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Abstract

Background and Aim: Due to the high social and economic burden and also mortality

and morbidity caused by coronavirus disease 2019 (COVID‐19) in the past few

years, researchers have aimed at finding solutions to suppressing the severity of

infection. Recently, selective serotonin and serotonin‐norepinephrine reuptake

inhibitors (SSRI/SNRI) have been investigated as an adjuvant treatment for

COVID‐19. The aim of the current study was to investigate the impact of SSRI/

SNRIs on outcomes of COVID‐19 patients.

Methods: In this systematic review and meta‐analysis, a comprehensive search

strategy consisting of relevant words was performed by two researchers in PubMed,

Scopus and EMBASE libraries. Studies reporting the effect of SSRI and/or SNRI use

in COVID‐19 patients' outcome were included. Hospitalization, mortality, hospital-

ization event, and length of hospital stay were considered as main outcomes of this

study. Analysis was carried out using Comprehensive Meta‐Analysis (CMA‐version

2) and final data were reported as odds ratio (OR) and 95% confidence interval (CI).

Results: Our search led to the final selection of 9 articles including 15,287 patients.

The effect of fluvoxamine, fluoxetine, and the overall effect of SSRI/SNRI use on

mortality of COVID‐19 patients were investigated in 3, 2, and 7 articles, respectively.

The results of our analyses showed that these medications could significantly

decrease mortality of COVID‐19 patients (OR and 95% [CI]: 0.595 [0.467–0.758],

0.620 [0.469–0.821], and 0.596 [0.437–0.813]). The effect of SSRI/SNRIs on

hospitalization events of COVID‐19 patients was not significant (OR: 0.240% and

95% CI: 0.041–1.4). Also, length of hospital stay was longer in patients who

administrated SSRIs.

Conclusion: According to this study's results, SSRI/SNRIs may be effective in

reducing mortality of COVID‐19 patients, suggesting the superiority of fluvoxamine

to fluoxetine. The safety profile and affordable cost of SSRI/SNRIs for a short‐term
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use may be other reasons to propose them as beneficial medications in preventing

mortality in COVID‐19.

K E YWORD S

COVID‐19, selective serotonin reuptake inhibitors, serotonin‐norepinephrine reuptake
Inhibitor, SNRI, SSRI

1 | INTRODUCTION

From the beginning of the coronavirus disease 2019 (COVID‐19)

pandemic in early 2020, a global endeavor has been started to find

the best treatment, and an outstanding progress has been accom-

plished to minimize the transmission and complications of this

infectious disease.1 Although the basic mechanism and origin of this

disease are still under investigation, male sex, obesity, higher age,

immunosuppression, and comorbidities such as diabetes and chronic

kidney disease are considered risk factors that are related to the

severity of COVID‐19.2,3 Transmission of COVID‐19 could occur by

droplets spreading through human‐to‐human contacts or touching

contaminated surfaces, and the infection can be considered as an

airborne contagion.4 It has been shown in a short‐time study that

climate does not influence outbreaks of COVID‐19.5,6 The transmis-

sion dynamics of COVID‐19 was found to be related to air pollution

as well.7 Remdesivir, favipiravir, hydroxychloroquine, azithromycin,

and corticosteroids were all a part of a world‐wide effort to treat this

disease.8–12 For the first time, a randomized clinical trial was

performed on fluvoxamine, as a selective serotonin reuptake inhibitor

(SSRI), to determine the effect of this drug on the clinical

deterioration of symptomatic COVID‐19 patients and showed a

promising impact on preventing the progress of the disease.13 After

this study, other SSRIs and specifically fluoxetine were studied for

their effect on the course of COVID‐19 infection.14,15 The exact

mechanism of SSRI/serotonin‐norepinephrine reuptake inhibitor

(SNRI) on coronavirus is not well known but there are some theories

and explanations justifying its probable efficacy.16 SSRIs are a part of

functional inhibitors of acid sphingomyelinase and Coronavirus has

been proven to use acid sphingomyelinase to enter the cells and as a

result, these drugs may inhibit the entrance of the virus into the

respiratory and other human cells.17,18 This mechanism leads to

decrease in cytokine and interleukin release,19,20 conveying a positive

effect on interference with host cells.21 Showing anti‐inflammatory

effects22 decrease in the aggregation of platelets and modulation of

the degranulation of mast cells16,23,24 are all of the many mechanisms

described for their protective effects. Although many treatments

strategies and vaccines have been developed and introduced during

the past 2 years that have reduced complications and most

importantly mortality rates, there still exists major concerns regarding

the pathogenicity of probable new variants and future outbreaks due

to the inefficient available data regarding the pathophysiology of the

disease and ways to best control its complications.25 A remarkable

decrease in mortality and improvement of patients' clinical outcomes

have been reported with SSRI/SNRIs in COVID‐19 infection but the

actual effect of these drugs remains questionable.26 Considering that

antidepressants such as SSRI/SNRIs may be used widely in the

general population with their limited serious adverse effects and their

manageable cost for short‐term use, the benefits or drawbacks of

these medications may be worthy of attention for use in COVID‐19

infected patients.

In this systematic review and meta‐analysis, we aimed to assess

the impact of SSRI/SNRI use on mortality, hospitalization, and length

of hospital stay in COVID‐19 patients. Also, we are going to review

eligible studies and investigate the accurate findings of each study.

2 | METHODS

This study was carried out according to Preferred Reporting Items for

Systematic reviews and Meta‐Analyses (PRISMA) guideline.27 A

systematic search of online databases was performed to detect

published articles investigating the effect of SSRI and SNRI drugs on

confirmed COVID‐19 patients, repurposing their use, if effective, in

COVID‐19 infection.

2.1 | Eligibility criteria

Studies that revised the effect of SSRI and/or SNRIs as repurposing

drugs on PCR confirmed COVID‐19 patients (hospitalized and

nonhospitalized) and reported the drugs' effect on the outcome of

the patients (mortality, hospitalization, and length of hospital stay),

were found and selected to be included in this study. Selected study

designs were randomized clinical trials, cohorts, case‐control, and

cross‐sectional studies. We excluded the studies which were in vitro,

cellular, molecular, hypothesis, non‐English, conference papers, case

series, case reports, reviews, editorials, unpublished or ongoing

studies, or abstracts.

2.2 | Information source

The search process was performed on April 2022. Two separate

authors have searched three electronic databases, including MED-

LINE/PubMed, EMBASE, and Scopus, at the same time. For covering

the possible missed studies, references of the final selected articles

have also been evaluated for relevance to this study.
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2.3 | Search strategy

We prepared a synonym table for our keywords. The selected

synonyms for COVID‐19 (identified by keywords and National Library

of Medicine's MESH) were “COVID 19, SARS‐CoV‐2 Infection, SARS CoV

2 Infection, 2019 Novel Coronavirus Disease, 2019 Novel Coronavirus

Infection, 2019‐nCoV Disease, 2019 nCoV Disease, COVID‐19 Virus

Infection, Coronavirus Disease 2019, Coronavirus Disease‐19, Coronavirus

Disease 19, Severe Acute Respiratory Syndrome Coronavirus 2 Infection,

SARS Coronavirus 2 Infection, COVID‐19 Virus Disease, COVID 19 Virus

Disease, 2019‐nCoV Infection, 2019 nCoV Infection, COVID19, COVID‐19

Pandemic, COVID 19 Pandemic” that were combined together by using

“OR” and then combined by using “AND” with the relevant words

to SSRI/SNRIs which were “SSRI, Serotonin Uptake Inhibitors,

5‐Hydroxytryptamine Uptake Inhibitor, Serotonin Reuptake Inhibitor,

Serotonin Uptake Inhibitor, 5‐HT Uptake Inhibitor, Selective Serotonin

Reuptake Inhibitor, Citalopram, Escitalopram, Fluoxetine, Paroxetine,

Sertraline, SSRI, SNRI, Serotonin and Norepinephrine Reuptake Inhibitors,

Serotonin and Noradrenaline Uptake Inhibitors, Serotonin and Nor-

epinephrine Uptake Inhibitors, Desvenlafaxine, duloxetine, levomilnacipran,

venlafaxine, SNRI” to make the final search strategy. The used filters in

PubMed and EMBASE were the Title‐abstract filter, and for Scopus,

we used the Title‐abstract‐keywords filter. There were no limits in the

search process. The search details in each database are provided in the

Supporting Information Materials.

2.4 | Selection and data collection process

The selection and data collection process were performed manually,

not using any filter or automatic tools, by two separate authors

working parallel to each other. In the cases of noticing any conflicts

between researchers, consultation with the third author was

mandatory. All the search results from each database were exported

to an endnote library, then duplications were removed. In the first

step of the selection process, two authors have screened the articles'

titles and abstracts, selected articles from this step entered the

second step which was reading the full text of the articles and finding

the matched articles with the deliberated eligibility criteria. The

included articles after step 2, were discoursed in the group again,

the decision on which outcomes to be extracted was made and the

accuracy of extrapolated data was checked in between all authors.

Figure 1 reflects the PRISMA flowchart of selection and data

collection process.

2.5 | Data items

We attempted to extract the desirable demographic data and clinical

outcomes from the selected studies. Study design, number of

patients (case/control based on their design), study population,

intervention/placebo, or exposure were our extracted demographic

F IGURE 1 PRISMA flowchart of included studies for determining the effect of SSRI/SNRI on clinical outcomes of COVID‐19 patients.
COVID‐19, coronavirus disease 2019; PRISMA, Preferred Reporting Items for Systematic reviews and Meta‐Analyses; SNRI, serotonin‐
norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor
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data. Our main outcomes were mortality, hospitalization event, and

length of hospital stay.

2.6 | Risk of bias assessment

The risk of bias and quality of each article were weighed by two separate

authors, using National Institutes of Health (NIH) tools for evaluating the

quality of studies.28 The mentioned tool consists of questions assessing

different parts of the studies such as randomization, allocation, blinding,

selection, and selective reporting bias and validation for randomized

clinical trials and defining population and exposure for observational or

cohort studies. For each question, three options of “Yes” for being

according to that index, “No” for not properly considered, and “N.A” or

not applicable for not reported are considered.

2.7 | Effect measures and synthesis methods

Comprehensive meta‐analysis version 2 was used to determine the

effect size of this study. Five different analyses have been performed

using random model analysis. First, the effect of SSRI/SNRIs on the

mortality of COVID‐19 patients. Second, the effect of fluvoxamine

on mortality of COVID‐19 patients. Third, the effect of fluoxetine on

mortality of COVID‐19 patients. Fourth, the effect of Fluoxetine and/

or Fluvoxamine on mortality of COVID‐19 patients. At last, the effect

of SSRIs on hospitalization events of COVID‐19 patients. Final data

was reported in a forest plot and as an odds ratio (OR). Heterogeneity

of data was explored by using I2 index, a p value less than 0.05 was

considered significant and all statistical tests were two‐sided. For

determining the risk of publication bias, Eager's test was used. The

sensitivity of results to an article has been assessed by ignoring each

article at a time and then re‐analyzing the rest of the articles.

3 | RESULTS

Our search resulted in 293 articles which after eliminating duplications

158 articles remained for the two‐step screening process. Overall, 15,287

patients were included in this study. The screening process resulted in a

remaining number of 7 articles that were selected for this study and

further evaluated. After assessing the references of selected articles,

another 2 articles were added manually, and at last 9 articles were

included in our systematic review. PRISMA flowchart broadly explains the

whole study selection process (Figure 1).

Among our selected studies for this systematic review, 2 studies

were double‐blind randomized controlled trials (RCTs). One of them

used 100mg of Fluvoxamine twice a day for 10 days in the

intervention group (741 cases) and standard COVID‐19 therapy for

the control group (756 placeboes), in high‐risk Brazilian adults with

outpatient symptomatic COVID‐19. The two groups' hospital

admission events, mortality, length of hospital stay, mechanical

ventilation (MV) and its duration, emergency visits, and viral

clearance were evaluated in this study.29 The other RCT, used

Fluvoxamine 100mg three times a day for 15 days as their

intervention (80 cases) versus standard therapy in the control group

(72 placeboes), in COVID‐19 nonhospitalized patients and compared

different adverse events, clinical deterioration, mortality, and the

30‐day posttrial observation events in the two mentioned groups.13

It should be mentioned that in both treatment and control arms of

the two studies, patients received standard of care therapy.

Another two studies selected for analysis, were prospective cohorts:

one of them was a trial in COVID‐19 intensive care unit (ICU) admitted

patients, using Fluvoxamine 100mg three times a day in 51 patients

versus standard therapy in their matched control group (51 control),

studying the effect of fluvoxamine on mortality, length of hospital and

ICU stay, and days on MV.30 The other was a study using Fluvoxamine

50–100mg loading dose then 50mg twice daily for 14 days as an early

treatment of PCR‐positive COVID‐19 outpatient subjects (65 patients)

and evaluated intervention versus no treatment (48 patients) by gauging

both groups' mortality and hospital admission.31

The design of the three articles was a retrospective cohort. One

of them was a retrospective case‐control in which fluoxetine with the

dose of 20mg once daily was given to 110 hospitalized cases

with moderate to severe COVID‐19 and their outcome (mortality,

C‐reactive protein, Lactate dehydrogenase, D‐dimer) versus the

outcome of those with standard therapy (159 matched patients)

was assessed.14 The second study evaluated the effect of anti-

depressant therapy (345 receiving any antidepressant including 195

SSRI, 59 SNRI) on the outcome of hospitalized COVID‐19 patients

(primary endpoint was intubation or death) compared with other

similar patients receiving no antidepressants (6885 not receiving any

antidepressants at all).15 Finally, the last retrospective cohort study

evaluated the mortality rate of 3401 COVID‐19‐19 patients receiving

SSRI therapy (470 fluoxetine, 11 fluvoxamine, 2898 other SSRIs)

compared with 80183 matched untreated control patients and

assessed the relative risk (RR) for mortality is its study population.32

The last selected study was an observational study of 402

hospitalized COVID‐19 pneumonia patients which compared the

outcomes (mortality, respiratory failure, IL‐6 level) of patients

receiving antidepressants in the course of hospital admission

(34 patients: 27 SSRI, 6 SNRI, 1 venlafaxine + duloxetine) versus

patients who did not receive any antidepressants (368 patients).33 To

sum up the data, in all these 8 studies we appraised 93,349 positive

COVID‐19 patients which 4827 of them received either an SSRI or an

SNRI antidepressant therapy including 4671 SSRI consumption

(Fluvoxamine: 949, Fluoxetine: 610) and 66 SNRI therapy (Part C of

Supporting Information Materials, Table S1–S2).

Quality assessment of studies was done based on the NIH tool

and the quality of all selected studies was evaluated to be good.

Analysis of six studies for determining the overall effect of SSRI/

SNRI on mortality of COVID‐19 patients revealed a significant OR

equal to 0.596 (95% confidence interval [CI]: 0.437–0.813) with

I2 = 70.99. Three, two, and five studies were, respectively, used to

determine the effect of fluvoxamine, fluoxetine, and fluvoxamine/

fluoxetine on mortality of COVID‐19 patients that resulted in
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significant ORs of 0.595 (95% CI: 0.467–0.758), 0.620 (95% CI:

0.469–0.821), and 0.648 (95% CI: 0.550–0.765), respectively.

Another analysis was performed on the effect of SSRIs on the

hospitalization events of the patients that revealed a nonsignificant

OR equal to 0.240 (95% CI: 0.041–1.4). The length of hospital stay

was longer in patients who administrated SSRI although we could not

statistically analyze this outcome. Egger's test for all analyses was

nonsignificant. Due to the small number of studies available for

assessment of fluoxetine's impact on mortality (two studies),

performing Eggers' test was with no value and therefore was not

done. The sensitivity of results to a specific study was not remarkable

either. Figures 2 and 3 and part D of Supporting Information

Materials illustrate the forest plot of the above‐mentioned analyses.

4 | DISCUSSION

To the best of our knowledge, this is the first systematic review and

meta‐analysis that explores the effect of SSRI/SNRI medications on

COVID‐19 infection. Our analysis showed that SSRIs could signifi-

cantly decrease mortality rate of COVID‐19 infected patients. Also,

with nonsignificant statistical values, a decrease in hospitalization of

patients was observed. However, in hospitalized patients, an increase

in length of stay was noticed compared to controls.

Data extracted and analyzed after reviewing the final nine

studies, reveal a reduction in mortality rate of COVID‐19 patients

who consumed any of the SSRI or SNRI medications before

COVID‐19 infection compared to controls. Comparing the impact

of SSRIs and SNRIs use on mortality in treatment vs controls showed

an overall OR of 0.596 (CI: 0.437–0.813, and I2 = 70.99). The OR for

risk of mortality in patients on fluvoxamine was 0.595 (CI: 0.467–

0.758 and I2 = 0.00), for fluoxetine was 0.620 (CI: 0.469–0.821,

I2 = 72.59) and for the two drugs being consumed together was

estimated to be 0.648 (CI: 0.550–0.765, I2 = 27.09). As mentioned

before, only two studies reported the use of fluoxetine in COVID‐19

infection, and the higher OR reported for fluoxetine compared to

fluvoxamine alone or in combination with fluvoxamine may be

attributed to the small number of studies available for analysis. As an

overall result, these two classes of antidepressants and specifically

fluoxetine and fluvoxamine could decrease the likelihood of mortality

in COVID‐19 patients, fluvoxamine showing superiority to fluoxetine.

The analyses could not statistically demonstrate a significant

F IGURE 2 Forest plot of included studies
investigating the effect of SSRI/SNRI on
mortality of COVID‐19 patients. I2 = 70.99,
Eager's test (p value) = 0.052, sensitivity
analysis = not significant. COVID‐19,
coronavirus disease 2019; SNRI, serotonin‐
norepinephrine reuptake inhibitor; SSRI,
selective serotonin reuptake inhibitor

F IGURE 3 Forest plot of included studies
investigating the effect of SSRI on
hospitalization events of COVID‐19 patients.
I2 = 55.92, Eager's test (p value) = 0.096,
Sensitivity analysis = not significant.
COVID‐19, coronavirus disease 2019; SNRI,
serotonin‐norepinephrine reuptake inhibitor;
SSRI, selective serotonin reuptake inhibitor
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decrease in hospitalization events (OR: 0.240, CI: 0.041–1.4,

I2 = 55.92) of the included patients but although statistically not

significant, hospitalization was less than controls in the mentioned

studies. Length of hospital stay was higher in the antidepressant‐

treated patients in the studies evaluating this outcome.29,30

Reis et al.29 reported part of the results of the TOGHETER trial,

which was developed to assess different interventions such as

consumption of hydroxychloroquine, metformin, and SSRIs on

COVID‐19 outcomes in high‐risk outpatient subjects. After compar-

ing 741 treated patients with 756 controls, the only significant clinical

outcome was a lower rate of emergency setting visits in patients

receiving fluvoxamine. All other findings including viral clearance,

hospitalization, time to hospitalization, hospital length of stay, death,

MV, and days on MV were not significantly different between the

two groups.29 Another study discussed hospital stay and days on MV

in ICU patients (51 cases/51 controls) treated with fluvoxamine.

Although both of the outcomes were higher in numbers in the

standard therapy group, the results were statistically not significant.

The lower statistics in the treatment group could be attributed to the

anti‐inflammatory effects of fluvoxamine. Although difference in

hospital‐stay and length of MV was not significant, a significantly

lower mortality rate (58.8% vs. 76.5%) with a hazard ratio of 0.58 was

observed in the fluvoxamine arm.29,30 Lenze et al.13 investigated an

index called clinical deterioration in out‐patient COVID‐19 cases in

an RCT and divided the patients into the treatment arm (receiving

fluvoxamine) and the control arm. This index was defined as having

shortness of breath, O2 saturation less than 92%, or hospitalization

due to these two conditions. Six patients fulfilled this index in the

placebo group while none of the patients in the treatment arm had

any of the criteria mentioned.13 An interesting study, investigates the

OR of being infected by COVID‐19 in patients of a psychiatric care

hospital comparing patients on antidepressants with those not

receiving antidepressants. In patients generally receiving antidepres-

sants, not specifically defining the drug class, a 72% less probability

of COVID‐19 infection was observed and 70% lower rate of infection

was reported for patients specifically on SSRI/SNRI treatment.34

Hoertel et al. performed a large‐scale study on hospitalized

COVID‐19 patients and investigated the effect of exposure to

antidepressants and the risk of intubation or death as a primary

endpoint. This retrospective study illustrated lower intubation and/or

death among patients who were exposed to anti‐depressants,

including SSRIs and SNRIs both in patients with ward and ICU

admissions. Interestingly, psychiatric patients with at least a 3‐month

history of antidepressant use before admission following COVID‐19

infection had a higher risk of intubation/death. Also, the combination

of antidepressants had no effect on the risk of intubation or death.15

Confirming previous studies, Fei et al.33 also found lower mortality

rates in patients who were treated with SSRI and/or SNRI. This study

pointed out that acute respiratory distress syndrome and endotra-

cheal intubation were significantly lower in antidepressant‐treated

patients although respiratory failure was not significantly different.

The largest study with the largest sample size was a retrospective

cohort that included 83,548 patients of which 3401 were exposed to

SSRIs. A propensity score matching was performed between treated

and control patients to diminish confounding factors. The study

reported an 8% reduction in RR of mortality in patients who used any

kind of SSRI medication, a 28% reduction in patients for whom

fluoxetine was prescribed, and a 26% reduction in the group of

patients using either fluoxetine or fluvoxamine.32 The last study was

a prospective cohort that congruent with other studies showed

significantly lower mortality rate, ICU admission, and MV in

fluvoxamine‐treated patients. A remarkable finding of this study

was that on day 14 of the infection, no COVID‐19‐related symptoms

were detectable in the treatment group taking into account that 60%

of non‐fluvoxamine‐treated patients presented with symptoms of

infection31 A very recent study reported findings that showed no

benefit in using SSRIs contrary to the results of Hoertel et al.15 In this

retrospective study, 832 patients on SSRIs and 8212 patients without

prior use of SSRIs were compared and no significant odds of reducing

mortality was found.35 This finding although at first glance may

appear contrary to the results of this meta‐analysis, but it is in line

with our overall results and the results of Hoertel et al.,15 showing

that long‐term use of antidepressants probably in patients with a pre‐

existing psychiatric disease may not be as beneficial for COVID‐19

infected patients or in other words, their baseline clinical condition

may outweigh the beneficial effects of antidepressant use. As

suggested previously by Hoertel et al.15 these patients may be

having biological markers, T‐cell mediated immunity dysfunction or

comorbidities that may deteriorate their infection process and,

therefore, lead to a higher rate of mortality. Therefore, the results

of this study can only propose that the use of SSRI/SNRI in the period

of COVID‐19 infection may benefit patients in terms of reducing the

mortality rate of COVID‐19 infection.

Although fluvoxamine has been found superior in preventing

complications of COVID‐19 infection, it is noteworthy that caution

must be taken in the use of this medication in patients with

cardiovascular disease and unstable seizure. However, short‐term use

for reducing the risk of COVID‐19 infection severity, may most likely

be safe.36,37 A scoping review on the exposure of patients to

psychotropic drugs reached interesting and congruent results.

Bonnet et al.38 reached a conclusion that exposure to SSRI or SNRI

drugs may reduce mortality rate of patients. This study found that

other psychiatric drugs such as trazodone may have an effect on

reducing infection rate. Another review on the effect of SSRIs on

COVID‐19 concluded that these drugs may have a substantial effect

on reducing mortality and hospitalization; although our results were

not statistically significant considering the effect of SSRI/SNRI on

hospitalization of COVID‐19 patients.39

Three studies have investigated risk factors for mortality,

intubation/death and moderation of treatment. Reis et al.29 found

no moderator of treatment among age, gender, body mass index,

onset of symptoms, cardiovascular disease, corticosteroid use,

chronic kidney disease, and smoking. Contrary to the previous study,

Hoertel et al.17 reported a significant hazard ratio for the association

of some baseline characteristics of the patients and death/intubation.

Obesity, male gender, older age, smoking, and underlying disease
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increase risk of severe COVID‐19 and history of psychiatric disease

were presented among the risk factors. Another study led to a

conclusion that fluvoxamine's impact on mortality was more

significant in women rather than men relevant to the fact that

published articles on mortality of COVID‐19 have also reported

higher mortality rates among men.30,40 This difference has been

attributed to probable hormonal differences. Lower testosterone

levels have been linked to increased inflammatory processes and

estrogen has shown protective quality by showing anti‐inflammatory

effects.40,41 This article described age, coronary artery disease,

continuous renal replacement therapy, and fluvoxamine consumption

as significant variables in determining the prognosis of COVID‐19

infected patients.30

4.1 | Possible mechanisms suggested for
protective effects of SSRI/SNRIs on COVID‐19
infection

Although the pure mechanism of the above‐mentioned effects has

not been fully discovered, several explanations have been reported in

the literature. A meta‐analysis and systematic review was conducted

before the outbreak of COVID‐19 that proposed the anti‐

inflammatory effects of SSRIs. This study reported a significant

decrease in the level of IL‐6, tumor necrosis factor‐alpha, IL‐10, and

C‐C motif ligand 2 chemokine as inflammatory markers.19 Another

theory is the antisphingomyelinase effect of antidepressants.

Sphingomyelinase leads to ceramide production that is accounted

as a receptor for viruses. The antisphingomyelinase property of

antidepressants can therefore functionally inhibit entry of corona-

virus into the human cells.42,43 An in vitro experiment was performed

on the effect of fluoxetine on the inhibition of coronavirus. This study

reported a successful inhibitory effect of fluoxetine on the gene

expression of this virus.44 Fluvoxamine may also have an immuno-

modulatory effect by showing high affinity for sigma 1 receptor

(S1R).45 S1R has shown significant roles in modulating the immune

system and inhibition of inflammatory cytokines in vitro.46–48

Fluoxetine and fluvoxamine have shown to affect intravesicular pH

thereby impairing the fusion of virus compartments and its internal

spread.49 Reduced platelet aggregation and degranulation of mast

cells are other proposed mechanisms for fluvoxamine and its role in

the reducing inflammation and mortality and improvement of patient

outcomes in COVID‐19 infection.16,50

4.2 | The rationale for using SSRI/SNRI drugs for
prevention of severe COVID‐19 infection

Although SSRI/SNRI drugs were first introduced as mood stabilizers,

their indication now has been extended to the treatment of other

disorders.51–54 Considering the proposed mechanisms, it is somehow

logical to consider these medications as an adjunct in the treatment

of infectious diseases such as COVID‐19. According to a report,

a 1‐month cost of an SSRI/SNRI will be an average of 75–320$

depending on the medication, considering it a manageable cost for a

single duration of therapy.55,56 Comparingly speaking a 5‐day

treatment course with remdesivir costs 2340$ which was recently

introduced to prevent high‐risk patients from developing severe

infection.56,57 Although SSRI/SNRIs have a range of adverse effects

like all other medications, their adverse effects are variable between

different populations and are mostly transient and leave no sequala

for the patients in particular when used for a short duration of time.58

Overall, SSRI/SNRI are safe, inexpensive, and effective drugs that

may benefit COVID‐19 patients before it is too late. Although these

drugs are available in most parts of the world as psychiatric

medications, providing extra dosage for treatment of COVID‐19

needs multi‐level and national‐wide governance and cooperation

with pharmaceutical companies to avoid shortages.59 It is worth

mentioning that although these drugs may reduce mortality of

patients, they could not substitute vaccination as a preventive

strategy. Regardless of the effect of vaccination on preventing

COVID‐19, all proposed preventive strategies are aimed at reducing

the socioeconomic burden of this disease.60

4.3 | Limitation

The major limitation of this study was the scarcity of available data on

antidepressant use in COVID‐19 infection, specifically RCTs. The

source of heterogeneity for this meta‐analysis may be patients with

variable severity of infection, the different setting and design of the

included studies, and differences in the type of antidepressants used

with variable doses in different studies. Variability in dosing of the

antidepressant used was seen in different studies and, therefore,

further studies are required to establish the correct and efficient

dosing of the specific antidepressant used. To minimize the

destructive effects of heterogeneity in the available studies, a

subgroup analysis was performed.

5 | CONCLUSION

Our study suggests a beneficial effect of SSRI/SNRIs on decreasing

mortality rate in COVID‐19 infected patients, suggesting the

superiority of fluvoxamine to fluoxetine in such patients. Considering

their safe profile and comparingly low cost for a short duration of

treatment, these medications may be helpful not only to prevent

clinical complications of COVID‐19 infection but also further financial

burden on the health care systems and also help towards alleviating

complexity of care in this ongoing pandemic. Aside from their

effectiveness, SSRI/SNRI administration has some limitations such as

their onset of action and reaching therapeutic levels regarding their

half‐life. Also concerns remain for their exact dosing, interval of

dosing and time of starting administration in this specific clinical

condition, that all require detailed kinetic and clinical studies in large

study populations. Additionally, the cost‐effectiveness of the
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prescription of such drugs according to the aforementioned issues

should be investigated in more depth.61
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