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Objectives: This meta-analysis investigated the use of fluvoxamine for the treatment of nonhospitalized 
patients with COVID-19.
Methods: PubMed, Web of Science, Ovid medline, Embase, Scopus, Cochrane Library databases, and 
ClinicalTrials.gov were searched for studies published before June 25, 2022. Only clinical studies that 
compared the efficacy and safety of fluvoxamine with other alternatives or placebos in the treatment of 
nonhospitalized patients with COVID-19 were included.
Results: Four studies with 1814 patients, of whom 912 received fluvoxamine, were included in this study. 
Compared with the control group receiving placebo or no therapy, the study group receiving fluvoxamine 
demonstrated a lower risk of hospitalization and emergency department (ED) visits (odds ratio [OR], 0.59; 
95 % CI, 0.44–0.79; I2 = 26 %). In addition, the rate of hospitalization remained significantly lower in patients 
who received fluvoxamine than in the control group (OR, 0.69; 95 % CI, 0.51–0.94; I2 = 36 %). Although the 
study group demonstrated a lower risk of requirement of mechanical ventilation and intensive care unit 
admission, and mortality than the control group, these differences were nonsignificant. Finally, fluvoxamine 
use was associated with a similar risk of adverse events as that observed in the control group.
Conclusion: Fluvoxamine can be safely used in nonhospitalized patients with COVID-19 and can reduce the 
hospitalization rate or ED visits in these patients.
© 2022 The Authors. Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health 

Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/li-
censes/by-nc-nd/4.0/).

Introduction

Since the end of 2019, when the first outbreak of COVID-19 
caused by SARS-CoV-2 occurred in Wuhan, China, more than 545 
million COVID-19 cases have been confirmed, with more than 6 
million deaths as of July 1, 2021 [1,2]. The clinical spectrum of 
COVID-19 ranges from asymptomatic infection to acute respiratory 
distress syndrome or critical illness [3,4]. Although >  80 % of patients 
with COVID-19 present with asymptomatic or mild disease with 
favorable clinical outcome, some may progress to severe illness and 
require emergency department (ED) visits or hospitalization, 

particularly those with older age, obesity, cardiovascular diseases, 
chronic lung disease, diabetes, and immunocompromised status [3]. 
Therefore, prevention of disease progression, which contributes to 
ED visits or hospitalization, in patients with mild or moderate 
COVID-19 is a critical topic.

However, knowledge on effective agents for the treatment of 
nonhospitalized patients with mild to moderate COVID-19 is limited. 
Neutralizing monoclonal antibodies, which can interact with the 
surface spike glycoprotein of SARS-CoV-2, thereby preventing viral 
attachment and infectivity, show promise in lowering the incidence 
of COVID-19-related hospitalization and mortality and accelerating 
viral load decline [5–8]. However, neutralizing monoclonal anti-
bodies are costly and some of them were not effective in the man-
agement of omicron variant. Therefore, drug repurposing is 
necessary to discover readily available, safe, and inexpensive drugs 
that can help manage mild COVID-19.
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A recent observational, multicenter, retrospective cohort study 
that enrolled 7230 adults hospitalized for COVID-19, in which 345 
patients (4.8 %) received an antidepressant within 48 h of hospital 
admission, reported that antidepressant use may be associated with 
lower risk of mortality or intubation in patients hospitalized for 
COVID-19 [9]. Fluvoxamine is a selective serotonin reuptake in-
hibitor and a strong agonist for theσ-1 receptor, which helps control 
inflammation [10]. In addition to its anti-inflammatory effect, flu-
voxamine may exhibit an antiviral effect and ameliorate cytokine 
response through various mechanisms, including by enhancing mast 
cell degranulation, interfering in endolysosomal viral trafficking, and 
increasing melatonin level [10]. Furthermore, fluvoxamine can in-
hibit acid sphingomyelinase activity, the formation of ceramide- 
enriched membrane domain, and attenuates SARS-CoV-2 cell entry 
[11,12]. Moreover, fluvoxamine can act as a potent sigma-1 receptor 
agonist that may decrease SARS-CoV-2 replication and subsequent 
endoplasmic reticulum stress and inflammation [12,13]. Thus, flu-
voxamine was repurposed as a potential agent against SARS-CoV-2 
infection [14]. Moreover, several clinical studies, including rando-
mized controlled trials (RCTs), have demonstrated the benefit of 
fluvoxamine in the treatment of nonhospitalized patients with 
COVID-19 [15–17]. Therefore, we conducted this systematic review 
and meta-analysis of clinical studies to provide robust and up-to- 
date evidence of the clinical efficacy and safety of fluvoxamine for 
patients with COVID-19 treated as outpatients.

Methods

Search strategy

We searched the PubMed, Web of Science, Ovid medline, Embase, 
Scopus, Cochrane Library databases and ClinicalTrials.gov for re-
levant articles from their inception to June 25, 2022. The following 
search terms were used: “COVID-19,” “coronavirus infections,” 
“coronavirus,” “corona infection,” “SARS-CoV-2,” “fluvoxamine,” and 
“luvox.” This study was conducted according to the Preferred 
Reporting Items for Systematic Reviews and Meta-analyses 

guidelines [18]. The protocol of the systematic review and meta- 
analysis was registered at PROSPERO (CRD42021289764).

Inclusion and exclusion criteria

Only clinical studies that assessed the clinical efficacy of flu-
voxamine in the treatment of nonhospitalized patients with COVID- 
19 were included. We also manually searched for additional eligible 
articles from the reference lists of relevant articles. Studies were 
included if they met the following criteria: (1) included non-
hospitalized patients with confirmed COVID-19; (2) used fluvox-
amine as intervention; (3) used placebo or alternative agents as 
comparator; (4) was an RCT or observational cohort study; and (5) 
reported of clinical efficacy as a study outcome.

The exclusion criteria were as following: (1) nonhuman studies, 
reviews, or meta-analyses; (2) studies without adequate data for 
outcome analysis; and (3) poster or conference abstracts.

Data extraction

Two authors (SHL and CMC) independently screened and iden-
tified articles to avoid bias. A third author (LCL) was consulted in 
cases of disagreement over the same publication and made the final 
decision. The following data were extracted separately by 2 authors 
(CCL and SPC) from each included study: year of publication, study 
design, fluvoxamine regimen, clinical outcomes, and risk of adverse 
events (AEs). If the extracted data were inconsistent, a third author 
(LCL) was consulted. The primary outcome was risk of hospitaliza-
tion or ED visits. Secondary outcomes were requirement of me-
chanical ventilation (MV) and intensive care unit (ICU) admission, 
risk of mortality, and risk of AEs.

Statistical analysis

We used the RoB 2.0 [19] to assess the quality of included studies 
and risk of bias and Review Manager using random (version 5.3; 
Nordic Cochrane Centre, Copenhagen, Denmark) for statistical 

Fig. 1. Flow diagram of study selection. 
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analysis. The degree of heterogeneity was evaluated using Q statis-
tics generated from the χ2 test, and the I2 measure was used to assess 
statistical heterogeneity. Heterogeneity was defined as significant 
when P  <  .10 or I2 >  50 %. A fixed-effects model was applied for 
homogeneous data, and a random-effects model was applied for 
heterogeneous data. We calculated pooled odds ratios (ORs) and 95 
% CIs for analysis of outcomes of interests.

Results

Study selection

The online database search yielded 472 studies, of which 278 
duplicate studies were excluded. In total, 187 studies were excluded 
if they were deemed irrelevant after their titles and abstracts were 
screened or if their full text was unavailable. The full texts of the 
remaining 7 articles were screened, with 3 being excluded. Finally, 
four studies [15–17,20] were included in this meta-analysis (Fig. 1
and Appendix 1).

Study characteristics
Three studies [15,17,20] were RCTs and one [16] was a pro-

spective, nonrandomized cohort study, in which fluvoxamine was 
used at the patient’s discretion (Table 1). Two [15,16] studies were 
conducted in the United States, and each one in Brazil [17] and South 
Korea [20]. Although all studies included nonhospitalized patients 
with COVID-19, only one study [17] focused on patients at risk of 
progression to severe COVID-19. The fluvoxamine regimen differed 
between these studies. The three RCTs [15,17,20] used placebo as a 
comparator, whereas the prospective cohort study [16] used a non- 
fluvoxamine therapy as control. Overall, 1814 patients were included 
in these four studies, and 912 patients received fluvoxamine. The 
demographic characteristics of the included patients are summar-
ized in Table 2. In the 2 RCTs, [15,17] more than 50 % of the patients 
had obesity with a body mass index of ≥ 30 kg/m2. The included 
patients in two studies were unvaccinated, [15,17], but the vaccine 
status was not applicable in two other studies [16,20]. The dis-
tribution of race and ethnicity differed between the studies. Diabetes 
and hypertension were the 2 most common underlying diseases 
among the included patients (Table 2). For the risk of bias, two 
studies [16,20] had a bias due to deviations from intended inter-
ventions, and one [16] has some concerns for multiple do-
mains (Fig. 2).

Primary outcome
The rate of hospitalization or ED visits in patients who received 

fluvoxamine was only 8.8 % (82/912), which was much lower than 
that in controls who received placebo or no therapy (14.5 %, 131/ 
912). A significant difference in the rate of hospitalization or ED 
visits was observed between patients who received fluvoxamine and 
those who received placebo (OR, 0.59; 95 % CI, 0.44–0.79; I2 = 26 %, 
Fig. 3). This difference remained significant in the leave-one-out 
sensitivity test, in which individual studies were randomly excluded. 
When the results of the three RCTs were pooled [15,17,20], fluvox-
amine was associated with a lower risk of hospitalization or ED visits 
than placebo (OR, 0.632; 95 % CI, 0.47–0.85; I2 = 0 %). The rate of 
hospitalization remained significantly lower in patients who re-
ceived fluvoxamine than in the control group in the pooled analysis 
of all included studies (OR, 0.69; 95 % CI, 0.51–0.94; I2 = 36 %, Fig. 4).

Secondary outcomes
Regarding the mortality risk, 17 of 912 patients who received 

fluvoxamine died compared with 26 of 902 patients in the control 
group. The mortality rate was lower in the study group than in the 
control group, but the difference did not reach statistical significance 
(OR, 0.66; 95 % CI, 0.36–1.21; I2 = 0 %). Although the rate of MV or ICU Ta
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admission requirement was lower in the study group than in the 
control group, the difference was nonsignificant (MV use: 2.9 % vs. 
4.2 %; OR, 0.70; 95 % CI, 0.43–1.16; I2 = 0 %; ICU admission: 0 % vs. 2.5 
%; OR, 0.20; 95 % CI, 0.02–1.77; I2 = 0 %). All these results remained 
unchanged in the pooled analysis of the three RCTs [15,17,20].

The pooled analysis of the 3 RCTs [15,17,20] revealed that the 
risks of any AE and serious AE were similar between fluvoxamine 
and placebo (any AE: OR, 1.33; 95 % CI, 0.51–3.44; I2 = 70 %; serious 
AE: OR, 0.47; 95 % CI, 0.09–2.54; I2 = 63 %, Fig. 5). Additionally, the 
risk of discontinuation of the study drug because of AE in patients 
receiving fluvoxamine was comparable with that in patients re-
ceiving placebo (OR, 2.60; 95 % CI, 0.45–15.11; I2 = 65 %) in the 
pooled analysis of two RCTs [17,20] with available data. In Seftel 
et al.’s study [16], no patient receiving fluvoxamine experienced 
serious AE or discontinued the study drug because of AE.

Discussion

In this meta-analysis, four studies [15–17,20] including three 
RCTs were reviewed to compare the efficacy and safety of fluvox-
amine in the treatment of nonhospitalized patients with COVID-19. 
Fist, we found that fluvoxamine can significantly reduce the risk of 
hospitalization or ED visits, which remained consistent in the leave- 
one-out sensitivity test and subgroup analysis of the three RCTs. In 
addition, fluvoxamine was associated with a significantly lower rate 
of COVID-19 related hospitalization than the comparators, Second, 
although we observed that those who used fluvoxamine had a 

requirement of MV and ICU admission, and mortality than those 
who received placebo or no therapy, these differences were non-
significant; this may be attributable to the low number of events. 
Finally, we found no evidence that fluvoxamine was associated with 
a higher risk of AE compared with placebo or no therapy. Overall, 
based on the aforementioned findings, fluvoxamine appears to be an 
effective and safe agent to prevent hospitalization or ED visits in 
nonhospitalized patients with COVID-19. These findings were con-
sistent with previous meta-analyses [21,22] of only RCTs. However, 
the present study including both RCTs and observational studies. In 
addition, one of included RCTs was reported in 2022 and conducted 
in Asia [20]. Therefore, our findings are more updated and general-
izable than previous meta-analyses [21,22].

In addition to nonhospitalized patients, one recent open label, 
prospective cohort trial with matched controls reported that adding 
fluvoxamine to the standard therapy for patients with COVID-19 in 
the ICU can have a positive impact on patient survival (hazard ratio, 
0.58, 95 % CI, 0.36–0.94, P = .027). [23] According to our findings on 
the efficacy and safety of fluvoxamine for nonhospitalized patients 
with COVID-19, fluvoxamine may be of use during the COVID-19 
pandemic. Crucially, this treatment is readily available and in-
expensive, in contrast to the newly developed neutralizing mono-
clonal antibodies [24] and promising antiviral agent 
molnupiravir [25].

This study has several limitations. First, the analyses of the risk of 
AE were based on analysis of data that exhibited high heterogeneity 
(I2 > 50 %). The heterogeneity could be a result of the small case and 

Table 2 
Demographic characteristics of patients. 

Lenze et al., 2020 Reis et al., 2021 Seftel et al., 2021 Seo et al., 2022

Study group Control group Study group Control group Study group Control group Study group Control group

Age 46 (35–58) 45 (36–54) 50 (39–56) 49 (38–56) 44  ±  15 43  ±  15 54 (44–60) 52 (42–60)
Age ≥ 50 years NA NA 327 (44) 328 (43) 22 (33) 17 (35) NA NA
Body-mass index ≥ 30 kg/m2 43 (54) 42 (58) 376 (51) 375 (50) NA NA NA NA
Male 24 (30) 19 (26) 332 (45) 303 (40) 50 (59) 35 (41) 18 (70) 13 (50)
Race/Ethnicity
White 56 (70) 50 (69) 6 (1) 6 (1) 3 (5) 13 (27) NA NA
Black or African American 18 (23) 20 (28) 5 (1) 5 (1) 1 (2) 0 (0) NA NA
Latino NA NA NA NA 61 (94) 34 (71) NA NA
Asia 3 (4) 1 (1) NA NA 0 (0) 1 (2) NA NA
Mixed race NA NA 709 (96) 719 (95) NA NA NA NA
Comorbidity
Diabetes 9 (11) 8 (11) 129 (17) 114 (15) 11 (17) 4 (8) 3 (12) 1 (4)
Hypertension 15 (19) 15 (21) 106 (14) 88 (12) 11 (17) 17 (35) 8 (31) 6 (23)
Lung disease 17 (21) 9 (13) 18 (2) 19 (3) 2 (3) 1 (2) 2 (8) 0 (0)
Cardiac disease NA NA 9 (1) 7 (1) NA NA 0 (0) 0 (0)
Chronic kidney disease NA NA 2 (<  1) 2 (< 1) NA NA 0 (0) 0 (0)

NA, not applicable.

Fig. 2. Summary of the risk of bias in each domain. 
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event numbers Second, the number of studies included and total 
number of patients in three of four included studies [15,16,20] were 
limited. By contrast, the TOGETHER randomized, platform clinical 
trial [17] was much larger than all the other three studies combined, 
and therefore, the results of this trial likely strongly affected the 
outcome of the present meta-analysis. However, we used the leave- 
one-out sensitivity test to assess the effect of individual studies and 
the results remained consistent. Finally, three trials excluded fully 
vaccinated individuals, therefore any estimates of absolute effect 
size would likely be an overestimate in vaccinated patients. Further 
study is warranted to assess the effect of fluvoxamine on the out-
come of vaccinated patients with COVID-19.

In conclusion, fluvoxamine use can help reduce the risk of hos-
pitalization or ED visits for nonhospitalized COVID-19 patients. 
Furthermore, this drug was found to be safe for use in COVID-19 
treatment. However, the present evidence is insufficient to support 
recommending fluvoxamine in the treatment of nonhospitalized 
patients with COVID-19.
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