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Abstract
This narrative review critically examines the utilization of Selective Serotonin Reuptake

Inhibitors (SSRIs) in managing coexisting depression and heart failure (HF), integrating

findings from various studies, clinical trials, and observational data. SSRIs, pivotal in treating

mood and anxiety disorders by elevating synaptic serotonin levels, have been observed to

potentially impact cardiovascular health. Specifically, SSRIs like sertraline show promise in

enhancing endothelial function and exerting anti-inflammatory effects, which are beneficial in

conditions like HF with preserved ejection fraction (HFpEF). Furthermore, SSRIs
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demonstrate favorable outcomes in reducing platelet aggregation and modulating the renin-

angiotensin-aldosterone

system (RAAS), suggesting a multifaceted role in HF management. However, their

safety profile, particularly concerning bleeding risks, QTc prolongation, and drug interactions,

necessitates careful consideration. Despite theoretical and molecular evidence supporting

SSRIs' beneficial effects in HF, clinical data remain inconclusive, highlighting the need for

further research. This review aims to provide a comprehensive understanding of SSRIs'

effectiveness, safety, and potential benefits in treating depression and HF, offering insights for

evidence-based decision-making and future research directions.

Keywords: Selective Serotonin Reuptake Inhibitors; Heart Failure; Depression;

Endothelial Dysfunction; Drug Interactions

Introduction
Selective Serotonin Reuptake Inhibitors (SSRIs) represent a prominent class of

pharmacological agents widely utilized in the field of psychiatry for the management of

various mood and anxiety disorders 1. These agents work by selectively inhibiting serotonin

reuptake, a neurotransmitter pivotal in the regulation of mood, emotions, and cognitive

functions. By impeding the serotonin transporter, SSRIs elevate synaptic serotonin levels,

thereby augmenting signaling and potentially alleviating symptoms associated with mood

disorders 2.

As the primary intervention for Major Depressive Disorder (MDD), SSRIs heighten

serotonin levels in the brain, thus reducing persistent sadness and associated symptoms. What

is more, SSRIs play a crucial role in addressing other various disorders, including Generalized

Anxiety Disorder, Obsessive-Compulsive Disorder, Panic Disorder, Social Anxiety Disorder,

Post-Traumatic Stress Disorder, and Premenstrual Dysphoric Disorder 3.

The frequency of depression in individuals with heart failure (HF) occurs on average in

20-40% of cases. Its prevalence is higher in individuals experiencing more prominent

symptoms of HF 4. HF initiates changes in the cardiovascular system, leading to reduced

cardiac output and compromised blood flow 5. This, in turn, affects the brain, which heavily

relies on adequate blood supply. The diminished perfusion can impact neurotransmitter
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function, including serotonin, a pivotal factor in mood regulation. Additionally, the release of

inflammatory markers in HF may contribute to neurophysiological changes associated with

depression 6. The enduring nature of HF places a significant chronic illness burden on

individuals. The ongoing challenges of HF and the potential for exacerbations can lead to

feelings of hopelessness and helplessness, which are key signs of depression. Symptoms

linked to HF, such as fatigue, dyspnea, and reduced exercise tolerance, can profoundly disrupt

daily life. Engaging in previously enjoyed activities becomes challenging, diminishing the

overall quality of life. Moreover, certain medications commonly prescribed for HF may cause

mood-altering side effects 7. For instance, beta-blockers and specific diuretics may contribute

to fatigue and lethargy, symptoms aligning with depression 8.

Many of these patients, who suffer concurrently from both depression and HF, take the

previously mentioned SSRIs. It has been proven that they are effective in treating depression,

but their impact is not neutral on HF.

Aim
This narrative review aims to critically assess and synthesize existing literature to

comprehensively explore the utilization of SSRIs in individuals with coexisting depression

and HF. Through an in-depth analysis of relevant studies, clinical trials, and observational

data, this review aims to provide a nuanced understanding of the effectiveness, safety, and

potential benefits of SSRIs in managing both depressive symptoms and HF. The resulting

synthesis of evidence is anticipated to provide valuable insights for clinicians, researchers,

and healthcare providers, informing evidence-based decision-making and guiding future

research endeavors in the holistic management of depression and HF.

Material and methods
Databases such as Pubmed, Medline, Google Scholar, and Europe PMC were used for

the literature review with the keywords: Selective Serotonin Reuptake Inhibitors;

Antidepressants; Depression; Heart Failure; Endothelial Dysfunction; Major Depressive

Disorder; Inflammation; Oxidative Stress; Nitrosative Stress; Endothelial Function;

Remodeling; Renin–angiotensin–aldosterone System; Cardiovascular Risk
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Forty-six articles considered for inclusion were those published between 2000 and 2023,

ensuring relevance to contemporary understanding and practices. Studies with weak-quality

research, outdated information, or those not directly related to the topic were excluded.

The Impact on Endothelial Function
Endothelial dysfunction, triggered by oxidative stress, plays a notable role in the

progression of HF. Changes in endothelial function and the nitric oxide-cyclic guanosine

monophosphate (NO-cGMP) pathway contribute to the pathophysiology of heart failure with

preserved ejection fraction (HFpEF) and heart failure with reduced ejection fraction (HFrEF)9.

SSRIs, especially sertraline, can enhance endothelial function, as evidenced by changes

in selected biomarkers related to endothelial dysfunction and inflammatory status such as

flow-mediated dilation 10. Alterations in FMD over the short term may result in long-term

enhancement of endothelial function, providing a protective effect against atherosclerosis

(Thijssen et al., 2019) 11.

Furthermore, it was found that sertraline promotes endothelial stabilization 12.

Consequently, sertraline could be particularly advantageous for individuals diagnosed with

HFpEF, where endothelial dysfunction plays pivotal roles in the pathophysiological processes

leading to the progression of HF 13. In another study, it was observed that sertraline shows a

noticeable vasodilatory effect 14.

Additionally, after 16 weeks of sertraline administration, a reduction in the activation of

both the endothelium and blood platelets was noted. This was confirmed by a decrease in the

levels of markers such as PECAM-1 (a marker of blood platelet activation) and VCAM-1 (a

marker of endothelial activation) 12.

The Impact on Inflammation
The role of inflammation in individuals with HF has been scrutinized in numerous

clinical trials exposing that it inevitably leads to myocardial damage [PMID: 22223210].

Inflammatory agents contribute to the worsening and progression of HF. It appears that

antidepressant medications, such as selective serotonin reuptake inhibitors (SSRI) when

administered to patients with HF and depression, result in a reduction of inflammatory

cytokines such as TNF-α and CRP 15.

Interestingly, it was observed that patients treated with Serotonin and norepinephrine

reuptake inhibitors (SNRI) or Tricyclic antidepressants (TCA) presented lower levels of these

cytokines than those treated with SSRI 16.
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Another study shows that the use of sertraline in patients with HFpEF appears promising

due to its anti-inflammatory properties, including the reduction and regulation of pro-

inflammatory cytokine levels 17,18. Several other observations also have been gathered,

indicating a potent anti-inflammatory impact of sertraline 19. This impact manifests through

the reduction of CRP and IL-6 20.

The Impact on Nitrosative/oxidative stress
It was found that in the population of individuals with HFpEF, nitrosative/oxidative

stress is significantly intensified compared to healthy individuals and HFrEF 21. Serotonin has

been linked to the reduction of lipid peroxide generation and improved antioxidant status 22.

There is a significant increase in superoxide dismutase (SOD) activity in patients with major

depression as compared to healthy subjects, and this trend can be reversed by SSRI treatment
23.

The Impact on Remodeling
One of the primary issues in HF is adverse cardiac remodeling, which worsens cardiac

muscle function, leading to clinical manifestations 24. Numerous studies are underway to

develop pharmacological therapy aimed solely at preventing potential adverse remodeling of

the left ventricle in individuals after a myocardial infarction (MI). Data indicates that G

protein-coupled receptor (GPCR) kinase 2 (GRK2), which is up-regulated in individuals with

HF, is pivotal in HF progression by fostering dysfunctional adrenergic signaling and myocyte

death 25. Furthermore, paroxetine inhibits GRK2 and thus improves cardiac function after MI,

preventing or potentially reversing cardiac damage in a mouse model. In comparison to the

ongoing decline in function observed in the control and fluoxetine groups, paroxetine

exhibited substantial improvement in left ventricular function 26. In another study by Fratucci

de Gobbi et al., augmentation of central serotonin neurotransmission by paroxetine had a

beneficial effect on cardiovascular remodeling caused by volume overload. However, the

mechanisms underlying this effect are unknown 27.

These findings reveal the potential of paroxetine to serve as an additional treatment for

HF.

The Impact on Antiplatelet Protection
SSRIs have demonstrated favorable effects on platelet activity, particularly in individuals

with HF concurrently utilizing aspirin 27. Serotonin plays a significant role in the process of
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platelet aggregation, which is crucial in both hemostasis and thrombosis. Through the

inhibition of serotonin reuptake, SSRIs reduce the availability of serotonin for platelet binding,

hence leading to a reduction in platelet aggregation 28. Therefore antiplatelet therapy is

essential in diminishing the risk of MI, which is a leading factor contributing to the

development of HFrEF.

Further study is needed to identify patients at higher risk of bleeding and those who stand

to benefit from antithrombotic effects through the administration of SSRIs 28,29.

The Impact on RAAS
The compensatory activation of neurohormones, including the sympathetic nervous

system (SNS), the renin–angiotensin–aldosterone system (RAAS), and the release of

inflammatory mediators, induces cardiac remodeling and increases arterial stiffness

peripherally 30. These factors contribute to the progression of HF.

Several studies have indicated potential interactions between SSRIs and the RAAS,

suggesting that SSRIs might have modulatory effects on components of the RAAS 31. It has

been documented that citalopram and sertraline elevate the levels of both renin and

aldosterone 32.

Further investigation is required to establish the potential interactions between SSRIs and

the RAAS.

Clinical implications
The severity of depression symptoms has been associated with a higher risk of

mortality 33. Depressive symptoms negatively impact the quality of life (QoL) and

significantly worsen the prognosis for patients with HF 34. Additionally in individuals with

HF, depression has been linked to higher short-term and long-term morbidity, as well as

poorer outcomes in terms of health-related quality of life and healthcare expenditure 35.

The use of SSRI in individuals with depression following acute coronary syndrome

(ACS), a major cause of HF, was linked to a 44% decrease in the relative risk of experiencing

subsequent MI 36. Furthermore, a retrospective analysis involving patients with ACS receiving

SSRI treatment demonstrated a notable decrease in recurrent MI, HF, and asymptomatic

enzyme elevation 4.

Additionally, studies have shown that individuals after MI with treated depression

experienced a 1-year mortality rate comparable to those observed in individuals without
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depression. In contrast, those with untreated depression faced a 70% to 90% elevated risk

compared to individuals without depression or those with treated depression 37.

The impact of SSRI on depressive symptom severity, Health-Related Quality of Life,

and morbidity/mortality was analyzed in a systematic review by Hedrick et al. - while

escitalopram showed no significant impact on quality of life, paroxetine demonstrated notable

improvements. The use of fluoxetine revealed potential benefits in mortality among patients

achieving remission of depressive symptoms 38.

The association between the use of antidepressants and cardiovascular mortality in HF

patients is a subject of ongoing discourse. According to a systematic review and meta-analysis

by He et al., the use of SSRIs, TCAs, and SNRIs, irrespective of the presence of depression, is

associated with a higher risk of all-cause mortality, though not specifically cardiovascular

mortality 39.

A clinical study shows that among individuals with HFrEF and depression, an 18-month

course of escitalopram treatment when compared to a placebo, did not result in a significant

decrease in overall mortality or hospitalization. Additionally, no significant improvement in

depression was noted 40.

On the other hand, a study by Lepola et al. shows that escitalopram is beneficial for

depression. Escitalopram exhibited a statistically significant therapeutic advantage of 2.9

points, indicating its consistent effectiveness as an antidepressant and its excellent tolerability

in primary care patients with MDD 41.

The Safety of SSRI
In terms of safety, SSRIs demonstrate a limited incidence of adverse cardiac side effects.

They induce slight elevations in norepinephrine levels and exhibit minimal binding affinity

for adrenergic receptors, reducing the risk of orthostatic hypotension or tachycardia 42.

As outlined in the review article by Chittaranjan et al, SSRIs decreased heart rate and

systolic blood pressure within particular patient subgroups. Additionally, attenuates the

cardiovascular stress response, boosting the ejection fraction and enhancing various

cardiovascular indicators in heart failure, all without causing adverse effects on

electrocardiographic parameters 43. The clinical evidence suggests that, in general, SSRIs are

safe in patients with ischemic heart disease and may exert a cardioprotective effect. The

clinical data is less clear in patients with HF, and the evidence for the benefits of SSRIs

remains weak.
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Nonetheless, SSRIs can contribute to some notable side effects in patients with heart

failure and other cardiovascular conditions. Firstly, by inhibiting platelet

aggregation/activation and increasing gastric acid secretion, SSRIs can elevate the risk of

bleeding, especially in patients taking antiplatelet or anticoagulant medications 12,44.

Additionally, SSRIs may lead to QTc prolongation, elevating the risk of life-threatening

ventricular arrhythmias 45, which can lead to sudden cardiac death 46. However, this risk is

notably lower in comparison to other antidepressants 45. Ultimately, particular SSRIs may

induce alterations in cardiovascular and antidepressant medication levels by interacting with

other cardiovascular agents (such as warfarin, and antiarrhythmics) potentially resulting in

side effects 35. Among the group of SSRIs escitalopram, citalopram, and sertraline

demonstrated a reduced likelihood of interactions, whereas fluoxetine, fluvoxamine, and

paroxetine were associated with greater risk 35.

Conclusions
SSRIs exhibit significant potential in managing mood disorders and may offer additional

benefits in addressing HF symptoms. While SSRIs show promise in enhancing endothelial

function, reducing inflammation, and mitigating oxidative stress in HF, clinical data remain

inconclusive regarding the positive impact of this treatment.
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