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Abstract

Depression is a complex disease that many people suffered from. It can be caused by various reasons.
Depression can be serious. It is, however, treatable in the meanwhile. It can be treated by selective serotonin
reuptake inhibitors (SSRIs), selective serotonin, and norepinephrine inhibitors (SNRISs). The concurrent use of
antidepressants with Nonsteroidal Anti-inflammatory Drugs (NSAIDs) raises the risk of Intracranial
hemorrhage (ICH). In addition, Serotonin transporter and platelets both transport serotonin up to release
vascular damage and then interact with the platelet 5-HT2A receptor to accelerate platelet aggregation and
result in thrombus formation. Bleeding with SRI is caused by the inhibition of the serotonin transporter on
platelets, which involves reducing the platelet aggregation. In conclusion, the mechanism related to or
associated with serotonin reuptake inhibition would raise the risk of abnormal bleeding in patients.
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Introduction

Depression is a common illness that most people
suffer. Approximately 280 million people in the
world have experienced depression. The growth of
prevalence of depression has been growing
consistently (1). It poses a higher risk of chronic pain
and arthritis. These physical comorbidities require
treatment with Nonsteroidal Anti-inflammatory
Drugs (NSAIDs) (2). Previous studies have
discovered that using antidepressants and NSAIDs
may increase the risks of gastrointestinal bleeding
(GIB), but no evidence concluded that using these
drugs one at a time going to poses more risk of
intracranial hemorrhage (3). The prior study reported
that using  antidepressants  with  NSAIDs
concomitantly suggests a potential drug-drug
interaction (4). Depression is the most unhealthy
condition that produces a huge decrement in our
health (5). Using antidepressants can help the patients
effectively but it may interact unfavorably with

NSAIDs (2). The increase of abnormal bleeding may
due to selective serotonin reuptake inhibitors (SSRIs)
and NSAIDs (6, 7). This review aims to explain that
antidepressants and NSAIDs are involved and related
to increasing the risk of intracranial hemorrhage
(ICH).

Depression and drugs used for treating depressive
disorder

There is a correlation between depression and
hemorrhagic stroke (8). Depression increased the risk
of hemorrhagic stroke by not depending on the
therapy (1). Most of the SSRIs prescriptions are for
depression (9). Previous observational studies of the
incidence of ICH with SSRI use have demonstrated
and shown us a conflicting outcome, this may be due
to a potential indication bias to the diagnosis of
depression (10). The lifetime prevalence of
depression in the United States is about 16.6% (11).
Antidepressants can be counted as the third most
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commonly prescribed medication class (10).
Serotonin reuptake inhibitors (SRIs), specified
antidepressants, can be wused for a variety of
indications (12). For example, anxiety, depression,
vasomotor symptom relief, and pain disorder (12). In
particular, people are giving more attention to SRIs
surrounding the risk of bleeding (13, 14). Serotonin
transporter and platelets take the serotonin up to
release the vascular injury then bind with the platelet
5-HT,a receptor to accelerate platelet aggregation
and lead to thrombus formation (15). In order to
reduce platelet aggregation, it was hypothesized that
bleeding with SRI is a result of inhibition of the
serotonin  transporter on platelets (16, 17).
Furthermore, the increased gastric acidity by
selective serotonin reuptake inhibitors (SSRIs) will
increase the risk of ulcer formation and GIBs (6, 18).
It is hypothesized that patients may bleeds when SRIs
is related to high serotonin transporter binding
affinity (19). It places patients in a higher binding
affinity SRIs bleeding risk than intermediate and low
(20). It has been hypothesized that the SRIs related to
the high serotonin transporter binding affinity (eg,
clomipramine, duloxetine, fluoxetine, paroxetine,
sertraline, vilazodone, and vortioxetine) places
patients in a higher bleeding risk than intermediate
(eg, clomipramine, duloxetine, fluoxetine, paroxetine,
sertraline, vilazodone, and vortioxetine) and low (eg,
bupropion, doxepin, mirtazapine, nortriptyline,
phenelzine, tranylcypromine, and trazodone) binding
affinity SRIs (6, 21). Moreover, when cytochrome-
P450 (CYP)-mediated drug interactions are combined
with medications with additive bleeding risks, it may
poses a risk of bleeding. Duloxetine (moderate
CYP2D6 inhibition), fluvoxamine (strong CYP1A2,
2C9, 2C19, moderate CYP3A4, and weak CYP2D6
inhibition), fluoxetine (strong CYP2D6, 2C9,
moderate CYP3A4, 2C19, and weak CYP1A2
inhibition), and paroxetine (strong CYP2D6 and
weak CYP1A2, 3A4, 2C9, 2C19 inhibition) are the
most remarkable CYP inhibitors among the SRIs (22,
23). Weak CYP2D6 inhibitors can be classified as
Citalopram, escitalopram, sertraline, and venlafaxine
(24). When determine the risk of bleeding with SRIs,
considering drug-drug interactions are crucial (6).

Incidence of Bleeding With SRIs

There’s a correlation between SRIs with various type
of bleeding such as GIB, ICH, PPH, and operative
bleeding (6). Varieties of bleeding with inclusion of
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patients led to the significance of heterogeneity (25).
It is difficult to demonstrate SRIs impact on bleeding
at other sites such as PPH, brain hemorrhage, or
operative-related bleeds due to the low incidents of
the event (13, 26). A meta-analysis stated that there
was an increase of 61% on the SSRIs exposure
associated with brain hemorrhage (27). Likewise, the
chance of developing PPH raises an increase of 32%
in women who are taking antidepressants during
pregnancy than those who do not (10). However, the
highest risk of PPH was for those patients who take
SNRIs, use antidepressants for 30 days, and for
women who underwent cesarean deliveries (6, 27). It
is still difficult to ascertain the bleeding risk from
preoperative use of serotonergic antidepressants (25).
According to a meta-analysis of the studies, there is
no significant difference in reoperation caused by
bleeding among users that use antidepressants. These
results may be confounded because of the failure to
account for potential CYP enzyme inhibition and
antiplatelet medications. It is necessary to have more
studies so that we can identify how bleeding risk with
SRI use can be correlated with brain hemorrhage,
PPH, and surgical interventions (27).

SSRIs Associated with the Risk of Intracranial
Hemorrhage

Contemporary use of SSRIs, compared with TCAs,
was related to an elevated risk of ICH, peculiarly
during the first 30 days of treatment, in a large
population-based cohort of new antidepressant users
(28). These observations were supported by a
marginally increased risk when antidepressants were
categorised according to their degree of serotonin
reuptake inhibition (8). However, this relative rise
resulted in a minimal number of new incidents.
Concurrent usage of oral anticoagulants significantly
raised the risk of ICH (29, 30). Numerous
observational studies have examined the link between
ICH and SSRIs, with mixed findings (31). Possible
explanations include insufficient statistical power, a
varied comparator group, the inclusion of frequent
users, inconsistent exposure definitions, and
significant residual confounding (1, 32). All trials
included a nonuser comparator group, and several
investigations focused exclusively on intracerebral
haemorrhage or hemorrhagic stroke (33, 34).
According to the Women's Health Initiative cohort
study, the exposure to SSRIs in the year preceding
cohort enrollment was linked with a twofold
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increased risk of ICH compared to nonuse (35).
Eventually, a meta-analysis of the significant
observational studies comparing patients exposed to
SSRIs to those who were not exposed to
antidepressants revealed an elevated risk of ICH
linked with SSRI usage (33). Comparing SSRI users
to nonusers may add indication bias, as the condition
being treated may be associated with an increased
risk of bleeding (36). For example, it has been
proposed that depression is associated with an
increased risk of hemorrhagic stroke (37). This
scenario limits disentangling the risk associated with
antidepressants from the risk associated with the
iliness being treated, thereby inflating the risk
estimate artificially (38, 39). However, we cannot
rule out that some of this higher risk is due to residual
confounding. On the other hand, our findings are
consistent with a higher risk, given the biological
plausibility and well-established increased risk of
bleeding in other body systems (38, 40). Serotonin
contained in platelets accounts for almost 99% of the
serotonin in the human body (32). Serotonin is
released into the bloodstream upon vascular damage
and platelet activation and binds to specific receptors
to enhance vasoconstriction and platelet aggregation,
ultimately promoting hemostasis. Serotonin reuptake
into platelets is mediated by a serotonin transporter
that SSRIs inhibit serotonin reuptake into platelets
(19). This inhibits platelet aggregation and thus
platelet thrombus formation, resulting in an increased
risk of bleeding (41, 42). SSRIs' antiplatelet
mechanisms of action have been demonstrated in
animal and human trials as early as 1 or 2 weeks
following therapy initiation (42, 43). Antidepressants
with the highest degree of serotonin reuptake
inhibition have been connected with an increased
frequency of abnormal bleeding and hemostasis
marker changes (44, 45).

A few studies evaluated the risk of ICH about the
degree to which antidepressants impede serotonin
reuptake (33). The exposure criteria in one study
(antidepressants used at least once during follow-up
Vs no usage) may have diluted any possible benefit
(46). The second trial found a 13% greater risk,
although it was not statistically significant (47).
Another study reported an elevated risk with all
antidepressant classes and any degree of serotonin
inhibition, suggesting residual confounding (48).
Although the evidence for an association between
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solid  serotonin  transporter inhibitors  and
gastrointestinal ~ tract  haemorrhage, abnormal
bleeding, and the need for transfusion following
surgery has been challenging to demonstrate and
somewhat contradictory (probably because these
events are rare), an association was discovered
between potent serotonin transporter inhibitors and
gastrointestinal ~ tract haemorrhage, abnormal
bleeding, and the need for transfusion following
surgery (42, 49). Previously, an increased risk of ICH
has been suggested in individuals treated
concurrently with anticoagulants and SSRIs (48). In a
cohort of new coumarin users, the risk of non—
gastrointestinal tract bleeding rose when SSRI users
were compared to nonusers, with a nonsignificant
rise in ICH risk (37). In a case-control study, the use
of SSRIs in combination with warfarin was
associated with a numerically increased risk of
hemorrhagic stroke compared to warfarin alone, but
neither aspirin alone nor SSRIs combined with
aspirin increased the risk (10). Two further studies
discovered no statistically significant interaction
between the use of SSRIs and aspirin and the risk of
ICH, consistent with our findings (4). However, we
cannot rule out the possibility that an enhanced risk
occurs with concurrent use of SSRIs and antiplatelets
and that we were unable to capture it precisely (31).
Additionally, current antiplatelet use was defined
broadly as exposure during the month before the
index date (50).

Concomitant Medications
Impact on Bleeding

That Affect SRIS’

Apart from the fact that SRIs increase the risk of
bleeding, it is critical to consider concurrent
medications that may increase the risk additively,
such as antiplatelet agents and nonsteroidal anti-
inflammatory drugs (NSAIDs) (6, 51). People who
had an acute myocardial infarction and received
SSRIs and antiplatelet therapy were studied to see if
they had an increased risk of gastroesophageal reflux
disease (GIB) after taking these medications (52). In
comparison to aspirin alone, the combination of
SSRIs and aspirin increased the risk of bleeding (13).
Similarly, when used in combination with dual
antiplatelet therapy (aspirin and clopidogrel), SSRI
use increased the risk of bleeding (43). To
corroborate these findings, a nationwide population-
based study of clopidogrel users discovered that
using an SSRI in addition to clopidogrel increases the
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risk of lower GI bleeding but not upper Gl bleeding
(53).

On the other hand, a study of the French Spontaneous
Reporting Database, which examined bleeding
adverse drug reactions among those exposed to
antiplatelet agents, failed to find a statistically
significant link between SRI use and bleeding events
(54). However, only 62 cases (4.7%) of SRI and
antiplatelet users used both. Given that aspirin,
clopidogrel, and selective receptor antagonists (SRIS)
all inhibit platelet function, healthcare providers must
be aware that concomitant use can increase the risk of
bleeding and ensure that patients are monitored
appropriately (55). Since NSAIDs increase the risk of
GIBs via a variety of mechanisms, their use in
combination with SRIs is of particular interest (55).
Consistently across the literature, concurrent use of
SSRIs and NSAIDs increases the risk of GIB (56).
Concurrent use of NSAIDs was associated with an
increased risk of bleeding in a meta-analysis of
observational studies examining SSRI use and GIBs
(56). SSRIs and NSAIDs were found to have a
synergistic effect on the risk of cardiovascular
disease because they were taken together (56, 57).
Furthermore, 80% of the 101 postmarketing reports
included in this meta-analysis involved concurrent
exposure to NSAIDs, antiplatelets, or anticoagulants
(3). SSRIs and NSAIDs were studied together in a
similar meta-analysis to determine the upper GIB risk
better (58). The results of this study were similar to
those of the first (6). The risk of upper Gl bleeding
was additive when SSRIs and NSAIDs were
combined (59). Cost-effectiveness and a tolerable
adverse effect profile have been established for
selective serotonin reuptake inhibitors. SSRIs are
approved by the US Food and Drug Administration
to treat major depression, anxiety disorders,
obsessive-compulsive disorder, and posttraumatic
stress disorder (34). The adverse effect profile of
selective serotonin reuptake inhibitors (SSRIs) is
favourable compared to that of other antidepressants,
but they are associated with a range of potential drug-
drug interactions and severe adverse effects (30).
They are well-characterized inhibitors of various
cytochrome-P450 isoforms. The isoforms are
inhibited, and the extent to which they are inhibited
varies according to the SSRI. Fluoxetine and
paroxetine are potent inhibitors of CYP2D6, whereas
fluvoxamine is a potent inhibitor of CYP1A2 and
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CYP2C19 (29). Citalopram exerts only a negligible
effect on the major CYP isoforms (46). Changes may
occur when certain SSRIs are combined with other
CYP-mediated medications, clinically significant
pharmacokinetic/pharmacodynamic (PK/PD) (60).
Warfarin and clopidogrel are two medicines that
interact with SSRIs (60). This drug-drug interaction
increases the risk of bleeding, including minor
bruising and bleeding (29, 60).

The FDA-approved labelling for SSRIs includes a
warning about abnormal bleeding as one of the
possible side effects (34). Several possible
mechanisms have been proposed to explain the
increased risk of bleeding in patients taking SSRIs
and nonselective nonsteroidal anti-inflammatory
drugs (NSAIDs), anticoagulants, or antiplatelets at
the same time (34). Gl bleeding and spontaneous
intracranial bleeding are two examples of severe
clinical bleeding (35). SSRIs have been associated
with an increased risk of gastrointestinal and
intracranial ~ bleeding in  observational and
interventional studies, regardless of other bleeding
risk factors (61). In patients without a history of Gl
bleeding, SSRIs are reported to cause an excess of Gl
bleeding at a rate of approximately 3.1 per 1000
patient-years (4). Intracranial bleeding is uncommon
but can have serious consequences, particularly in
patients receiving SSRIs for poststroke depression
(42). Given the widespread use of SSRIs and the
clinical severe adverse events associated with them,
such as gastrointestinal bleeding and intracranial
bleeding, health care professionals must be aware of
potential interactions with other medications known
to increase the risk of bleeding (19).

Clinical impact of selective serotonin reuptake
inhibitors therapy with bleeding risks

SSRI  medication may increase the risk of
hemorrhagic episodes (62). SSRIs have been related
to an increased risk of upper gastrointestinal
bleeding, postoperative transfusions, and antiulcer
prescription (4). Additionally, in numerous studies, it
is critical to highlight that concomitant aspirin or
NSAID therapy increased the risk of bleeding above
the risk associated with SSRI therapy alone (9). In
other cases, the risk exceeded the additive impact of
either agent alone (28). As a result, the effects of
SSRIs and aspirin/NSAIDS on bleeding risks may be
cumulative, and caution should be given when more
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than one of these drug types is used in combination
(59). Patient education regarding these side effects is
critical. Additionally, considerable variance in the
degree of risk linked with SSRI therapy was
discovered (8, 39). This may be explained by changes
in patient demographics across studies and SRIs (63).
It is unknown whether the degree of serotonin
reuptake inhibition impacts the outcome of hazardous
bleeding events (64). It has been shown that
antidepressants with a tremendous SRI concentration
increase the risk of bleeding more than those with a
lower SRI concentration (65). When examining
bleeding linked with various degrees of SRI, one
study found no statistically significant difference but
did observe a trend toward more bleeding events with
increasing SRI dosage, but serum concentrations
were not evaluated (66). The same study discovered
that patients with a history of gastrointestinal
bleeding or who are >80 years of age are likewise
more susceptible to the bleeding risk-reducing
benefits of higher SRI medicines (6). Consideration
should be made to these patient categories at
increased risk (13). Additionally, the study
discovered that the risk of bleeding during the first
month of SSRI administration is quantitatively more
significant than the risk in succeeding months (14,
67). Future research should integrate a temporal
component into their design to better assess this risk
(34, 68).

Conclusion

Concurrent use of antidepressants and NSAIDs may
raise the risk of developing ICH, with nonselective
NSAIDs and serotonergic antidepressants being the
primary culprits. Within 30 days of initiating the
combination, antidepressant and NSAID use was
related to an increased risk of a cerebral
haemorrhage. As a result of this analysis, doctors
should exercise caution when administering these
medicines in combination and closely monitor side
effects. Additionally, because SSRI wusage is
prevalent in the ambulatory setting, osteopathic
practitioners should be aware of potential drug-drug
interactions and the clinical implications of SSRI-
associated bleeding risk.
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