
females (75.4%) than males (24.6%). In our study, it was observed that 
depression was more common in married individuals (78.3%) when 
compared to unmarried individuals (21.7%).

Changes in hemostatic markers in the study population
Bleeding time
It was observed that there was a significant increase in bleeding time 
from a baseline value of 1.35±0.08 min–1.46±0.08 min. The difference 
was found to be statistically significant** (Table 2)

Clotting time
It was observed that there was a significant increase in clotting time 
from a baseline value of 3.30±0.15 min–3.38±0.15 min. The difference 
was found to be statistically significant** (Table 2).

Platelet count
It was observed that there was a significant decrease in platelet count 
from a baseline value of 3.07±0.67 lakh/cu mm to 2.86±0.63 lakh/cu 
mm. The difference was found to be statistically significant** (Table 2).

Influence of gender on hemostatic markers
The change in hemostatic markers following 4 weeks of treatment with 
fluoxetine, was compared between males (n=16) and females (n=44) to 
evaluate the influence of gender on change in hemostatic parameters 
(Table  3). The mean increase in bleeding time was greater in males 
(14 s) than females (9 s). The difference was statistically significant 

Table 2: Change in bleeding time, clotting time and platelet 
count before and after treatment

Hemostatic markers n=60 Mean SD Paired t‑test
Bleeding time (min) Before 1.35 0.08 –8.284 p<0.000

After 1.46 0.08
Clotting time (min) Before 3.30 0.15 –3.596 p<0.001

After 3.38 0.15
Platelet count (lac/cu mm) Before 3.07 0.67 –5.807 p<0.000

After 2.86 0.63

Table 1: Frequency distribution of age in MDD

Age (years) Frequency Percent
20 and below 4 5.8
21–30 22 31.9
31–40 34 49.3
41–50 9 13.0
MDD: Major depressive disorder
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(p<0.05). The mean increase in CT was not significantly different 
between males and females. Similarly, the mean decrease in platelet 
count was also not significantly different between males and females.

Influence of age on hemostatic markers
The change in hemostatic markers following treatment with fluoxetine 
in different age groups, that is, <30  years (n=22) versus more than 
30  years (n=28) were compared to evaluate its influence of on 
hemostatic markers. It was observed that the mean increase in bleeding 
time, clotting time and the mean decrease in platelet count were not 
significantly different in different age groups (Table 4).

Influence of cumulative dose of fluoxetine on hemostatic markers
The influence of cumulative dose of fluoxetine on changes in hemostatic 
parameters was evaluated by comparing the changes in hemostatic 
parameters in patients who received a cumulative dose (at the end of 
4  weeks) of <1000  mg (min 600  mg) with those who received more 
than 1000 mg (max 1200 mg).

Bleeding time (intra group comparison)
Patients in both the groups, (Group 1<1000 mg, Group 2>1000 mg) dose 
showed an increase in bleeding time which was statistically significant 
p<0.000. Thus, the increase in bleeding time due to fluoxetine observed 
in this study was independent of the cumulative dose (Table 5).

Clotting time (CT) (intra group comparison)
The mean increase in clotting time was statistically significant (p<0.002) 
in Group 1 patients (<1000 mg), whereas the increase in clotting time in 
Group 2 patients (>1000 mg) was not statistically significant (Table 6).

Platelet count (intra group comparison)
The mean decrease in platelet count was statistically significant 
(p<0.000) in both group  1 (<1000  mg) and Group  2 (>1000  mg) 
patients. Thus, the decrease in platelet count due to fluoxetine was 
found to be independent of the cumulative dose in this study (Table 7).

Intergroup comparison
The mean difference in increase in BT, CT and the mean difference 
in decrease in platelet count was not significantly different between 
Group1 (<1000 mg) and Group 2 (>1000 mg) (Table 8).

DISCUSSION

Depression is a disorder of major public health importance, in terms of 
its prevalence and the suffering, dysfunction, morbidity, and economic 
burden [9]. The common symptoms of depression include somatic 
symptoms, guilt and other depressive ideations, suicidal behavior, 
phenomenology of delusions, and sleep architecture [9]. The life time 
prevalence of MDD is approximately 17% [1]. MDD has been estimated 
to be the fourth major cause of disability worldwide, and may become 
second only to cardiovascular diseases by around 2020 [12].

At present, SSRIs are the most widely prescribed antidepressants 
across the globe owing to their better adverse reaction profile and a 
higher safety margin compared to other antidepressants. However, it 
has been shown that at therapeutic doses SSRIs block the reuptake 
of serotonin by platelets, leading to decreased platelet serotonin and 
thereby diminishing platelet aggregation [2]. Serotonin stored within 
the platelets is released on platelet activation, which in turn causes 
activation of other platelets. Activation of platelets themselves causes 
the release of serotonin from dense granules, which causes further 
aggregation, mediated by stimulation of the 5-HT2A receptors on the 
surface of the platelet [13,14].

In our study, it was observed that depression is more common in females 
than male which was in accordance with a study done by Kendler et al. 
They concluded that females have a higher life time risk of developing 
major depression than males which can, however, not be explained by 
differing rates or sensitivities to stressful life events [15].

Table 4: Influence of age on hemostatic markers

Blood 
Investigations

Age 
(years)

n Mean 
difference

SD Unpaired 
t‑test

BT (min) <30 22 0.08 0.09 –1.59, NS
>30 38 0.12 0.10

CT (min) <30 22 0.03 0.17 –1.62, NS
>30 38 0.11 0.17

PLT (lac/cu mm) <30 22 0.23 0.31 0.397, NS
>30 38 0.20 0.27

NS: Non significant

Table 6: Influence of cumulative dose on clotting time

Cumulative 
dose (mg)

Measure CT mean 
value 
(min)

SD Paired 
t‑test

≤1000 (n=31) Before 3.31 0.14 –3.307, 
p<0.002After 3.41 0.15

>1000 (n=29) Before 3.29 0.16 –1.78, NS
After 3.35 0.15

Table 3: Influence of gender on hemostatic markers

Blood 
Investigations

Sex n Mean 
difference 

SD Unpaired 
t‑test

BT (min) Male 16 0.14 0.06 1.97, 
p<0.05Female 44 0.09 0.10

CT (min) Male 16 0.06 0.16 –0.45, NS
Female 44 0.09 0.17

Platelet count 
lakh/cu mm

Male 16 0.24 0.28 0.426, NS
Female 44 0.20 0.29

NS: Non significant

Table 5: Effect of cumulative dose on bleeding time

Cumulative 
dose (mg)

Measure BT Mean 
value (min)

SD Paired 
t‑test

Group 1: 
 ≤1000 ( n=31)

Before 1.37 0.06 –7.41, 
p<0.000After 1.48 0.08

Group 2:  
>1000 (n=29)

Before 1.34 0.09 –4.603, 
p<0.000After 1.43 0.08

Table 8: Inter group comparison of change in hemostatic markers

Blood 
Investigations

Cumulative 
Dose

n Mean SD Unpaired 
t‑test

BT (min) ≤1000 31 0.11 0.09 0.895, NS
>1000 29 0.09 0.11

CT (min) ≤1000 31 0.10 0.17 0.988, NS
>1000 29 0.06 0.17

PLT (lakh/cu mm) ≤1000 31 0.17 0.23 –1.377, NS
>1000 29 0.27 0.33

NS: Non significant

Table 7: Influence of cumulative dose on platelet count

Cumulative 
dose (mg)

Measure Platelet count Mean 
value (lakh/cu mm)

SD Paired 
t‑test

≤1000 (n=31) Before 3.11 0.53 4.074, 
p<0.000After 2.94 0.58

>1000 (n=29) Before 3.03 0.80 4.289, 
p<0.000After 2.76 0.68
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In our study, there were significant changes in bleeding time, clotting 
time, and platelet count at the end of 4  weeks of treatment with 
fluoxetine. It was observed that fluoxetine caused a significant increase 
in bleeding time which was statistically significant (p<0.000). However, 
the increase in bleeding time was not beyond the normal range. This 
finding was similar to a study done by Riyaz Siddiqui et al., treatment 
with fluoxetine (20  mg/day) for 3  months showed a significance 
increase in bleeding time which was within the normal range. In our 
study, it was observed that increase in bleeding time was significant with 
both minimum (600  mg) and maximum (1200  mg) cumulative dose. 
These changes observed with BT in our study were also in accordance 
with a literature review by Halperin and Rebar. Several case reports by 
Humphries et al., Evans et al. have also been published where patients 
treated with fluoxetine showed increased bleeding time [16,17].

In our study, we observed an increase in clotting time which was 
statistically significant (p<0.000) and this increase was within the 
normal range of clotting time. However, the increase in CT was 
significant only in those patients who received a cumulative dose of 
<1000 mg, whereas it was insignificant in patients who received more 
than 1000 mg. Such insignificant increase in CT was also observed in a 
study by Riyaz Siddiqui et al. However, it has been studied that platelet 
serotonin is released during coagulation cascade and hence decreased 
intra platelet 5-HT levels caused by fluoxetine may affect the clotting 
mechanisms in our body.

The platelet count of patients was decreased in our study which was 
statistically significant (p<0.000). The decrease in platelet count was 
independent of the cumulative dose, that is, all 60 patients irrespective 
of the cumulative dose received. However, the platelet counts though 
reduced were within the normal range. Furthermore, the decrease 
in platelet count was independent of the dose. A study by Song et al., 
demonstrated decrease in platelet count in depressed patients treated 
with escitalopram, which is also an SSRI [18].

Several case reports documented by Anderson et al.; Arnath et al. where 
patients treated with fluoxetine showed decreased platelet count. 
Decreased platelet agreeability due to treatment with fluoxetine was 
also demonstrated by Laine-Cessac et al.

SSRI induced change in hemostatic markers is due to inhibition of 
platelet SERTs leading to decreased intra-platelet serotonin. This was 
demonstrated by Alvarez et al. in a study where depressed patients 
treated with fluoxetine showed decreased expression of platelet SERT, 
decreased intra platelet 5-HT levels [19].

Such decrease in intra-platelet serotonin levels was also observed with 
other SSRIs like paroxetine. Hergovich et al. showed decreased intra-
platelet 5-HT concentration by 83% in 16 healthy male volunteers 
receiving paroxetine, 20  mg/d over 2  weeks. It also decreased 
epinephrine induced platelet activation by 31% [20]. Furthermore, 
study conducted by Gil et al. demonstrated, a significant decrease 
in serotonin induced platelet aggregation following treatment with 
imipramine [21].

In the past, many case reports of abnormal bleeding manifestation such 
as ecchymosis, subdural hematomas, and hemoptysis with fluoxetine 
have been reported [16,17,21]. An increased risk of gastrointestinal 
bleeding with SSRIs when coprescribed with NSAIDs has also been 
reported.

However, in our study, no such adverse bleeding manifestations were 
reported by patients during the treatment period. In general, decreased 
platelet counts induced by SSRI are not associated with severe bleeding 
such as thrombocytopenia. This can be attributed to the wide normal 
ranges for platelet count. Potential adverse effects of the combination 
of nonsteroidal anti-inflammatory drugs and anti-platelet agents, 
however, should be considered.

Influence of age and sex on the primary outcome was also evaluated. 
The changes observed in markers of hemostasis after treatment with 
fluoxetine, did not show significant differences with respect to a particular 
age group or gender, except that bleeding time was increased in males to 
a greater extent than females. Presence of more amounts of estrogens 
in females may suppress platelet function and prolongs bleeding time. 
Higher clotting time in females may be due to presence of estrogens which 
prolongs clotting time by decreasing plasma fibrinogen levels  [22,23].

Based on the mechanism of SSRI induced reduction in platelet 5-HT and 
its functions, several research works have been published emphasizing 
the cardio protective nature of SSRI in humans [24-26]. Menys et 
al. demonstrated a statistically significant decrease in both plasma 
5-HT levels and 5-HT induced platelet aggregation, with fluoxetine. 
This suggests a higher inhibition of platelet activity by SSRIs than 
tricyclic antidepressants, and therefore a more suitable treatment for 
depressed patients with cardiovascular disease [27]. Animal models 
have also demonstrated that 5HT2A antagonism is effective in abolishing 
intracoronary platelet-rich thrombosis and also improves blood flow 
even after withdrawing the thrombolytic agent [24]. It has also been 
suggested that SSRIs, and especially fluoxetine, may be responsible for 
the inhibition of platelet aggregation, which may lead to low platelet 
activity.

Fluoxetine has also shown to reduce the risk of intravascular 
thrombosis, myocardial infarction, and stroke [28,29]. Use of SSRIs 
was associated with 43% lower risk of death or nonfatal MI and 43% 
lower risk of all-cause mortality [30]. This makes SSRI a suitable drug in 
treating depression in patients with cardiovascular risks.

Hence, we conclude that SSRI induced alteration in hemostasis can 
increase the risk of bleeding. This has to be considered while treating 
depression in patients, who are concomitantly using other drugs 
which increase the risk of bleeding, for example: NSAIDs, warfarin and 
clopidogrel. On the other hand, SSRIs are shown to be safer in patients 
with cardiovascular risk as they reduce the intravascular platelet 
formation and also decrease the risk of stroke and MI in depressed 
patients. An effective risk benefit ratio analysis, with this background will 
help us to ensure patient safety and in practicing personalized therapy.

Limitations of this study include lack of specific platelet function 
tests like platelet function analyzer fibrinogen, platelet functional 
assessment; we used older methods to record bleeding time and 
clotting time.

CONCLUSION

SSRIs are commonly prescribed in the management of MDD. SSRIs 
reduce the intra platelet serotonin levels by inhibition of SERT 
transporters present on platelets, which have shown to significantly 
alter the hemostatic mechanisms. In this study it was observed 
that depressed patients treated with fluoxetine showed significant 
increase in bleeding time, clotting time, and decreased platelet count. 
However, the hemostatic markers were within the normal range. SSRI 
induced risk of bleeding has to be kept in mind while co-prescribing 
drugs like NSAIDs which also increase the risk of bleeding. On the 
other hand, SSRI could be the drug of choice in patients with history 
of cardiovascular disease as they have shown to reduce the risk of 
intravascular thrombosis. Hence, while prescribing SSRIs; its effect on 
hemostasis has to be considered while evaluating the risk benefit ratio 
in individualizing therapy.
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