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Abstract
Objective: Selective serotonin (5-HT) reuptake inhibitors (SSRIs) are amongst the most prescribed drugs worldwide 

not only for psychiatric conditions, but also for medical purposes. Converging data gathered throughout the decades 
following their development would indicate that SSRIs have a broader side effect profile than previously assumed. 
Therefore, the aim of the present paper was to to review available literature highlighting less common side effects 
emerging with their long-term use.

Method: This systematic review, carried out according to PRISMA guidelines, was performed through searching 
electronic databases of PubMed, Google Scholar, Cochrane Library, Embase, MEDLINE, PsycINFO and Scopus. The 
keyword used was “SSRIs” combined with the following: “Side effects”, or “Emotional blunting or flattening”, or 
“Cognition”, or “Neuroimaging”, or “Bone”, “or “Platelet aggregation”, or “Bleeding”.

Results:  The most common side effects, besides the classical ones described in the literature are represented by 
decreased emotional response to both adversive and pleasurable events, some cognitive impairments, bone fractures 
and prolonged overall bleeding time.

Conclusions: After analyzing critically the available findings, it should be noted that only the so-called “emotional 
blunting” is supported by converging data, while results on cognitive impairment are extremely controversial, given 
some evidence showing that SSRIs may improve cognition. Similarly, no agreement exists on the detrimental effects of 
SSRIs on bone metabolism and coagulation.

Large, prospective and long-term studies are needed to clarify the possible impact of SSRIs on emotions, cognitive 
functions, bone fractures and coagulation, as well to detect other possible still neglected side effects.
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Introduction
The serendipitous observations of the euphoric 

properties of iproniazide, a monoamine oxidase 
inhibitor (MAOI), and imipramine, a tricyclic (TCA) 
compound, permitted the introduction into the clinical 
practice of the first antidepressants (ADs) (Hillhouse 
and Porter 2015, Lopez-Munoz and Alamo 2009). At 
the same time, the availability of these drugs for treating 
depression promoted the investigation of its biological 
underpinnings and related hypotheses centered on 
neurotransmitters, in particular norepinephrine (NE) 
and serotonin (5-HT) (Feighner 1999, Lopez-Munoz 
and Alamo 2009). Several lines of evidence gathered 
throughout the next decades favored a crucial role of 
5-HT and of the 5-HT transporter (SERT) (Kambeitz 
and Howes 2015, Marazziti et al. 2013). The overall 
findings promoted the development and availability 
of the so-called selective 5-HT re-uptake inhibitors 

(SSRIs), fluoxetine, fluvoxamine, paroxetine, sertraline, 
citalopram and escitalopram that currently are amongst 
the most prescribed drugs worldwide (Wong et al. 
1995). Indeed, SSRIs are currently prescribed not 
only in major depressive disorder (MDD), but also in 
obsessive-compulsive disorder (OCD), panic disorder, 
post-traumatic stress disorder (PTSD), generalized 
anxiety disorder (GAD), and social anxiety disorder 
(SAD) (Stahl 2002). Moreover, SSRIs are used to 
treat pre– and post-menopausal syndromes (MS), hot 
flushes, chronic pain and chronic fatigue syndromes, 
and several other conditions (Pardini et al. 2011, 
Patetsos and Horjales-Araujo 2016, Shams et al. 2014, 
Walitt et al. 2015).

The main pharmacological activity of SSRIs is 
the selective inhibition of the pre-synaptic SERT that 
provokes an acute increase of 5-HT concentration in the 
synaptic cleft resulting in an activation of pre-synaptic 
5-HT auto-receptors: this triggers a decrease of the 
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this paper was to present a comprehensive literature 
review search of these SSRIs side effects. 

Methods
The systematic review was carried out according 

to PRISMA guidelines (Moher et al. 2009) through 
searching electronic databases of PubMed, Google 
Scholar, Cochrane Library, Embase, MEDLINE, 
PsycINFO and Scopus for English language papers 
published between January 31st, 1990 and January 31st, 
2018. The keyword used was “SSRIs” combined with 
the following: “Side effects”, or  “Emotional blunting 
or flattening”, or “Cognition”, or “Neuroimaging”, or 
“Bone”, “or “Platelet aggregation”, or “Bleeding”. All 
the authors agreed to include in the review conference 
abstracts, posters and case reports if published in 
indexed journals. Abstracts and/or titles were carefully 
evaluated, before considering the inclusion of the 
complete publications. The following inclusion criteria 
were adopted: studies carried out in clinical sample of 
children/adolescents and/or adults; reliable diagnosis of 
psychiatric disorders, according to structured interviews 
and standardized criteria; adoption of reliable laboratory 
tests or brain imaging techniques when applied. All the 
authors equally contributed in identifying potential 
information specific to this topic amongst the titles and 
abstracts of the publications.

Results
The first selection excluded 4113 titles because: a) 

duplicates; b) not concerning the scope of the paper; 
c) not informative enough. The second selection 
excluded 256 abstracts after being read and reviewed, 
as the information reported did not fulfill the scope 
of our paper and/or the presented information did not 
seem relevant to the discussed topic. Subsequently, 116 
articles were excluded after being completely read and 
evaluated, as they did not provide enough information 
and/or resulted sufficiently in line with our review. 
Finally, 112 articles were reviewed and included in the 
present paper (figure 1).

Emotional Blunting
Emotional blunting, also called “reduced affect”, 

is a condition of diminished emotional reactivity. It 
is a failure to express feelings either verbally or non-
verbally, especially when talking about issues that would 
normally be expected to engage emotions. Expressive 
gestures are rare, facial expression reactivity reduced 
and vocal inflection decreased (Opbroek et al. 2002, 
Reinblatt and Riddle 2006, Sansone and Sansone 2010). 
The “blunting of emotions” is frequently mentioned by 
patients taking SSRIs for long periods who report that, 
although they feel less emotional pain than before, they 
also experience a restricted range of other emotions that 
are a normal part of everyday life (Barnhart et al. 2004, 
Price et al. 2009).

Reduced affect should be distinguished from 
apathy, which explicitly refers to a lack of emotion, 
whereas reduced affect is a lack of emotional 
expression regardless of whether emotion is decreased 
or not (Marin 1990). The patients refer that they feel 
flattened or evened out and their emotional responses 
to all events seem to be reduced. They experience their 
emotions as thoughts rather than as feelings, as if their 

firing rate of the serotonergic neurons through a negative 
feedback mechanism (Benfield et al. 1986, Dechant 
and Clissold 1991, Wong et al. 1995). The therapeutic 
effect of SSRIs generally occurs within two weeks of 
treatment while consisting in desensitization of pre-
synaptic 5-HT auto-receptors, leading to an increased 
synthesis and release of 5-HT. In addition, it is now well 
known that, besides the common property of blocking 
the SERT, each SSRI shows different secondary 
pharmacological characteristics, such as NE or DA 
reuptake blockade, 5-HT2C agonist actions, muscarinic 
antagonist (paroxetine) actions, interaction with the 
sigma receptor (sertraline), inhibition of the nitric oxide 
synthetase enzyme (paroxetine), and inhibition of the 
cytochrome P450 enzymes 2D6 (fluoxetine), 1A2, and 
3A4 (fluvoxamine). The secondary binding profiles may 
account for the differences in efficacy and tolerability in 
each individual patient (Stahl 2002).

In comparison with TCAs, that bind to muscarinic, 
histaminergic, dopaminergic and adrenergic receptors, 
SSRIs have a safer tolerability profile (Dechant Clissold 
1991, Kilts 1994). However, due to their high specificity 
for 5-HT re-uptake, they may provoke some relevant 
side effects, such as gastro-enteric (GE) reactions 
(diarrhea, nausea or vomit), central nervous system 
(CNS) effects (headache, insomnia, extrapyramidal 
symptoms (EPS) like tremors) and sexual dysfunctions 
(Benfield et al. 1986, Dechant and Clissold 1991, Gram 
1994, Harris and Benfield 1995, Kilts 1994, Murdoch 
and McTavish 1992).

At least four subtypes of 5-HT receptors (5-
HT2A, 5-HT2C, 5-HT3 and 5-HT4) are involved in the 
development of these undesirable actions that seem 
related to the presence of 5-HT receptors not only in the 
brain, but also in several parts of the body, like spinal 
cord, gut and heart.

In particular, acute stimulation of 5-HT2A and 
5-HT2C receptors in the projections from raphe to 
limbic cortex may cause anxiety and induction of 
panic attacks that can be observed with early SSRI 
administration. Stimulation of 5-HT2A in the basal 
ganglia may lead to akathisia, psychomotor retardation, 
or mild extrapyramidal symptoms and dystonic 
movements. In the brainstem the same activity on sleep 
centers may cause myoclonus, disruption of slow-
wave sleep and nocturnal awakening. In the spinal 
cord or in meso-cortical reward system may produce 
sexual dysfunctions. Stimulation of 5-HT3 receptors 
in the hypothalamus or brainstem can lead to nausea 
or vomit, respectively. Serotonin 3 and 4 receptors in 
the gastrointestinal tract may increase bowel motility 
and cause diarrhea; the alteration of atrio-ventricular 
conduction may induce bradycardia or arrhythmias, 
due to alterations of atrial 5-HT receptors (Drake and 
Gordon 1994, Kilts 1994). Moreover, despite 5-HT 
may vasodilate normal coronary arteries, it has been 
reported to provoke vasoconstriction when endothelium 
is damaged, worsening the course of a possible 
coronaropathy (McFadden et al. 1991). Furthermore, 
some studies showed that SSRIs are associated with 
the syndrome of inappropriate secretion of antidiuretic 
hormone (SIADH): therefore, a careful monitoring of 
serum electrolytes is required since SIADH may lead 
to hyponatremia (Adverse drug reactions advisory 
committee 1996, Blacksten and Birt 1993).

Nowadays, emerging data suggest that long-term use 
of SSRIs may could cause some side effects previously 
neglected or under-recognized, such as emotional 
blunting, cognitive impairment, bone fractures or 
thrombotic/hemorrhagic risks. Therefore, the aim of 
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et al. 2017, Liddle 2007, Sternat and Katzman 2016). 
The investigation of the emotional response and side 

effects of SSRIs treatment in patients with psychiatric 
disorders such as depression and anxiety can be difficult 
because they could be residual symptoms of depression, 
or they could be part of the patient’s personality. In 
addition, moderate degrees of emotional blunting 
might be difficult for individuals to detect or report 
subjectively (retrospective distortion). Finally, they 
could also be the resulting of concomitant treatments 
with other ADs (Hoehn-Saric et al. 1990, 1991, McCabe 
et al. 2010, Oleshansky and Labbate 1996, Opbroek et 
al. 2002, Panzer and Mellow 1992). 

 A syndrome characterized by apathy and 
indifference was first diagnosed in OCD patients treated 
with fluoxetine or fluvoxamine. These symptoms 
appeared dose-related and were clearly differentiated 
from a sense of sedation. Additionally, the patients in 
that study clearly identified the symptoms of emotional 
blunting as being abnormal for them (Hoehn-Saric 
et al. 1991). Moreover, a reduction in pathological 
crying was also reported in patients suffering for 
cerebrovascular accidents out treated with SSRIs. The 
clinical presentation was associated with abnormal 
neuropsychological testing and decreased frontal lobe 
blood flow on SPECT, both consistent with frontal lobe 
impairment (Panzer and Mellow 1992). 

One study carried on 192 outpatients (123 women 
and 69 men) with depression and treated with SSRIs and 

emotional experience had become more ‘cognitive’ 
or ‘intellectual’. However, they can still respond to 
emotional situations in an appropriate way, but without 
what they felt was real feeling (Liddle 2007, Price et 
al. 2009). The dysregulation of emotional sensitivity 
leads to a reduction of the quantity and quality of daily 
emotions with a lower capacity to experience emotions 
in their intensity (emotional detachment) and diminished 
emotionality in interpersonal relationships. Again, they 
feel reduced sympathy and empathy during social 
interactions from their friends and family, including 
their partner or children. Feelings were described as 
disconnected or detached from their own emotions and 
instincts with reduced or absent emotional responses. 

Furthermore, some people report a reduced intensity 
and frequency of positive emotions, including happiness, 
enjoyment, excitement, anticipation, passion, love, 
affection and enthusiasm. Others experience lower 
intensity or frequency of negative emotions interpreting 
it as beneficial, bringing relief from distressing 
negative emotions and allowing normal daily life to 
resume. Further, some authors described reduction of 
sadness, emotional pain or distress, anger, irritability 
or aggression, anxiety, worry or fear was also reported. 
Although a reduction in these negative emotions was at 
some stage a benefit or relief, for many individuals it 
became an unwanted side effect, impairing their quality 
of life. They need to be able to feel negative emotions 
when appropriate, such as grief or concern (Goodwin 

Figure 1. Article selection flow chart
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by impairment of memory, concentration, attention, 
motivation and affective response to external stimuli 
(Bolling and Kohlenberg 2004, Fava et al. 2006, Hu 
et al. 2004), but also by loss of creativity, memory 
or ambition, attention deficit and problem-solving 
difficulties (Bolling and Kohlenberg 2004).

Several studies reported that young depressed 
patients may show deficits in some components of 
executive functioning, such as attention, short-term 
and working memory and in psychomotor skills, 
while data on verbal memory and learning functions 
are controversial (Castaneda et al. 2008, Mormont 
and 1984, Rubinow et al. 1984, Savard et al. 1980). 
On the contrary, in elderly patients suffering from 
MDD, memory difficulties may be the chief complaint 
and may be mistaken for early signs of a dementia 
(“pseudodementia”). In addition, other disturbances 
of executive functions have been described in late-
onset depression, in particular impairment in planning, 
sequencing, organizing and abstracting, sometimes 
associated with relapse and recurrence with residual 
symptoms (Herrmann et al. 2007, Pisljar et al. 2008). 
The cognitive impairment of older depressed patients 
with late-onset as opposed to early-onset illness may 
show important differences, in that patients with 
early-onset may suffer predominantly from impaired 
episodic memory, and those with late-onset mainly 
from reductions of executive functions and processing 
speed (Herrmann et al. 2007). According to some 
authors, there would be a gender-related specificity, 
since depressed women appear to perform significantly 
worse on the tests of cognitive threshold and in those of 
visual recall, as compared with depressed men (Sarosi 
et al. 2008).  

The findings on the association between SSRIs 
and memory deficits are, however, still contradictory, 
as some beneficial effects on this function have been 
also reported (Gallassi et al. 2006, Galletta et al. 2010, 
Harmer et al. 2004, 2017, Herrera-Guzman et al. 2010, 
Levkovitz et al. 2002, Zobel et al. 2004a,b).

Others investigated the impact of SSRIs on 
cognitive performance in working population in 
everyday life using computer tasks measuring mood 
and cognitive functions at the start and end of a 
working week. SSRIs were associated with mild and 
episodic memory impairment. Change in cognitive 
processing associated with SSRIs occurred earlier than 
the therapeutic effect (Kent et al. 1998, Wadsworth et 
al. 2005). This suggested that changes in psychological 
functions preceded the symptom improvement (Harmer 
et al. 2004), even if many of these symptoms may be 
limited to cases of unresolved depression or anxiety. It 
was also suggested that cognitive changes associated 
with SSRIs are not due to their action on serotoninergic 
transmission, but rather to their acetylcholine (Ach) and 
DA effects (Schmitt et al. 2001).  

An international study analyzed MDD patients who 
were responders to ADs following at least 3 months 
of treatment and whose illness was in partial or full 
remission. More than 30% of the responders reported 
cognitive symptoms, such as apathy, inattentiveness, 
forgetfulness, word-finding difficulty and mental 
slowing, while 40% of them reported physical 
symptoms of fatigue and sleepiness/sedation. However, 
this study did not permit to establish whether the 
presence of these symptoms could be attributed to an 
incomplete resolution of the depression itself, to the 
ADs treatment, or to a combination of both (Fava et 
al. 2006), given the phenomenological overlap between 
residual symptoms and side effects (Kelly et al. 2008). 
The regular use of citalopram, sertraline and paroxetine 

TCAs for 6 months involved in a romantic relationship, 
showed that only men taking SSRIs presented a 
reduction of love feelings. Women referred only sexual 
dysfunction (like anorgasmia) with TCAs (Marazziti 
et al. 2014). Fifteen depressed patients treated with 
SSRIs (fluoxetine, paroxetine and sertraline) who 
had developed sexual dysfunctions, showed a high 
percentage of emotional blunting (80%), including a 
decrease of creativity, sexual pleasure, interest in sex, 
ability to cry, expression of their own feelings. This 
study would indicate that sexual dysfunctions could 
even be a predictor of reduction of emotional reactivity 
in patients treated with SSRIs, and it would confirm 
that emotional indifference is a possible side effect of 
SSRIs that reduces the compliance and quality of life of 
patients (Opbroek et al. 2002). Another study comparing 
two groups of elderly depressed patients, one taking 
SSRIs and the other ADs, found that SSRIs patients had 
a greater increase of apathy symptoms (Wongpakaran 
et al. 2007). Additionally, it could be that some patients 
experience emotional blunting as part of the therapeutic 
effect, diminishing emotional responses to adversive 
life situations or stress. This may explain why in some 
non-depressed patients treated with SSRIs can expect 
improvement of symptoms like anxiety, irritability and 
impulse control (Elfenbein 1995).

The mechanism that may lead to the development 
of this syndrome is not clarified as yet. Some authors 
suggested that SSRIs might reduce the function of 
specific brain areas involved in emotional processing, 
such as the anterior cingulate and the amygdala 
(Bromfield et al. 1992, Kennedy et al. 2001, Kennedy et 
al. 1997, Mayberg 1994, Mayberg et al. 1991, 1992, Ring 
et al. 1994). Interestingly, regional brain metabolism, 
measured by positron emission tomography, appears 
to be lower in the anterior cingulate of depressed 
subjects when compared with non-depressed subjects, 
and SSRIs have been shown to further decrease 
activity in the anterior cingulate, rather than restore 
normal function (Ebert and Ebmeier 1996, Harmer et 
al. 2004, 2017, Kennedy et al. 1997, 2001) In another 
study a sample of 45 human healthy participants were 
randomized to two ADs, specifically citalopram and 
reboxetine, for one week. The functional magnetic 
resonance imaging (fMRI), used to measure the neural 
response to rewarding and aversive stimuli, showed that 
the serotonergic treatment causes a reduction of neural 
processing of both rewarding and aversive stimuli. This 
study supports the hypothesis that SSRIs may induce a 
reduction of emotional reactivity resulting in emotional 
indifference, not only while facing negative experiences 
(like ability to cry and sadness), but also with decreased 
positive affects (e.g., feelings of happiness and sexual 
pleasure) (Goodwin et al. 2017). 

Taken together, these observations underline the 
need of large-scale clinical studies on the prevalence 
of SSRI-induced emotional disturbances, a problem 
that, given their high prescription rates, should not be 
neglected, but rather taken into careful consideration.

Cognitive Impairment 
Cognitive symptoms represent other side effects of 

long-term AD treatment that may decrease compliance 
and quality of life (Baldwin 2006, Joss et al. 2003, 
Masand and Gupta 1999, Papakostas 2014, Schmitt et 
al. 2001), as well as they may lead to increased number 
of relapses and to a reduced percentage of remissions 
(Alexopoulos et al. 2000, Papakostas 2014). 

Cognitive side effects are mainly represented 
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inhibits osteoblast proliferation, resulting in a direct 
reduction of bone formation (Bliziotes 2010, Bliziotes 
et al. 2002, Brand and Anderson 2011, Cui et al. 2011, 
Goltzman 2011, Takeda et al. 2002, Yadav et al. 2008, 
2009, 2010). It would be expected that decreasing 
levels of 5-HT would globally reduce bone mass and 
increasing 5-HT levels should result in bone mass 
accrual. Therefore, serotonergic ADs, that increase 
5-HT signaling, should induce bone mass accrual, but 
the results of experimental models do not fit with this 
prediction (Rizzoli et al. 2012, Schwan and Hallberg 
2009). 

Contradictory results on the possible associations 
between bone mineral density and SSRIs use emerged 
from studies on humans. No association between 
reduction of bone mass density and SSRIs use was 
found in three different studies (Cauley et al. 2005, 
Kinjo et al. 2005, Spangler et al. 2008). A group of 
women using SSRIs showed significant reduction of 
bone mass density at the femoral neck and trochanter 
(Williams et al. 2008). Similarly, a sample of elderly 
women treated with SSRIs led to higher rate of bone 
loss compared to a similar group who did not take 
SSRIs (Diem et al. 2007).

A sample of 1972 women (aged >42 yrs.), previously 
enrolled in the Study of Women’s Health Across the 
Nation, was recruited, in order to assess the annual bone 
mineral density changes among new users of selective 
SSRIs, new users of TCAs and non-users of ADs. No 
significant association was found between the use of 
ADs and increased bone loss. Potential confounders, 
such as age, race, body mass index, menopausal status 
and hormone therapy use were properly adjusted 
(Diem et al. 2013). In a recent research investigating 
the possible role of SSRIs and some second-generation 
antipsychotics on bone mass in a group of patients aged 
7-17, a positive association was observed between the 
use of SSRIs and the reduction of bone mass density 
(BMD) (Calarge et al. 2015). A statistically significant 
increase in risk of hip fractures in serotonergic ADs 
users was also reported, with no relation with daily dose 
(Liu et al. 1998).

An analysis of the UK General Practice Research 
Database showed an increased risk of hip fractures in 
SSRI or TCA users, while highlighting a prominent 
increase in risk during the first six weeks of treatment, 
as well as a significant positive association with SSRI 
doses (Hubbard et al. 2003). Furthermore, it was 
reported a dose-dependent relationship between the risk 
of fracture in SSRI users in parallel with the duration 
of treatment (n 2.5 years) (Vestergaard et al. 2008). 
In a prospective randomly selected population-based 
community cohort, participants were asked to report 
current daily drug use, including SSRIs and SNRIs, 
at baseline, at year 5, and year 10 (Kreiger 1999). The 
analysis showed that higher doses of SSRIs/SNRIs at 
baseline were significantly related to a higher risk of 
fracture even after adjustment for potential confounding 
variables, suggesting an independent effect of SSRI/
SNRI on risk of fracture, consistent with previous 
studies (Rabenda et al. 2013, Richards et al. 2007, 
Vestergaard et al. 2013). No significant differences were 
found between the use of SSRIs or SNRIs, however, 
combined use of SSRIs and SNRIs was associated with 
an increased risk of fractures of about 16 (Wang et al. 
2016). 

SSRIs were also reported to be significantly 
associated with higher risk of fractures in women who 
recently received SSRIs for the treatment of vasomotor 
menopausal syndrome (VMS), especially after several 
months of treatment (Sheu et al. 2015). Possibly, a 

in MDD elderly patients and followed up for 12-months 
was not associated with any cognitive impairment. 
This might be attributed to a specific sensitivity of 
psychiatrists dealing with elderly patient and aware of 
different properties of single compounds (Han et al. 
2011).

Again, neuropsychological tests’ performances 
were compared in amongst MDD medicated remitted 
patients, medication-free remitted patients and control 
subjects. The results showed that cognitive impairment 
persisted in remitted MDD patients and was related to 
the class of AD, as it was worse with TCAs than with 
SSRIs/SNRIs (Nagane et al. 2014). 

More recently, cognition was explored in MDD 
or anxious patients successfully treated with SSRIs 
in monotherapy for at least six months. Between 
15 % and 25 % of patients of both groups presented 
lack of concentration, memory impairment, such as 
inattentiveness, forgetfulness, mental slowing, apathy 
and word-finding difficulty, symptoms that were 
reported as moderate and severe in 10% of the cases. As 
cognitive symptoms were very similar and present in 
both depressive and anxiety disorders, it was concluded 
that they may be real side effects of SSRIs. In addition, 
cognitive impairment was even more relevant in 
patients with partial response and treated with drug 
combinations. This finding would hence suggest that 
cognitive symptoms should not be considered residual 
depressive symptoms (Popovic et al. 2015).

A recent meta-analysis reviewed the current 
literature on possible efficacy of ADs in different 
domains of cognition. The overall results showed that 
all ADs produce a positive and significant effect on 
psychomotor speed and delayed recall, while cognitive 
control and executive function were not changed 
(Rosenblat et al. 2016).

In conclusion, cognitive effects following to SSRIs 
remain controversial, as different studies adopted 
heterogeneous methods and included different patients, 
so that they are not easily comparable. Therefore, 
placebo-controlled studies are needed to disentangle 
the crucial question of positive or negative cognitive 
effects of ADs.

Bone Fractures 
Serotonin seems to possess different effects on bone 

mass (Lavoie et al. 2017), and ADs with serotonergic 
effects have been related to potentially detrimental 
effects on bone mineral density that may increase 
fracture risk. There is a growing evidence of a possible 
link between the administration of ADs and this adverse 
event, despite many in vitro and in vivo studies led 
to controversial results, probably for the variety of 
confounding factors (Rizzoli et al. 2012, Schwan and 
Hallberg 2009). The bone cells (osteoblasts, osteocytes 
and osteoclasts) possess 5-HT receptors and it is known 
that the bone might be able to produce 5-HT in an 
autocrine/paracrine mode, since osteoblasts, osteocytes 
and osteoclasts have been found to express mRNA for 
tryptophan-hydroxylase 1 (TPH1), which is the limiting 
enzyme of 5-HT production (Lavoie et al. 2017). 
Serotonin appears to have opposite effects on bone 
mass depending on its central or peripheral origin, as 
shown in some studies carried out on knockout mice. 
Serotonin receptor of central origin seems to enhance 
both bone formation and bone resorption through the 
inhibition of sympathetic output, that is a negative 
regulator of bone mass accrual of the aforementioned 
mechanisms. Peripheral 5-HT, on the other hand, 
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of the platelets themselves and potentiating their overall 
pro-coagulant activity. Despite these observations, the 
implications of the serotonergic mechanisms are not 
considered relevant for hemostasis, as no hemorrhagic 
disorder has been associated with alterations of 5-HT 
or its receptors: some studies, based on standard 
aggregometry, show that 5-HT is a weak platelet 
agonist, with the ability to enhance the aggregating 
response by interacting with other procoagulant drugs 
(Gomez-Gil et al. 2002, Jin and Kunapuli 1998).

Several investigations (aggregation studies, 
flow cytometry studies, thrombin generation assay, 
thromboelastometry studies, perfusion studies, 
generation of prothrombin fragment F 1+2) showed 
that 5-HT is not a weak agonist, instead it increases 
platelet activation, enhances procoagulant responses 
and increases thrombogenesis on damaged vascular 
surfaces (Galan et al. 2009).

Different studies have been carried out to explore 
the possibility of SSRIs to prolong overall bleeding 
time, to alter platelet adhesion or to modify the general 
coagulation profile. One of them conducted on eight 
patients (seven of them treated with fluoxetine and one 
treated with paroxetine), for a period of four weeks, 
showed that there were no significant changes in the 
platelet aggregation profile, international normalized 
ratio (INR), activated partial thromboplastin time 
(aPTT) or platelet count (Alderman et al. 1996). In 
1998, a study conducted on blood of five healthy 
subjects taking fluoxetine did not show any prothrombin 
time (PT) alterations (Bondurant et al. 1998). Another 
study in a slightly larger sample of 19 patients taking 
paroxetine showed a decrease of platelet 5-HT and 
ß-thromboglobulin (ß-TG) without any modification of 
the overall bleeding time (Abdelmalik et al. 2008).

Controversial results are present in the international 
literature. In 2011, 20 patients treated with fluoxetine 
and 20 treated with escitalopram for three months 
were investigated while highlighting an increase of 
bleeding time in those taking fluoxetine (Siddiqui et al. 
2011). Further, an in-vitro study explored the effect of 
citalopram, sertraline, reboxetine and venlafaxine on 
coagulation and showed how the first three decreased 
platelet adhesion capacity (Hallback et al. 2012). A case 
report underlined how paroxetine for two weeks reduce 
platelet plug formation by decreasing intraplatelet 5-HT 
(Hergovich et al. 2000).

More agreement exists on the interaction of SSRIs 
with drugs acting on coagulation, in particular warfarin 
and acenocoumarol, as SSRIs would enhance the 
anticoagulant action of the drugs. In particular, it has 
been shown that citalopram and fluvoxamine (Borras-
Blasco et al. 2002, Hallback et al. 2012, Teichert et al. 
2011) increased significantly INR, while raising the risk 
of bleeding. Likewise, patients taking SSRIs show an 
increased risk of any bleeding event, by increasing the 
anticoagulant effect of warfarin (Cochran et al. 2011, 
Limke et al. 2002, Woolfrey et al. 1993). A particular 
case emphasizes the action of fluvoxamine on the 
increase of the INR that may last for several days after 
the discontinuation of the drug itself (Limke et al. 
2002). On the contrary, a study in 2007, through a study 
conducted on 2441 patients with previous intracerebral 
hemorrhage (ICH) and on 894 patients with previous 
subarachnoid hemorrhage (SAH), in treatment with 
aspirin, lasting two weeks, shows how the SSRIs did 
not lead to an increased risk of hemorrhagic stroke 
(Kharofa et al. 2007).

decrease in bone density could be directly related to 
depression and its symptoms. Indeed, hypothalamus-
pituitary-adrenal (HPA) axis activation, sympathetic 
nervous system hyperactivity, and subclinical 
inflammation are some of the pathophysiological 
alterations arising within an MDD that may promote 
bone resorption (Calarge et al. 2015, Catena-Dell’Osso 
et al. 2013, Marazziti et al. 2014, Rosenblat et al. 
2016). A significant lower total body less head (TBLH) 
during MDD has been confirmed in a study in which 
was measured bone mass using dual-energy x-ray 
absorptiometry (DXA) in a sample of young people 
aged 15-20, most of them naïve for any psychotropic-
drug treatment. The lower bone mass appeared to be 
due to smaller cortical thickness, perhaps secondary to 
a larger endosteal circumference (Calarge et al. 2015). 

Evidence supporting the effect of sedentary lifestyle 
on bone metabolism has been also reported (Ho 
and Kung 2005, Korpelainen et al. 2006). Physical 
inactivity is common in depressed patients, although 
studies focusing on depressive patients and BMD are 
rare (Harvey et al. 2018, Malik et al. 2013, Petronijevic 
et al. 2008). Although the majority of the literature 
seems in line to conclude that long-term treatment 
with SSRIs could be related to decreased BMD, it is 
still difficult to define if the effect of SSRIs is actually 
detrimental for BMD or a confounder factor within the 
context of a complex syndrome, involving different 
neuro-endocrinal systems. Depression is associated 
with hypothalamic dysfunction and hypercortisolism, 
diminished secretion of growth hormone, hypothalamic 
hypogonadism and anorexia that are already risk factors 
for bone loss (Gold et al. 1988a,b, 2015). Depression 
is related also to a dysregulation of pro– and anti-
inflammatory cytokines, such as increased levels of IL-
1β, interleukin-2 (IL-2), IL-6, tumor necrosis factor-α 
(TNF-α), the soluble IL-2 and IL-6 receptors (Dantzer 
et al. 1999, Frommberger et al. 1997, Kiecolt-Glaser and 
Glaser 2002, Lanquillon et al. 2000, Maes 1999, Maes 
et al. 1997, Marazziti et al. 2014, van West and Maes 
1999). IL-6 and TNF-α seem to play a role in activating 
osteoclasts and, therefore, in promoting bone resorption 
(Cizza et al. 2001, Dentino et al. 1999, Hofbauer et 
al. 2000). Moreover, an increased IL-6 secretion may 
be triggered by sympathetic activity, which is often 
increased in depression (Wong et al. 2000).

To summarize, the limited and controversial 
information on possible induction of bone fractures by 
SSRIs do not permit to draw definitive conclusions on 
this question that remains open and requiring specific 
and controlled investigations to be answered. 

Coagulation/Bleeding
A series of studies showed that treatment with some 

ADs, particularly SSRIs, may alter platelet aggregation 
and bleeding time by modifying the intracellular levels 
of 5-HT in platelets. The increased risk of bleeding under 
treatment with SSRIs is possible due to the decreased 
intraplatelet 5-HT concentration (Hergovich et al. 2000, 
McCloskey et al. 2008, Ross et al. 1980). Serotonin is 
involved in platelet activation and vasoconstriction, 
which could be attributable to receptor-independent 
mechanisms (Walther et al. 2003). The platelets possess 
the 5-HT2A and 5-HT3 (Hoyer et al. 2002, Stratz et al. 
2008) receptors and the SERT (Carneiro and Blakely 
2006) in their membranes. Once activated they release 
5-HT from the dense granules increasing the activation 
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Diem SJ, Ruppert K, Cauley JA, Lian Y, Bromberger JT, Fin-

Conclusions 
Selective serotonin reuptake inhibitors (SSRIs) 

have been developed as new-generation drugs for the 
treatment of depression, as compounds characterized by 
a better tolerability compared to more traditional drugs 
(TCAs and MAOIs). For this reason, in the last years 
they have become amongst the most prescribed drugs in 
the general population. Nowadays, after more than three 
decades of their intensive and long-term prescription, 
there is a growing evidence that, besides the “classical” 
and well described side effects, such as gastrointestinal 
distress, sexual problems, headache, weight gain, just 
to mention the main ones, SSRIs can provoke other that 
can be labeled “emergent”. These include emotional 
blunting, cognitive impairment, bone fractures and 
interference with coagulation process. The literature in 
this field is accumulating and, although some data can 
be considered anecdotal, as based on case study reports 
or small size samples, in the case of emotional blunting, 
supporting evidence suggests that it is a quite common 
phenomenon that may contribute to worsen patients’ 
clinical picture, and impair their quality of life and 
compliance to treatments. On the contrary the findings 
related to cognitive impairment are still controversial, 
as are those related to bone fractures and coagulation.

In any case, it seems that only large, prospective, 
and long-term studies might permit to answer the 
questions whether or not they are really due to SSRIs or 
just innocent casualties.
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