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Abstract
Antidepressants are the most prescribed medications in the United States, and the most frequently
prescribed antidepressants are selective serotonin reuptake inhibitors (SSRIs) followed by serotonin-
norepinephrine reuptake inhibitors (SNRIs), tricyclic antidepressants (TCAs), monoamine oxidase inhibitors
(MAOIs), serotonin antagonist and reuptake inhibitors (SARIs), and norepinephrine-dopamine reuptake
inhibitors (NDRI). On the other hand, 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase
inhibitors, also known as statins, are the most prescribed lipid-lowering medications, and because the
majority of patients with cardiovascular disease (CVD) have depressive symptoms, it is essential to
understand the possible drug-drug interactions these two classes of medications can have, their potential
synergistic mechanisms, and possible risks. In our research, we tried to understand the facts and uncover
any missing links regarding the potential risks and benefits of statins and antidepressant co-prescription in
the current clinical scenario. We reviewed all the relevant information from inception up to October 2022
regarding the antidepressant and statin polypharmacy. The databases we used were PubMed and PubMed
Central, and the 11 keywords were "statins," "SSRI," "SNRI," "selective serotonin reuptake inhibitors,"
"serotonin-norepinephrine reuptake inhibitors," "antidepressants," "HMG-CoA reductase inhibitors,"
"tricyclic antidepressants," "monoamine oxidase inhibitors," "serotonin antagonist and reuptake inhibitors,"
and "norepinephrine-dopamine reuptake inhibitors." We carefully screened each of the relevant articles,
including animal and human studies. In our study, we concluded that co-prescription of statins and
SSRIs/SNRIs was generally safe and should be encouraged due to the potential synergistic nature of their
effects in patients with CVD and major depression, and caution is advised with all other classes of
antidepressants. We would like to encourage the undertaking of large-scale observational studies and
proactive postmarketing surveillance to improve our knowledge regarding this topic considering the
immense clinical importance it holds by directly and indirectly affecting half the population worldwide.
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Introduction And Background
Statins are 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors and the most
commonly used lipid-lowering drug around the world [1]. We know that the most prescribed medications in
the United States are antidepressants, and selective serotonin reuptake inhibitors (SSRIs) tend to be the most
frequently prescribed antidepressants followed by serotonin-norepinephrine reuptake inhibitors (SNRIs) [2].
Statins in combination with SSRIs and SNRIs are usually safe, but due to the scale of the population being
prescribed these medications, it is essential to delve deeper into the currently accepted facts to broaden our
understanding of the interactions between these classes of medications [3].

At any one point in time, it may be estimated that more than 10% of the population of the United States may
be concurrently taking an antidepressant and statin. While most of the patients are prescribed SSRI/SNRI for
depressive symptoms, patients who are on statins may be concurrently taking tricyclic antidepressants
(TCAs) and/or other classes of antidepressants for various other indications such as pain syndromes.
Therefore, it is essential to gain a better understanding of the potential drug-drug interactions with statin
and antidepressant co-prescription.

Our research focuses on the potential synergistic mechanisms between statins and antidepressants such as
SSRIs and SNRIs, potential drug-drug interactions, and adverse effects. The relevant data for our review was
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gathered from the PubMed and PubMed Central databases. We utilized 11 keywords, which are "statins,"
"SNRI," "SSRI," "HMG-CoA reductase inhibitors," "selective serotonin reuptake inhibitors," "serotonin-
norepinephrine reuptake inhibitors," "antidepressants," "tricyclic antidepressants," "monoamine oxidase
inhibitors," "serotonin antagonist and reuptake inhibitors," and "norepinephrine-dopamine reuptake
inhibitors," and the search was performed using Medical Subject Headings (MeSH) strategy. We have
carefully screened and included all the relevant articles we could find since inception till October 10, 2022.
All data is sourced from PubMed and PubMed Central.

Review
A brief note on the association between cardiovascular disease and
major depression
Over the next few decades, heart disease will continue to be the single biggest cause of death on the planet
and the majority of patients with heart disease are known to have comorbid depression, while it is also well-
established that major depression/major depressive disorder (MD/MDD) alone is an immense factor leading
to long-term disability worldwide [4-6]. The risk of psychological disorders is significantly higher in patients
with preexisting cardiovascular disease (CVD) than in healthy individuals, and almost 50% of patients with
CVD are known to have mild-to-moderate depressive symptoms [3-5,7-9].

Furthermore, it is important to remember that metabolic syndrome (MetS) affects almost 25% of the
population worldwide, and 60%-65% of the patients with mental health disorders die from causes linked to
CVD, which are frequently comorbid with MetS [10].

Patients with comorbid CVD with psychological disorders have a three times lower rate of medication
compliance in comparison to patients with healthy social support systems. They also have a higher risk of
new-onset diabetes, malnutrition, tobacco abuse, morbid obesity, alcohol use disorder, sleep abnormalities,
substance abuse, higher incidence of hospitalizations, and increased risk of all-cause mortality [4,9,11,12].
Additionally, significantly higher incidence rates of angina, myocardial infarction (MI), arrhythmias, and
congestive heart failure (CHF) during initial hospital admissions are observed in CVD patients and higher
rates of subsequent readmissions in patients with depression when compared to patients without depression
[4,6]. A key factor in major depression is low-grade inflammation, which explains how medications that
lower inflammation in CVD also ameliorate depressive symptoms [13].

On a national level, we can see that in the United States, almost nine million people are currently affected
by heart failure (HF) with a 50% risk of mortality over the next five to six years, and more than four and half
million of them have comorbid depression [5,9,11]. The American Heart Association also states that the
prevalence of major depression is two to three times higher in patients with acute coronary syndromes (ACS)
than in the general population and the incidence of ACS in patients with depression is three times higher
than in patients without depression [5,6]. Every year, a million Americans are affected by ACS, with around
half a million of them being previously depressed, and patients with ACS in-hospital with major depression
are often reported to be depressed for a month before the cardiac event in 95% of the cases and almost 60%
of them were depressed for longer than six months before the cardiac event [14]. When we look at Europe,
there are currently 16 million people diagnosed with CHF and patients with major depression have a three
times higher risk of developing CHF and twice the risk of mortality due to cardiac arrest compared to
nondepressed patients [12]. Overall, one in five people across the planet will be depressed at some point in
their lifetime [15].

Looking at the economic point of view, in the United States, more than $1 trillion has been spent over the
last two decades on the medical costs related to CHF alone, with a further 30%-40% greater expenditure for
patients with associated mental health disorders [6,12]. It is pertinent to mention that according to the
Johns Hopkins Precursor Study, depression is a major independent risk factor for CVD, and the incidence of
major depression alone by itself increased the incidence risk of CVD by up to 60% [14]. Multiple studies have
proven that depression post-MI was associated with almost three times higher risk of mortality at one-year
follow-up and double the risk of recurrent MI compared to patients without depression, and the highest risk
of adverse outcomes was seen with treatment-resistant post-MI depression [14,15]. Various studies have
also shown that hospital readmission rates are as high as 80% in one-year follow-up postcardiac events in
patients with depression [16]. We need to remember that depressed patients with HF show lower motivation
to follow a healthy lifestyle and have lower rates of completing cardiac rehabilitation [15,17]. Finally, the
mortality from cardiac causes is known to be three times higher than from other causes in patients with
depression post-MI [13].

Statins, SSRIs, and SNRIs: properties and mechanisms
We shall first discuss the basics of statin pharmacotherapy followed by SSRI and SNRI pharmacotherapy.

Statins are HMG-CoA reductase inhibitors and the most commonly prescribed medications in patients with
CVD due to their effectiveness in lowering blood lipid levels [1]. Statins have cardioprotective effects due to
their potent antioxidant, anti-inflammatory, and lipid-lowering properties [3,13,17]. Of note, atorvastatin
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also shows neuroprotective and antidepressant effects [4]. Based on affinity, statins can be divided into
hydrophilic and lipophilic. Lipophilic statins are atorvastatin, simvastatin, fluvastatin, lovastatin, and
pitavastatin, while pravastatin and rosuvastatin are hydrophilic statins [12]. Cholesterol and systemic
inflammation are important components of neuropsychiatric disorder pathophysiology, and statins based
on their mechanism of action inhibit cholesterol biosynthesis, making them effective in the treatment of
dyslipidemia and CVD, which is also synergistic for reducing depressive symptoms by lowering systemic
inflammation [1]. Statins, thus, protect against cardiovascular and cerebrovascular disease by lowering
cholesterol and inflammation simultaneously, through direct and indirect effects on the pathophysiology of
major depression, making them useful add-on medications to antidepressants in patients with CVD [16].

Statins in widely known the be safe in combination with SSRIs and have no or minimal drug-drug
interactions [3]. It is a fact that the single most extensively used class of medications in the United States is
antidepressants and more than 60% of these patients have been taking antidepressants for two years or
longer. It is important to note that women are twice as likely to be taking an antidepressant than men, and
among antidepressants, SSRIs are the most commonly prescribed medication [2].

The effects of SSRIs inhibition on platelet activity, stabilization of the vascular endothelium, and reduction
in the levels of circulating inflammatory markers directly counteract effects such as higher platelet
activation observed in major depression [16,18]. SSRIs are effective in curtailing sympathetic and adrenal
activity hyperactivity as well as reducing stress-hemoconcentration, which are key deleterious mechanisms
in CVD [19]. SSRIs are preferred in antidepressant medications in patients with CVD due to their dual action
on both CVD and MDD [2,18,19]. Sertraline is considered the first-line SSRI when treating major depression
post-MI [20]. SSRIs particularly sertraline reduce cardiac risk factors by reducing platelet aggregation and
having positive effects on vascular endothelium in therapeutic doses along with aspirin [19]. Clinical trials
have shown that SSRIs such as sertraline in combination with omega-3 supplements decreased CVD risk
factors significantly [21]. SSRIs are known to reduce stress and inflammation [19]. Various studies have
proven that SSRIs are efficacious in counteracting atherosclerosis, coronary artery disease (CAD), and
depression [19].

SNRIs have dual serotonergic and noradrenergic activity [22]. SNRIs are the second line due to their effects
on BP; SNRIs are usually well tolerated and have very few anticholinergic side effects, negligible effects on
cardiac conduction and cytochrome CYP450 System in usual doses making them generally safe in patients
with hepatic dysfunction [4,9,15]. The most common cardiovascular side effects of SNRIs are an increase in
HR and BP [22]. There may be an increased risk of MetS due to certain SNRIs such as venlafaxine according
to some reports [10]. Due to the risks of tachycardia and a rise in BP venlafaxine should be avoided in
patients with HTN [23].

We should recall that the level of pro-inflammatory cytokines is predictive for the development of major
depression in patients post-ACS and statins have significant attenuating effects on the inflammatory
cytokines decreasing the risk of incidence for major depression [24]. Statins are known to induce
tissue plasminogen activator (tPA) and inhibit plasminogen activator inhibitor 1, which is an important
inhibitor of tPA [17]. This mechanism is linked to the antidepressant effect exhibited by statins [17]. Statins
also have potential therapeutic implications in patients with abnormalities associated with the tPA-
plasminogen pathway [17]. Multiple other anti-inflammatory drugs are known to be useful in patients with
MDD, but statins are particularly useful because a majority of patients with MDD have comorbid CVD [25].
Statin therapy has been shown to reduce the incidence of depression by 32% compared to patients not
prescribed statins [11]. Statins therapy is known to have positive effects on anxiety, sleep disorders,
anhedonia and psychomotor retardation [8]. It is important to note that statins as add-on therapy to SSRIs
have anti-depressant effects in patients with depression, but not in patients without depression [3].

Clinical trials based on patients with moderate-to-severe depression while being treated with citalopram or
fluoxetine with adjuvant statin therapy showed that atorvastatin, lovastatin, and simvastatin showed
improvement in depressive symptoms [6]. At a one-year follow-up after a 24-week double-blind, placebo-
controlled trial of escitalopram, it was indicated that statins, especially lipophilic statins, are useful in the
treatment of major depression post-ACS [15]. In a study based on multiple statins and their impact on major
depression in post-CABG patients, it was inferred that simvastatin had superior antidepressant effects
compared to other statins [26]. Studies have shown that concomitant use of statins and antidepressants
greatly reduced the number of adverse cardiovascular events and reduced depressive symptoms in patients
with severe depression [27].

The overall risk of depression was decreased by 80% in patients post-MI with statin therapy [28]. The
prescriptions of antidepressants along with statins should be seriously considered to reduce the overall
long-term healthcare costs, due to the synergistic nature of these medications because of depression and
CVD [29]. Simvastatin is particularly useful in patients as an add-on therapy in treatment-resistant major
depression [30]. Statins are also particularly useful in patients with obesity and comorbid major
depression due to their effects on both depression and cholesterol levels [31]. Multiple studies have also
shown that SSRIs are useful in reducing the incidence and progression of atherosclerosis when they are
prescribed with statins [32].
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Besides statins, various drugs such as aspirin, metformin, angiotensin-converting enzyme inhibitors, and
angiotensin II receptor inhibitors have also exhibited antidepressant effects [33], whereas calcium channel
blockers (CCBs), diuretics, and nitrates are associated with an increased risk of depression [34].

TCAs and statins
TCAs were available on the market since the late 1950s for the treatment of MDD [35]. TCAs structurally
consist of a three-ringed structure, with an attachment of secondary or tertiary amine [35]. The secondary
amines are nortriptyline, desipramine, and protriptyline, whereas the tertiary amines are amitriptyline,
imipramine, clomipramine, doxepin, and trimipramine [35].

TCAs act through five different neurotransmitter pathways. The primary mechanism for their antidepressant
actions is by blocking the reuptake of serotonin and norepinephrine. Similar to SSRIs and SNRIs, they act as
competitive antagonists on the postsynaptic alpha cholinergic receptors, muscarinic receptors, and
histaminergic receptors [35].

The TCAs that are approved for the treatment of MDD include amitriptyline, nortriptyline, protriptyline,
amoxapine, doxepin, desipramine, imipramine, and trimipramine [35]. TCAs are used off-label for migraine
prophylaxis, insomnia, anxiety, chronic pain, obsessive-compulsive disorder (OCD), and neuropathic pain
conditions such as diabetic neuropathy and postherpetic neuralgia [35].

TCAs can cause significant adverse effects of their anticholinergic properties [35]. TCAs and their effects on
the induction of the cytochrome P-450 (CYP450) system have little effect on the metabolism of statins [36].
Some studies have shown that TCAs have fewer interactions with CYP450 enzymes than SSRIs and SNRIs,
but further research is needed regarding the topic [37].

The majority of antidepressant drugs are eliminated via kidneys after metabolism in the liver; hence, liver
disease may lead to dangerous levels of antidepressants building up in the body [38]. Due to the lack of
overlapping metabolic pathways, drug-drug interactions between TCAs and statins seem unlikely [38]. But
statin metabolism could be susceptible to organic anion transporting polypeptides (OATP) inhibition by
imipramine, nortriptyline, and amitriptyline, leading to an increase in drug concentration and vice versa
[38].

The most important side effects of statins are an asymptomatic increase in liver transaminases and
myopathy [38]. Elevations of liver enzymes are mostly transient and dose-related, usually reverting to
normal values within days to weeks of continuing treatment [38]. TCAs can cause significant adverse effects
of their anticholinergic properties [35]. The common adverse effects of TCAs based on effects on various
neurotransmitter pathways are as follows: common cholinergic side effects include blurred vision,
constipation, xerostomia, confusion, urinary retention, and tachycardia [35]. Side effects due to adrenergic
blockade are orthostatic hypotension and dizziness, while histaminergic blockade may cause sedation,
increased appetite, weight gain, and confusion [35].

TCAs are notoriously known for their cardiovascular adverse effects, importantly arrhythmias, due to QTc
prolongation, ventricular fibrillation, and sudden cardiac death (SCD) [35]. A periodical electrocardiogram
(EKG) is advisable to monitor patients on TCAs for arrhythmias due to the risk of SCD [35]. TCAs are also
associated with an increased risk for seizures [35].

Acute hepatitis is rare but can be induced by various TCAS, but cross-hepatotoxicity is not commonly seen
between agents [39]. TCAs are associated with a mild elevation in liver enzymes, a fact that should be
observed when co-prescribing with statins [35]. TCAs are commonly avoided in patients with CAD due to
their side effects, and this should be kept in mind as they may be counterproductive to statins in many
patients [35]. Clomipramine has the highest rate of drug-induced liver injury among TCAs and should be
avoided in patients with liver disease [35]. The fact that TCAs are commonly prescribed for off-label use
makes it highly likely for a patient on statin pharmacotherapy to be concurrently placed on TCAs [35].

Serotonin antagonists and reuptake inhibitors and statins
The serotonin antagonist and reuptake inhibitors (SARIs) approved for clinical use are etoperidone,
lorpiprazole, mepiprazole, nefazodone, trazodone, vilazodone, vortioxetine, niaprazine, and medifoxamine
[38]. Nefazodone should not be used as the first-line antidepressant in patients treated with statins [38]. The
utilization of the other SARIs may vary based on different clinical situations [38]. Nefazodone co-
administration with simvastatin in healthy patients resulted in a nearly 20-fold increase in simvastatin and
simvastatin acid levels [38].

There is limited availability of information regarding the interactions between SARIs and statins, even
though the general mechanisms of action are nonoverlapping as in the case of most of the SARIs and statins.
Further research should be conducted to gauge the risks and benefits as the prevalence of co-prescription of
these two classes of medication is increasing significantly day by day.
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Norepinephrine-dopamine reuptake inhibitors and statins
Bupropion is the only norepinephrine-dopamine reuptake inhibitor (NDRI) currently used in the treatment
of depression, and it is a moderate inhibitor of CYP2D6 and must also be used with caution with statins [38].

Considering drugs related to P-glycoprotein (gp) transporter interactions could potentially occur with
statin substrates of P-gp with antidepressants substrates or inhibitors of the transporter, resulting in an
increase in drug concentrations, which needs to be studied in depth in the future [38].

Monoamine oxidase inhibitors and statins
Monoamine oxidase inhibitors (MAOIs), including nonselective MAOIs such as phenelzine, isocarboxazid,
and tranylcypromine; selective type B MAO inhibitors such as selegiline; and reversible type A MAO
inhibitors such as moclobemide are not prescribed as often as the other antidepressants due to apprehension
regarding side effects and MAOI diet [40].

The common side effects include orthostatic hypotension, nausea, dizziness, drowsiness, and insomnia [40].
Other side effects include edema, weight gain, muscle pains, myoclonus, sexual dysfunction, and
paresthesias [40]. Hepatotoxicity is a rare but important side effect of MAOIs [40].

Even in light of the lower frequency of their prescriptions, MAOIs are still utilized in the treatment of
patients with atypical or treatment-resistant depression [40].

Therefore, we must be cautious of the potential risk of adverse effects due to co-prescription, especially
musculoskeletal and hepatotoxic adverse effects.

Possible risks and benefits of concomitant treatment with statins and
antidepressants
We know that one-third of the patients with CAD are prescribed either SSRIs or SNRIs as antidepressant
medications [41]. The response rates to antidepressants in the general population ranges currently around
50%-60%, which clearly shows a need for adjuvant therapies to current pharmacotherapy [13]. The
prevalence of statin and antidepressant co-prescription is shown in Figure 1.

FIGURE 1: Co-prescription of statins and antidepressants.
A minimum of 10% of patients are commonly prescribed both medications in the United States. It may be as high
as 30%-40% in the near future.

Figure credits: Sai Dheeraj Gutlapalli

The occurrence of drug-drug interactions between statins and antidepressants is rare, as statins are highly
selective inhibitors of HMG-CoA reductase and have no significant effects on other enzymes or direct effects
on serotonin and noradrenaline receptors [42].
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But it is clinically known that the antidepressant effects of statins are indirectly linked to serotonergic
system modulation, which is why they act synergistically with SSRIs and SNRIs [43]. It is postulated that
plasma cholesterol levels may be linked to serotonergic neurotransmission and, hence, indirectly influence
antidepressant efficacy [1].

SSRIs are known to substantially improve the patient's mood post-MI and also have a relatively benign
cardiac side effect profile without any significant adverse effects on heart rate (HR), blood pressure (BP), or
left ventricular ejection fraction (LVEF) [16]. The most common side effects of SSRIs include xerostomia,
nausea, vomiting, drowsiness, insomnia, headache, sexual dysfunction, and agitation [44]. Serious
extrapyramidal symptoms such as dyskinesia, parkinsonism, akathisia, and dystonia may occur within the
first 30 days of treatment [44]. There are certain important negative side effects of SSRIs that we need to
remember in patients with CVD such as an increase in body weight, fasting blood glucose levels, total
cholesterol, low-density lipoprotein (LDL), and triglyceride levels, but all these issues are also associated
with food consumption, which may be ameliorated with a reduction in depressive symptoms, but these
should be monitored in a case-by-case basis [2]. The important cardiovascular adverse effects of SSRIs,
although extremely rare, include bradycardia, corrected QT interval (QTc) prolongation, orthostatic
hypotension, and syncope [19]. Other rare adverse effects of SSRIs include rashes, pruritus, photosensitivity,
spontaneous bruising, alopecia, and urticaria [44]. SSRIs are well tolerated in greater than 85% of patients
and were observed to have significantly lower rates of cardiac events such as MI, recurrent angina, and CHF
[16]. Patients with HF are known to have decreased heart rate variability (HRV), increased platelet activity,
and systemic inflammation, which may be ameliorated by SSRIs [16]. Multiple clinical trials showed that
SSRIs reduced morbidity and mortality in patients by almost 40% post-MI [2,19,45]. SSRIs such as sertraline
are protective against weight gain and prediabetic changes in carbohydrate metabolism [2]. SSRIs are also
known to reduce the risk of MI in patients affected by depression through their effects on increasing
serotonin transporter affinity [46]. Among SSRIs, sertraline is known to be free of major cardiotoxic effects
[19]. All SSRIs are known to inhibit CYP2D6 but do not have a significant influence on CYP3A4 [44]. Studies
indicate that SSRIs did not negatively affect HR, HRV, BP, and LVEF in patients with MDD during
hospitalization after acute cardiac events [13].

Numerous studies based on various antidepressants such as mirtazapine, reboxetine, citalopram,
escitalopram, venlafaxine, nefazodone, paroxetine, fluoxetine, and fluvoxamine focused on the drug-drug
interaction and plasma level of statins based on the effects on cytochrome system, corroborating the general
safety profile of statins as add-on therapy to antidepressants [42]. Elderly patients are commonly co-
prescribed antidepressants such as SSRIs and SNRIs for psychological conditions along with statins for CVD,
and studies analyzing the risk of potential drug-drug interactions between SSRIs, SNRIs, and statins based
on cytochrome P450 system have shown that all the statins are safe with citalopram, escitalopram, and
paroxetine, while all SSRIs are safe with pravastatin, pitavastatin, and rosuvastatin [47].

Some incidents of rhabdomyolysis with pravastatin treatment in patients with MDD have been rarely
reported [48]. Co-prescription of pravastatin and paroxetine may lead to a rise in mean serum glucose levels
and an increase in the anticoagulation parameters such as prothrombin time, partial thromboplastin time,
and international normalized ratio; these findings may be of concern in patients with increased risk of
diabetes, renal disorders, and coagulation abnormalities [49]. In elderly patients, the long-term
polypharmacy with antidepressants and statins may lead to an oxidation-reduction factor imbalance and
high generation of reactive oxygen species, inducing rapid cellular aging [50]. It is important to note that
statin use has not been linked to an increased risk of seizures, anxiety disorders, personality disorders, or
suicidality [51]. The is an extremely low risk for myopathy and rhabdomyolysis with a combination of
fluvoxamine with lovastatin, simvastatin, or atorvastatin [47]. Also, rare occurrences of rhabdomyolysis and
transaminitis were reported in association with the concomitant use of nefazodone and simvastatin [52].

Conclusions
Our research shows that statins and antidepressants such as SSRIs and SNRIs are generally safe in
combination and can be quite useful for patients with comorbid conditions such as CVD, MDD, and MetS due
to the various synergistic mechanisms of action. Lower rates of depression and higher remission rates are
seen in clinical practice when patients with depressive symptoms post-cardiac events are on statins and
antidepressants compared to patients prescribed monotherapy of either class of medications. Out of all the
SSRIs, sertraline seems to be the safest drug of choice due to its minimal effect on cardiovascular conduction
and safety profile in overdose. In general, there are very few drug-drug interactions between the two classes
of medications, and regular monitoring for side effects or adverse drug reactions in patients with co-
prescription of statins and antidepressants such as SSRIs and SNRIs is not necessary except in potential
high-risk individuals at the discretion of the physician. TCAs, MAOIs, SARIs, and drugs such as Bupropion
are also generally safe when taken along with statins even though there are rare incidences of
musculoskeletal and hepatic adverse effects. In general, statins seem to be quite safe and effective when co-
prescribed with all the major classes of antidepressants. We encourage further studies such as large-scale
observational studies and proactive postmarketing surveillance regarding this topic as it is of immense
clinical importance by directly or indirectly affecting the lives of half of the population worldwide.

Additional Information

2022 Gutlapalli et al. Cureus 14(12): e32331. DOI 10.7759/cureus.32331 6 of 8



Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Walker AJ, Kim Y, Borissiouk I, et al.: Statins: neurobiological underpinnings and mechanisms in mood

disorders. Neurosci Biobehav Rev. 2021, 128:693-708. 10.1016/j.neubiorev.2021.07.012
2. Shively CA, Silverstein-Metzler M, Justice J, Willard SL: The impact of treatment with selective serotonin

reuptake inhibitors on primate cardiovascular disease, behavior, and neuroanatomy. Neurosci Biobehav Rev.
2017, 74:433-43. 10.1016/j.neubiorev.2016.08.037

3. Kahl KG, Stapel B, Correll CU: Psychological and psychopharmacological interventions in psychocardiology.
Front Psychiatry. 2022, 13:831359. 10.3389/fpsyt.2022.831359

4. Khawaja IS, Westermeyer JJ, Gajwani P, Feinstein RE: Depression and coronary artery disease: the
association, mechanisms, and therapeutic implications. Psychiatry (Edgmont). 2009, 6:38-51.

5. Yekehtaz H, Farokhnia M, Akhondzadeh S: Cardiovascular considerations in anti-depressant therapy: an
evidence-based review. J Tehran Heart Cent. 2013, 8:169-76.

6. Pinter A, Szatmari S Jr, Horvath T, Penzlin AI, Barlinn K, Siepmann M, Siepmann T: Cardiac dysautonomia
in depression - heart rate variability biofeedback as a potential add-on therapy. Neuropsychiatr Dis Treat.
2019, 15:1287-310. 10.2147/NDT.S200360

7. Carney RM, Freedland KE, Sheline YI, Weiss ES: Depression and coronary heart disease: a review for
cardiologists. Clin Cardiol. 1997, 20:196-200. 10.1002/clc.4960200304

8. Shah SU, Iqbal Z, White A, White S: Heart and mind: (2) psychotropic and cardiovascular therapeutics .
Postgrad Med J. 2005, 81:33-40. 10.1136/pgmj.2003.015230

9. Ladwig KH, Lederbogen F, Albus C, et al.: Position paper on the importance of psychosocial factors in
cardiology: update 2013. Ger Med Sci. 2014, 12:Doc09. 10.3205/000194

10. Sasváriová M, Micháliková D, Kaprinay BT, et al.: The effect of venlafaxine on blood pressure and ECG in
rats fed with high-fat-fructose diet. Interdiscip Toxicol. 2019, 12:192-9. 10.2478/intox-2019-0024

11. Celano CM, Villegas AC, Albanese AM, Gaggin HK, Huffman JC: Depression and anxiety in heart failure: a
review. Harv Rev Psychiatry. 2018, 26:175-84. 10.1097/HRP.0000000000000162

12. Rustad JK, Stern TA, Hebert KA, Musselman DL: Diagnosis and treatment of depression in patients with
congestive heart failure: a review of the literature. Prim Care Companion CNS Disord. 2013,
15:10.4088/PCC.13r01511

13. Wang JT, Hoffman B, Blumenthal JA: Management of depression in patients with coronary heart disease:
association, mechanisms, and treatment implications for depressed cardiac patients. Expert Opin
Pharmacother. 2011, 12:85-98. 10.1517/14656566.2010.513701

14. Huffman JC, Celano CM, Januzzi JL: The relationship between depression, anxiety, and cardiovascular
outcomes in patients with acute coronary syndromes. Neuropsychiatr Dis Treat. 2010, 6:123-36.
10.2147/ndt.s6880

15. Dodd S, Malhi GS, Tiller J, et al.: A consensus statement for safety monitoring guidelines of treatments for
major depressive disorder. Aust N Z J Psychiatry. 2011, 45:712-25. 10.3109/00048674.2011.595686

16. Jiang W, O'Connor C, Silva SG, et al.: Safety and efficacy of sertraline for depression in patients with CHF
(SADHART-CHF): a randomized, double-blind, placebo-controlled trial of sertraline for major depression
with congestive heart failure. Am Heart J. 2008, 156:437-44. 10.1016/j.ahj.2008.05.003

17. Schulz P, Macher JP: The clinical pharmacology of depressive states . Dialogues Clin Neurosci. 2002, 4:47-56.
10.31887/DCNS.2002.4.1/pschulz

18. O'Connor CM, Jiang W, Kuchibhatla M, et al.: Safety and efficacy of sertraline for depression in patients
with heart failure: results of the SADHART-CHF (Sertraline Against Depression and Heart Disease in
Chronic Heart Failure) trial. J Am Coll Cardiol. 2010, 56:692-9. 10.1016/j.jacc.2010.03.068

19. Wozniak G, Toska A, Saridi M, Mouzas O: Serotonin reuptake inhibitor antidepressants (SSRIs) against
atherosclerosis. Med Sci Monit. 2011, 17:RA205-14. 10.12659/msm.881924

20. Cipriani A, La Ferla T, Furukawa TA, et al.: Sertraline versus other antidepressive agents for depression.
Cochrane Database Syst Rev. 2010, CD006117. 10.1002/14651858.CD006117.pub4

21. Carney RM, Freedland KE, Rubin EH, Rich MW, Steinmeyer BC, Harris WS: A randomized placebo-controlled
trial of omega-3 and sertraline in depressed patients with or at risk for coronary heart disease. J Clin
Psychiatry. 2019, 80:19m12742. 10.4088/JCP.19m12742

22. Behlke LM, Lenze EJ, Pham V, et al.: The effect of venlafaxine on electrocardiogram intervals during
treatment for depression in older adults. J Clin Psychopharmacol. 2020, 40:553-9.
10.1097/JCP.0000000000001287

23. Waring WS: Clinical use of antidepressant therapy and associated cardiovascular risk . Drug Healthc Patient
Saf. 2012, 4:93-101. 10.2147/DHPS.S28804

24. May HT, Bair TL, Reiss-Brennan B, et al.: The association of antidepressant and statin use with death and
incident cardiovascular disease varies by depression severity. Psychol Health Med. 2017, 22:919-931.
10.1080/13548506

25. Li Y, Guo Y, Zhou M, Ma M, Fang J, He L: Paradoxical effect of statin medication on depressive disorder in
first-ever ischemic stroke patients: possible antidepressant-like effect prestroke and the opposite in
continuous medication poststroke. Int Clin Psychopharmacol. 2021, 36:147-53.
10.1097/YIC.0000000000000352

26. Menze ET, Ezzat H, Shawky S, et al.: Simvastatin mitigates depressive-like behavior in ovariectomized rats:

2022 Gutlapalli et al. Cureus 14(12): e32331. DOI 10.7759/cureus.32331 7 of 8

https://dx.doi.org/10.1016/j.neubiorev.2021.07.012
https://dx.doi.org/10.1016/j.neubiorev.2021.07.012
https://dx.doi.org/10.1016/j.neubiorev.2016.08.037
https://dx.doi.org/10.1016/j.neubiorev.2016.08.037
https://dx.doi.org/10.3389/fpsyt.2022.831359
https://dx.doi.org/10.3389/fpsyt.2022.831359
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2719442/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4434967/
https://dx.doi.org/10.2147/NDT.S200360
https://dx.doi.org/10.2147/NDT.S200360
https://dx.doi.org/10.1002/clc.4960200304
https://dx.doi.org/10.1002/clc.4960200304
https://dx.doi.org/10.1136/pgmj.2003.015230
https://dx.doi.org/10.1136/pgmj.2003.015230
https://dx.doi.org/10.3205/000194
https://dx.doi.org/10.3205/000194
https://dx.doi.org/10.2478/intox-2019-0024
https://dx.doi.org/10.2478/intox-2019-0024
https://dx.doi.org/10.1097/HRP.0000000000000162
https://dx.doi.org/10.1097/HRP.0000000000000162
https://dx.doi.org/10.4088/PCC.13r01511
https://dx.doi.org/10.4088/PCC.13r01511
https://dx.doi.org/10.1517/14656566.2010.513701
https://dx.doi.org/10.1517/14656566.2010.513701
https://dx.doi.org/10.2147/ndt.s6880
https://dx.doi.org/10.2147/ndt.s6880
https://dx.doi.org/10.3109/00048674.2011.595686
https://dx.doi.org/10.3109/00048674.2011.595686
https://dx.doi.org/10.1016/j.ahj.2008.05.003
https://dx.doi.org/10.1016/j.ahj.2008.05.003
https://dx.doi.org/10.31887/DCNS.2002.4.1/pschulz
https://dx.doi.org/10.31887/DCNS.2002.4.1/pschulz
https://dx.doi.org/10.1016/j.jacc.2010.03.068
https://dx.doi.org/10.1016/j.jacc.2010.03.068
https://dx.doi.org/10.12659/msm.881924
https://dx.doi.org/10.12659/msm.881924
https://dx.doi.org/10.1002/14651858.CD006117.pub4
https://dx.doi.org/10.1002/14651858.CD006117.pub4
https://dx.doi.org/10.4088/JCP.19m12742
https://dx.doi.org/10.4088/JCP.19m12742
https://dx.doi.org/10.1097/JCP.0000000000001287
https://dx.doi.org/10.1097/JCP.0000000000001287
https://dx.doi.org/10.2147/DHPS.S28804
https://dx.doi.org/10.2147/DHPS.S28804
https://dx.doi.org/10.1080/13548506
https://dx.doi.org/10.1080/13548506
https://dx.doi.org/10.1097/YIC.0000000000000352
https://dx.doi.org/10.1097/YIC.0000000000000352
https://dx.doi.org/10.1016/j.intimp.2021.107582


Possible role of NLRP3 inflammasome and estrogen receptors' modulation. Int Immunopharmacol. 2021,
95:107582. 10.1016/j.intimp.2021.107582

27. Renshaw PF, Parsegian A, Yang CK, et al.: Lovastatin potentiates the antidepressant efficacy of fluoxetine in
rats. Pharmacol Biochem Behav. 2009, 92:88-92. 10.1016/j.pbb.2008.10.017

28. Ludka FK, Constantino LC, Kuminek G, et al.: Atorvastatin evokes a serotonergic system-dependent
antidepressant-like effect in mice. Pharmacol Biochem Behav. 2014, 122:253-60. 10.1016/j.pbb.2014.04.005

29. Bai S, Guo W, Feng Y, et al.: Efficacy and safety of anti-inflammatory agents for the treatment of major
depressive disorder: a systematic review and meta-analysis of randomised controlled trials. J Neurol
Neurosurg Psychiatry. 2020, 91:21-32. 10.1136/jnnp-2019-320912

30. Otte C, Chae WR, Nowacki J, et al.: Simvastatin add-on to escitalopram in patients with comorbid obesity
and major depression (SIMCODE): study protocol of a multicentre, randomised, double-blind, placebo-
controlled trial. BMJ Open. 2020, 10:e040119. 10.1136/bmjopen-2020-040119

31. Park KH, Tickle L, Cutler H: A systematic review and meta-analysis on impact of suboptimal use of
antidepressants, bisphosphonates, and statins on healthcare resource utilisation and healthcare cost. PLoS
One. 2022, 17:e0269836. 10.1371/journal.pone.0269836

32. Ghanizadeh A, Hedayati A: Augmentation of fluoxetine with lovastatin for treating major depressive
disorder, a randomized double-blind placebo controlled-clinical trial. Depress Anxiety. 2013, 30:1084-8.
10.1002/da.22195

33. Unis A, Abdelbary A, Hamza M: Comparison of the effects of escitalopram and atorvastatin on diet-induced
atherosclerosis in rats. Can J Physiol Pharmacol. 2014, 92:226-33. 10.1139/cjpp-2013-0168

34. Tao SH, Ren XQ, Zhang LJ, Liu MY: Association between common cardiovascular drugs and depression . Chin
Med J (Engl). 2021, 134:2656-65. 10.1097/CM9.0000000000001875

35. Kim SW, Bae KY, Kim JM, et al.: The use of statins for the treatment of depression in patients with acute
coronary syndrome. Transl Psychiatry. 2015, 5:e620. 10.1038/tp.2015.116

36. Moraczewski J, Aedma KK: Tricyclic Antidepressants. Dulebohn S (ed): StatPearls, Treasure Island, FL; 2022.
37. Cresteil T, Célier C, Kremers P, Flinois JP, Beaune P, Leroux JP: Induction of drug-metabolizing enzymes by

tricyclic antidepressants in human liver: characterization and partial resolution of cytochromes P-450. Br J
Clin Pharmacol. 1983, 16:651-7. 10.1111/j.1365-2125.1983.tb02236.x

38. Gillman PK: Tricyclic antidepressant pharmacology and therapeutic drug interactions updated . Br J
Pharmacol. 2007, 151:737-48. 10.1038/sj.bjp.0707253

39. Palleria C, Roberti R, Iannone LF, et al.: Clinically relevant drug interactions between statins and
antidepressants. J Clin Pharm Ther. 2020, 45:227-39. 10.1111/jcpt.13058

40. Larrey D, Rueff B, Pessayre D, Danan G, Algard M, Geneve J, Benhamou JP: Cross hepatotoxicity between
tricyclic antidepressants. Gut. 1986, 27:726-7. 10.1136/gut.27.6.726

41. Fiedorowicz JG, Swartz KL: The role of monoamine oxidase inhibitors in current psychiatric practice . J
Psychiatr Pract. 2004, 10:239-48. 10.1097/00131746-200407000-00005

42. Grace SL, Medina-Inojosa JR, Thomas RJ, Krause H, Vickers-Douglas KS, Palmer BA, Lopez-Jimenez F:
Antidepressant use by class: association with major adverse cardiac events in patients with coronary artery
disease. Psychother Psychosom. 2018, 87:85-94. 10.1159/000486794

43. Köhler-Forsberg O, Gasse C, Berk M, Østergaard SD: Do statins have antidepressant effects? . CNS Drugs.
2017, 31:335-43. 10.1007/s40263-017-0422-3

44. Singh D, Lippmann S: Can statins diminish depression?. Prim Care Companion CNS Disord. 2018,
20:17br02169. 10.4088/PCC.17br02169

45. Edinoff AN, Akuly HA, Hanna TA, et al.: Selective serotonin reuptake inhibitors and adverse effects: a
narrative review. Neurol Int. 2021, 13:387-401. 10.3390/neurolint13030038

46. Regan KL: Depression treatment with selective serotonin reuptake inhibitors for the postacute coronary
syndrome population: a literature review. J Cardiovasc Nurs. 2008, 23:489-96.
10.1097/01.JCN.0000338929.89210.af

47. Trajanovska AS, Kostov J, Perevska Z: Depression in survivors of acute myocardial infarction . Mater
Sociomed. 2019, 31:110-4. 10.5455/msm.2019.31.110-114

48. Köhler O, Gasse C, Petersen L, Ingstrup KG, Nierenberg AA, Mors O, Østergaard SD: The effect of
concomitant treatment with SSRIs and statins: a population-based study. Am J Psychiatry. 2016, 173:807-
15. 10.1176/appi.ajp.2016.15040463

49. Bojanić I, Bjerkeset O, Williams LJ, Berk M, Sund ER, Sletvold H: Associations of cardiovascular agents and
metformin with depression symptoms: a cross-sectional analysis from the HUNT study, Norway.. Drugs Real
World Outcomes. 2022, 9:503-16. 10.1007/s40801-022-00321-7

50. Husain MI, Chaudhry IB, Khoso AB, et al.: Adjunctive simvastatin for treatment-resistant depression: study
protocol of a 12-week randomised controlled trial. BJPsych Open. 2019, 5:e13. 10.1192/bjo.2018.84

51. Abbasi SH, Mohammadinejad P, Shahmansouri N, et al.: Simvastatin versus atorvastatin for improving mild
to moderate depression in post-coronary artery bypass graft patients: a double-blind, placebo-controlled,
randomized trial. J Affect Disord. 2015, 183:149-55. 10.1016/j.jad.2015.04.049

52. Köhler-Forsberg O, Gasse C, Petersen L, Nierenberg AA, Mors O, Østergaard SD: Statin treatment and the
risk of depression. J Affect Disord. 2019, 246:706-15. 10.1016/j.jad.2018.12.110

2022 Gutlapalli et al. Cureus 14(12): e32331. DOI 10.7759/cureus.32331 8 of 8

https://dx.doi.org/10.1016/j.intimp.2021.107582
https://dx.doi.org/10.1016/j.pbb.2008.10.017
https://dx.doi.org/10.1016/j.pbb.2008.10.017
https://dx.doi.org/10.1016/j.pbb.2014.04.005
https://dx.doi.org/10.1016/j.pbb.2014.04.005
https://dx.doi.org/10.1136/jnnp-2019-320912
https://dx.doi.org/10.1136/jnnp-2019-320912
https://dx.doi.org/10.1136/bmjopen-2020-040119
https://dx.doi.org/10.1136/bmjopen-2020-040119
https://dx.doi.org/10.1371/journal.pone.0269836
https://dx.doi.org/10.1371/journal.pone.0269836
https://dx.doi.org/10.1002/da.22195
https://dx.doi.org/10.1002/da.22195
https://dx.doi.org/10.1139/cjpp-2013-0168
https://dx.doi.org/10.1139/cjpp-2013-0168
https://dx.doi.org/10.1097/CM9.0000000000001875
https://dx.doi.org/10.1097/CM9.0000000000001875
https://dx.doi.org/10.1038/tp.2015.116
https://dx.doi.org/10.1038/tp.2015.116
https://www.ncbi.nlm.nih.gov/books/NBK557791/
https://dx.doi.org/10.1111/j.1365-2125.1983.tb02236.x
https://dx.doi.org/10.1111/j.1365-2125.1983.tb02236.x
https://dx.doi.org/10.1038/sj.bjp.0707253
https://dx.doi.org/10.1038/sj.bjp.0707253
https://dx.doi.org/10.1111/jcpt.13058
https://dx.doi.org/10.1111/jcpt.13058
https://dx.doi.org/10.1136/gut.27.6.726
https://dx.doi.org/10.1136/gut.27.6.726
https://dx.doi.org/10.1097/00131746-200407000-00005
https://dx.doi.org/10.1097/00131746-200407000-00005
https://dx.doi.org/10.1159/000486794
https://dx.doi.org/10.1159/000486794
https://dx.doi.org/10.1007/s40263-017-0422-3
https://dx.doi.org/10.1007/s40263-017-0422-3
https://dx.doi.org/10.4088/PCC.17br02169
https://dx.doi.org/10.4088/PCC.17br02169
https://dx.doi.org/10.3390/neurolint13030038
https://dx.doi.org/10.3390/neurolint13030038
https://dx.doi.org/10.1097/01.JCN.0000338929.89210.af
https://dx.doi.org/10.1097/01.JCN.0000338929.89210.af
https://dx.doi.org/10.5455/msm.2019.31.110-114
https://dx.doi.org/10.5455/msm.2019.31.110-114
https://dx.doi.org/10.1176/appi.ajp.2016.15040463
https://dx.doi.org/10.1176/appi.ajp.2016.15040463
https://dx.doi.org/10.1007/s40801-022-00321-7
https://dx.doi.org/10.1007/s40801-022-00321-7
https://dx.doi.org/10.1192/bjo.2018.84
https://dx.doi.org/10.1192/bjo.2018.84
https://dx.doi.org/10.1016/j.jad.2015.04.049
https://dx.doi.org/10.1016/j.jad.2015.04.049
https://dx.doi.org/10.1016/j.jad.2018.12.110
https://dx.doi.org/10.1016/j.jad.2018.12.110

	Statins and Antidepressants: A Comprehensive Review and Clinical Outlook of the Risks and Benefits of Co-prescription (2022)
	Abstract
	Introduction And Background
	Review
	A brief note on the association between cardiovascular disease and major depression
	Statins, SSRIs, and SNRIs: properties and mechanisms
	TCAs and statins
	Serotonin antagonists and reuptake inhibitors and statins
	Norepinephrine-dopamine reuptake inhibitors and statins
	Monoamine oxidase inhibitors and statins
	Possible risks and benefits of concomitant treatment with statins and antidepressants
	FIGURE 1: Co-prescription of statins and antidepressants.


	Conclusions
	Additional Information
	Disclosures

	References


