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Abstract

IMPORTANCE Widely available and affordable options for the outpatient management of COVID-19
are needed, particularly for therapies that prevent hospitalization.

OBJECTIVE To perform a meta-analysis of the available randomized clinical trial evidence for
fluvoxamine in the outpatient management of COVID-19.

DATA SOURCES World Health Organization International Clinical Trials Registry Platform and
ClinicalTrials.gov.

STUDY SELECTION Studies with completed outpatient trials with available results that compared
fluvoxamine with placebo were included.

DATA EXTRACTION AND SYNTHESIS The PRISMA 2020 guidelines were followed and study
details in terms of inclusion criteria, trial demographics, and the prespecified outcome of all-cause
hospitalization were extracted. Risk of bias was assessed by the Cochrane Risk of Bias 2 tool and a
bayesian random effects meta-analysis with different estimates of prior probability was conducted:
a weakly neutral prior (50% chance of efficacy with 95% Cl for risk ratio [RR] between 0.5 and 2.0)
and a moderately optimistic prior (85% chance of efficacy). A frequentist random-effects meta-
analysis was conducted as a senstivity analysis, and the results were contextualized by estimating the
probability of any association (RR = 1) and moderate association (RR = 0.9) with reduced
hospitalization.

MAIN OUTCOMES AND MEASURES All-cause hospitalization.

RESULTS This systematic review and meta-analysis of 3 randomized clinical trials and included 2196
participants. The RRs for hospitalization were 0.78 (95% Cl, 0.58-1.08) for the bayesian weakly
neutral prior, 0.73 (95% Cl, 0.53-1.01) for the bayesian moderately optimistic prior, and 0.75 (95% Cl,
0.58-0.97) for the frequentist analysis. Depending on the scenario, the probability of any association
with reduced hospitalization ranged from 94.1% to 98.6%, and the probability of moderate
association ranged from 81.6% to 91.8%.

CONCLUSIONS AND RELEVANCE |In this systematic review and meta-analysis of data from 3 trials,
under a variety of assumptions, fluvoxamine showed a high probability of being associated with
reduced hospitalization in outpatients with COVID-19. Ongoing randomized trials are important to
evaluate alternative doses, explore the effectiveness in vaccinated patients, and provide further
refinement to these estimates. Meanwhile, fluvoxamine could be recommended as a management
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Key Points

Question s early administration of
fluvoxamine associated with
hospitalization in symptomatic adult
outpatients with confirmed COVID-19?

Findings In this systematic review and
bayesian meta-analysis of 3 clinical trials,
which accounted for varying prior
probabilities coupled with a frequentist
sensitivity analysis, there was a high
probability (94.1%-98.6%) that
fluvoxamine was associated with a
reduced risk for hospitalization, with a
frequentist risk ratio of 0.75 (95% Cl,
0.58-0.97).

Meaning These findings suggest that
fluvoxamine, a widely available and
inexpensive treatment for outpatients
with COVID-19, was associated with a
reduction in hospitalizations.
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Abstract (continued)

option, particularly in resource-limited settings or for individuals without access to SARS-CoV-2
monoclonal antibody therapy or direct antivirals.

JAMA Network Open. 2022;5(4):€226269. doi:10.1001/jamanetworkopen.2022.6269

Introduction

Finding effective outpatient therapies for COVID-19 has been a major research undertaking since the
beginning of the pandemic. While therapies, such as direct antivirals and engineered monoclonal
antibodies, represent the current state-of-the art, there are challenges with availability, access,
administration, and affordability in most areas of the world. Drug repurposing, or the use of presently
available and affordable medications for the management of COVID-19 is an area of substantial
ongoing research interest. The first medication to gain international interest for repurposing was
hydroxychloroquine; however, it was demonstrated to be ineffective in randomized controlled trials.!
A variety of other candidate molecules have been the subject of randomized controlled trials with
varying success.?

One such medication is fluvoxamine, which is a selective serotonin reuptake inhibitor (SSRI)
that is also a potent activator of the sigma-1receptor® which decreases inflammation via reducing
endoplasmic reticulum stress.* In a murine sepsis model, fluvoxamine administration reduced
mortality predominantly through sigma-1 activation.® On this preclinical basis, the phase 2 STOP
COVID 1trial was conducted.® This 152 patient double-blind, randomized placebo-control trial found
fluvoxamine effective at preventing progression to severe COVID-19 defined as hypoxemia with
dyspnea or hospital admission. Shortly thereafter, a benefit in preventing hospitalization or death
was also reported in an uncontrolled 113-person prospective cohort.” Later, an association with
survival in COVID-19 for users of fluvoxamine was identified in a multicenter retrospective
cohort study.®

Two larger phase 3 trials have been subsequently completed: the STOP COVID 2 trial in the US
and Canada® and the TOGETHER trial in Brazil'® Both trials were presented to the US National
Institutes of Health in August 2021. The STOP COVID 2 trial was stopped for futility in May 2021 after
an interim analysis found that the low event rate seen in the trial was associated with a less than 10%
conditional probability of demonstrating efficacy within an attainable sample size based on
recruitment rate.” The TOGETHER trial, which had a higher primary outcome event rate, was
stopped after demonstrating clinical benefit.'® We conducted a systematic review and meta-analysis
of outpatient fluvoxamine trials to contextualize the evidence regarding hospitalization to inform
clinical decision making, policy, and guidelines.

Methods

This systematic review and meta-analysis is reported according to Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) 2020 reporting guideline.™ Study details in terms
of inclusion criteria, trial demographics, and the prespecified outcome of all-cause hospitalization
were extracted.

Search Strategy, Study Selection, Data Extraction, and Assessment of Bias

On November 12, 2021, we searched the World Health Organization International Clinical Trials
Registry Platform and ClinicalTrials.gov for all registered clinical trials of fluvoxamine for the
treatment of patients with COVID-19. Two independent reviewers screened results for eligibility,
which included completed studies of outpatients comparing fluvoxamine to placebo or standard of

[5 JAMA Network Open. 2022;5(4):€226269. doi:10.1001/jamanetworkopen.2022.6269 April 6,2022 2/10

Downloaded From: https://jamanetwor k.com/ on 04/14/2022


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.6269&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6269
http://www.equator-network.org/reporting-guidelines/prisma/

JAMA Network Open | Infectious Diseases Fluvoxamine for Outpatient Management of COVID-19 to Prevent Hospitalization

care. Studies with published or publicly presented data (with the authors' permission) were selected
for inclusion.

For included studies, we summarized study inclusion criteria and patient demographics. We
selected all-cause hospitalization as the primary outcome of interest given the implications for health
care resource use. Two reviewers extracted hospitalization outcome data in each treatment group
and these numbers were subsequently verified with the study principal investigators by email. For
the TOGETHER trial, the published primary outcome included hospitalization or emergency
department observation lasting 6 hours or more. To arrive at a more homogeneous outcome, we
contacted the TOGETHER trial authors and obtained outcome data on emergency department visits
lasting more than 24 hours and used this as a more representative proxy for hospital admission than
an ED visit alone. For the STOP COVID 2 trial, we obtained demographic and outcomes data directly
from the principal investigators (EJL and AMR) based on their presentation to the National Institutes
of Health." We only included intention-to-treat analyses even if per protocol analyses suggested
larger effect sizes were possible. Two independent reviewers assessed each study for bias using the
Cochrane risk-of-bias 2 tool for randomized trials.

Statistical Analysis

We conducted 2 analyses with a bayesian random effects meta-analysis on the log RR scale using the
bayesmeta' and metafor'™ packages in R version 4.1.1 (eMethods in the Supplement).” We selected
priors based on 2 estimates of how promising the pre-existing data were. Scenario 1 used a weakly
informative neutral prior, given that most treatments in medicine have a RR (RR) between 0.5 and 2
and because the STOP COVID 2 trial results were neutral (with a population mean [p] [SD] of O
[0.355]) on the log RR scale, this corresponds to a 50% chance of efficacy with 95% probability that
the RR would be between 0.5 and 2)."® Scenario 2 used a moderately optimistic prior given the
positive results of the STOP COVID 1trial and the prospective cohort (with a p [SD] of -0.41[0.4],
which corresponds to a 85% chance the RR would be <1).'® In both scenarios, the prior for the
heterogeneity parameter (1) used a half-Cauchy distribution with scale 0.10, which is the mean
heterogeneity for meta-analyses of trials using hospitalization outcomes."” As a sensitivity analysis,
we also conducted a frequentist restricted maximum likelihood (REML) random effects meta-
analysis on the log RR scale using the metan' module for STATA version 17 (StataCorp). Results were
exponentiated to the RR scale for presentation.

Using the estimated RRs from the above analyses as the mean and their associated 95% Cls to
calculate standard errors, we then simulated 100 00O trials in STATA version 17 (StataCorp) on the
log scale. We generated a representative probability density function on the RR scale using kernel
density estimation and graphed it with the relevant prior probabilities. We then estimated the
probabilities of any association (RR < 1) and moderate association (RR = 0.9) by integrating the area
under the curves (eMethods in the Supplement).' Given the low cost of fluvoxamine and decades
of established safety, we decided in advance that a moderate association would correlate to an
absolute risk reduction between 0.5% and 1% assuming a 5% to 10% baseline risk of hospitalization,
as observed in the control groups of several outpatient clinical trials. For context, this corresponds
to a number needed to treat of 100 patients to 200 patients. Two independent reviewers assessed
the certainty of evidence for hospitalization using GRADE methods (Grading of Recommendations,
Assessment, Development and Evaluations).2°

Results

The initial search yielded 19 candidate randomized controlled trials and 10 were retained following
removal of duplicates (Figure 1; eTable 1in the Supplement). Seven studies were then excluded for
the following reasons: 4 studies because they were still recruiting participants,?’2* 1 study because it
recruited only inpatients,?® 1study because it was suspended without results,?® and 1study was
excluded because it was not yet recruiting.?’
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Included Studies

The remaining 3 trials (STOP COVID 1trial [N = 152],6 STOP COVID 2 trial [N = 547], and TOGETHER
trial [N = 1497])'° included a total of 2196 analyzed patients (Table 1). It should be noted that
because of its sample size, the TOGETHER trial is heavily weighted in the results of analyses. All 3
were placebo-controlled randomized controlled trials that recruited unvaccinated, symptomatic
adults with microbiologically confirmed SARS-CoV-2 infection who were within 6 to 7 days of
infection and not requiring oxygen. Whereas the STOP COVID 1 trial took all patients, the STOP COVID
2 and TOGETHER trials enriched their population for at least 1 at-risk feature for deterioration.
Overall, the median age of participants was between 46 and 50, 55% to 72% of participants were
female, 44% to 56% were obese. Most patients in the STOP COVID trials self-reported being White
individuals; in the TOGETHER trial, 96% self-reported as being multiracial individuals. No trials
included vaccinated patients and all trials predated both the Delta and Omicron variants. The risk of
bias was considered low for all trials by both reviewers.

Figure 1. PRISMA Flow Diagram of Included Studies

19 Records identified
11 WHO International
Clinical Trials Registry
8 ClinicalTrials.gov

9 Records removed before screening
—> 8 Duplicate records
1 Clear database error

‘ 10 Records screened ‘

—»‘ 1 Record excluded (not outpatients)

‘ 9 Reports sought for retrieval ‘

6 Reports not retrieved
4 Ongoing recruitment
1 Suspended not reported
1 Not started

3 Reports assessed for eligibility
v

3 Studies included in review
2 Reports of included studies

Table 1. Fluvoxamine COVID-19 Trial Details

Fluvoxamine

Source Dates Original outcome Inclusion criteria Demographics target dose? Duration, d
Stop COVID 1° April 10, 2020-  Clinical deterioration: Age 218 unvaccinated Median age 46; 72% female; 70% White 100 mg 15
United States August 5, 2020  Hospitalization or new positive test with: <7 d individuals; 56% BMI = 30; 20%
hypoxemia within 15 d symptoms hypertension; 11% diabetes
Median 4 d of symptoms

Stop COVID 2° December 22, Clinical deterioration: Age 230 unvaccinated Median age 47; 62% female; 73% White 100 mg 15
United States and 2020-May 21, Hospitalization or new positive test with: <6 d individuals; 44% BMI = 30; 21%
Canada 2020 hypoxemia within 15 d symptoms hypertension; 9% diabetes

Criterion for high risk Median 5 d of symptoms
TOGETHER® January 20, ED visit 26 h or Age 218 unvaccinated Median age 50; 55% female; 96% mixed 100 mg 10
Brazil 2021-August 5, hospitalization within 28 d positive test with: <7 d race; 51% BMI = 30; 13% hypertension;

2021 symptoms 16% diabetes
Criterion for high risk Mean 3.8 d of symptoms®
Abbreviations: BMI, body mass index; ED, emergency department. ® Median not provided; missing data on approximately 23% of participants.

@ Target dose was to be taken orally twice a day.
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Meta-analysis

In the bayesian analyses, the pooled RR in favor of fluvoxamine was 0.78 (95% Cl, 0.58-1.08) for the
weakly neutral prior and 0.73 (95% Cl, 0.53-1.01) for the moderately optimistic prior (Table 2;
eFigures 1and 2 in the Supplement). In the frequentist meta-analysis, the pooled RR in favor of
fluvoxamine was 0.75 (95% Cl, 0.58-0.97; I, 0.2%) (Figure 2). The overall probability of association
with reduced hospitalization ranged from 94.1% to 98.6%, and of moderate association ranged from
81.6% t0 91.8% (Table 2 and Figure 3). Statistical code needed to reproduce the analysis is included
in the eMethods in the Supplement.

GRADE Certainty of Evidence

We felt the certainty of the evidence was moderate. Although all 3 trials were placebo-controlled
randomized trials, there were some inconsistent findings given the STOP COVID 2 trial was
terminated for futility. Although there was some risk of bias in the TOGETHER trial, we attempted to
address this by limiting the primary outcome to emergency department visits that were 24 hours or
longer, thus removing some concerns about the validity of shorter visits (6 to 24 hours in length). A
moderate strength recommendation in favor of fluvoxamine could be considered in certain clinical
scenarios as detailed in the discussion. According to the GRADE methods, such a recommendation is
reasonable when shared decision-making is expected. Weaker recommendations usually apply when
risks start to approach the benefits, or when significant resources are required for the intervention,
neither of which is the case for fluvoxamine.

Discussion

Based on currently available clinical trial data, we demonstrate high probability of an association
between fluvoxamine and at least a moderate reduction in COVID-19 hospitalizations, under a variety
of assumptions. By comparison, outpatient trials with hydroxychloroquine' and ivermectin?® have
not shown any efficacy and yet these agents continue to be prescribed. Further data from the
ongoing identified studies such as the COVID-Out trial (NCT04510194) and the ACTIV-6 trial
(NCT04885530) will help refine these estimates. Of note, both of these trials are using 50 mg twice
daily of fluvoxamine, which, if unsuccessful, could indicate that 100 mg twice daily is the minimum
effective dose. Recently, despite the results of the STOP COVID 1 trial and the TOGETHER trial, the
Infectious Diseases Society of America recommended against the use of fluvoxamine, with the
exception of use in clinical trial settings.2° Based on our analysis, and coupled with worldwide

accessibility, decades of safety data, and a current price of approximately $1 per day,°*'

Table 2. Meta-analysis Results

Probability, %

Scenario Pooled RR (95% Cl) RR<1 RR<0.9
Weakly neutral 0.78 (0.58-1.08) 94.1 81.6
Moderately optimistic 0.73 (0.53-1.01) 97.2 89.9
Frequentist analysis 0.75 (0.58-0.97) 98.6 91.8

Abbreviation: RR, risk ratio.

Figure 2. Frequentist Random Effects Meta-analysis

Fluvoxamine Control RR Favors : Favors Weight,
Study No./total No. No./total No. (95% CI) fluvoxamine : placebo %
STOPCOVID 1 1/80 5/72 0.18 (0.02-1.50) 1.51
STOP COVID 2 11/272 12/275 0.93 (0.42-2.06) 10.59
Together 76/741 104/756 0.75 (0.56-0.98) | 87.91
Overall REML: 12=0.2%, P=.37 88/1093 121/1103 0.75 (0.58-0.97) <> 100
0.2 1 4

RR (95% CI)
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fluvoxamine may be a reasonable option for high-risk outpatients who do not have access to

SARS-CoV-2 monoclonal antibodies, direct antivirals, or clinical trials. Even at a number to treat of
200 patients (absolute risk reduction, 0.5%), the corresponding cost to prevent admission would
only be $2800. Clinicians who prescribe fluvoxamine for COVID-19 should familiarize themselves

Figure 3. Probability Densities of the Primary and Sensitivity Analyses
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with relative contraindications and notable drug-drug interactions, including the need to limit
caffeine (eTable 2 in the Supplement). The most common reported side effects from fluvoxamine in
clinical trials are gastrointestinal (nausea, vomiting, diarrhea, and anorexia) and central nervous
system complaints (headache, dizziness, somnolence, and nervousness).

Strengths of our analysis are the use of all available data and consistency of results by both a
bayesian approach with multiple prior probability estimates and a classic random effects meta-
analysis. For all analyses, we quantified the overall probability of any association and a moderate
association of fluvoxamine with reduced hospitalization to help with decision-making. Further, we
restricted the TOGETHER trial emergency department visits to those longer than 24 hours to address
concerns?® about whether a 6-hour visit is an accurate proxy for health care use or marker of clinical
deterioration. We used the intention-to-treat analysis, reflecting the reality of physician prescribing.
In the TOGETHER trial, results were better in the per-protocol analysis.'®

Limitations

This review had limitations, including variability in health care practices, resource availability, and
circulating variants between trials, leading to differences in the baseline event rates and the
associated absolute risk reduction. While we have attempted to correct for subjectivity by limiting
this analysis to hospitalizations, the decision to hospitalize may vary between geographic areas and
even time points based on systemic burdens on the health care system. Nonetheless, all-cause
hospitalization is the most common important outcome of outpatient COVID-19 trials because ICU
admission or death would require prohibitively large studies. Additionally, all 3 trials excluded fully
vaccinated individuals, whose rates of hospitalization are greatly reduced, and therefore any
estimates of absolute effect size would likely be an overestimate in vaccinated patients. Another
limitation is the inclusion of only 3 trials to date and the TOGETHER trial contributed between 66%
and 88% of the analytic weight. Using a living systematic review approach will address this clinical
question and incorporate emerging evidence.

Conclusions

In this systematic review and meta-analysis of data from 3 trials, under a variety of assumptions, we
found the probability that fluvoxamine was associated with reduced hospitalization ranged from
94.1% to 98.6% and the probability of moderate association ranged from 81.6% to 91.8%. Ongoing
randomized controlled trials of fluvoxamine should continue, particularly those studying lower
50-mg doses (which may be better tolerated), evaluating efficacy in vaccinated individuals, or
studying the related SSRI fluoxetine, which is on the World Health Organization's list of essential
medications. In the meantime, fluvoxamine is an immediately available, safe, and inexpensive
management option with a high probability of moderate efficacy. It could be recommended as a
treatment option for patients without contraindication, particularly in resource-limited settings or for
individuals without access to monoclonal antibodies or direct antivirals.

ARTICLE INFORMATION
Accepted for Publication: February 20, 2022.

Published: April 6, 2022. doi:10.1001/jamanetworkopen.2022.6269

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2022 Lee TC et al.
JAMA Network Open.

Corresponding Author: Todd C. Lee, MD, MPH, Department of Medicine, McGill University Health Centre,

1001 Decarie Blvd, E5-1820, Montreal, QC H4A 3S1, Canada (todd.lee@mcgill.ca).

Author Affiliations: Division of Infectious Diseases, Department of Medicine, McGill University Health Centre,
Montréal, Québec, Canada (Lee); Clinical Practice Assessment Unit, Department of Medicine, McGill University

[5 JAMA Network Open. 2022;5(4):€226269. doi:10.1001/jamanetworkopen.2022.6269 April 6,2022 7/10

Downloaded From: https://jamanetwor k.com/ on 04/14/2022


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.6269&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6269
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.6269&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6269
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6269
mailto:todd.lee@mcgill.ca

JAMA Network Open | Infectious Diseases Fluvoxamine for Outpatient Management of COVID-19 to Prevent Hospitalization

Health Centre, Montréal, Québec, Canada (Lee, McDonald); Division of Experimental Medicine, Department of
Medicine, McGill University, Montréal, Québec, Canada (Lee, Bortolussi-Courval, Hanula, McDonald); Department
of Psychiatry, Temerty Faculty of Medicine, University of Toronto and Women's College Hospital, Toronto, Ontario,
Canada (Vigod); Division of Infectious Diseases and International Medicine, Department of Medicine, University
of Minnesota, Minneapolis (Boulware); Department of Psychiatry, School of Medicine, Washington University in St
Louis, St Louis, Missouri (Lenze, Reiersen); Division of General Internal Medicine, Department of Medicine, McGill
University Health Centre, Montréal, Québec, Canada (McDonald).

Author Contributions: Dr Lee had full access to all of the data in the study and takes responsibility for the integrity
of the data and the accuracy of the data analysis.

Concept and design: Lee, Vigod, Boulware, Lenze, McDonald.
Acquisition, analysis, or interpretation of data: Lee, Vigod, Bortolussi-Courval, Hanula, Boulware, Reiersen.
Drafting of the manuscript: Lee, Bortolussi-Courval, McDonald.

Critical revision of the manuscript for important intellectual content: Lee, Vigod, Hanula, Boulware, Lenze, Reiersen,
McDonald.

Statistical analysis: Lee.
Administrative, technical, or material support: Lee, Bortolussi-Courval, McDonald.
Supervision: McDonald.

Conflict of Interest Disclosures: Dr Lee reported receiving personal fees from Fonds de Recherche du Quebec—
Sante and grants from the Canadian Institutes Health Research outside the submitted work. Dr Boulware reported
receiving grants from the National Institutes of Health (NIH) and serving as the NIH ACTIV-6 trial steering
committee co-chair during the conduct of the study. Dr Lenze reported receiving personal fees from IngenioRx,
Prodeo, and Boeringer-Ingelheim outside the submitted work. Drs Lenze and Reiersen reported having a patent
application filed by Washington University for methods of treating COVID-19 during the conduct of the study. Dr
Reiersen reported receiving grants from COVID-19 Early Treatment during the conduct of the study and receiving
grants from FastGrants outside the submitted work. Dr McDonald reported receiving financial support for trial
recruitment from the University of Washington during the conduct of the study and receiving personal fees from
Fonds de Recherche du Quebec—Sante outside the submitted work. No other disclosures were reported.

Additional Information: This study was not registered and a full review protocol was not written because it was
initially conducted as a rapid review and then changed to a full systematic review and meta-analysis.

REFERENCES
1. Skipper CP, Pastick KA, Engen NW, et al. Hydroxychloroquine in nonhospitalized adults with early COVID-19:
arandomized trial. Ann Intern Med. 2020;173(8):623-631. doi:10.7326/M20-4207

2. Ezer N, Belga S, Daneman N, et al. Inhaled and intranasal ciclesonide for the treatment of COVID-19 in adult
outpatients: CONTAIN phase Il randomised controlled trial. BMJ. 2021;375:e068060. doi:10.1136/bmj-2021-
068060

3. Ishima T, Fujita Y, Hashimoto K. Interaction of new antidepressants with sigma-1receptor chaperones and their
potentiation of neurite outgrowth in PC12 cells. Eur J Pharmacol. 2014;727:167-173. doi:10.1016/j.ejphar.2014.
01.064

4. Sukhatme VP, Reiersen AM, Vayttaden SJ, Sukhatme VV. Fluvoxamine: a review of its mechanism of action and
its role in COVID-19. Front Pharmacol. 2021;12:652688. doi:10.3389/fphar.2021.652688

5. Rosen DA, Seki SM, Fernandez-Castafieda A, et al. Modulation of the sigma-1 receptor-IRE1 pathway is beneficial
in preclinical models of inflammation and sepsis. Sci Transl Med. 2019;11(478):eaau5266. doi:10.1126/
scitransimed.aau5266

6. Lenze EJ, Mattar C, Zorumski CF, et al. Fluvoxamine vs placebo and clinical deterioration in outpatients with
symptomatic COVID-19: a randomized clinical trial. JAMA. 2020;324(22):2292-2300. doi:10.1001/jama.
2020.22760

7. Seftel D, Boulware DR. Prospective Cohort of fluvoxamine for early treatment of coronavirus disease 19. Open
Forum Infect Dis. 2021;8(2):1-3. doi:10.1093/ofid/ofab050

8. Oskotsky T, Maric |, Tang A, et al. Mortality risk among patients with COVID-19 prescribed selective serotonin
reuptake inhibitor antidepressants. JAMA Netw Open. 2021;4(11):e2133090. doi:10.1001/jamanetworkopen.
2021.33090

9. Lenze E. Fluvoxamine for early treatment of COVID-19: a fully-remote, randomized placebo controlled trial.
ClinicalTrials.gov; 2021. Accessed November 15, 2021. https://clinicaltrials.gov/ct2/show/NCT04668950

[5 JAMA Network Open. 2022;5(4):e226269. doi:10.1001/jamanetworkopen.2022.6269 April 6,2022  8/10

Downloaded From: https://jamanetwor k.com/ on 04/14/2022


https://dx.doi.org/10.7326/M20-4207
https://dx.doi.org/10.1136/bmj-2021-068060
https://dx.doi.org/10.1136/bmj-2021-068060
https://dx.doi.org/10.1016/j.ejphar.2014.01.064
https://dx.doi.org/10.1016/j.ejphar.2014.01.064
https://dx.doi.org/10.3389/fphar.2021.652688
https://dx.doi.org/10.1126/scitranslmed.aau5266
https://dx.doi.org/10.1126/scitranslmed.aau5266
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2020.22760&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6269
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2020.22760&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6269
https://dx.doi.org/10.1093/ofid/ofab050
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.33090&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6269
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.33090&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6269
https://clinicaltrials.gov/ct2/show/NCT04668950

JAMA Network Open | Infectious Diseases Fluvoxamine for Outpatient Management of COVID-19 to Prevent Hospitalization

10. Reis G, Dos Santos Moreira-Silva EA, Silva DCM, et al. Effect of early treatment with fluvoxamine on risk of
emergency care and hospitalisation among patients with COVID-19: the TOGETHER randomised, platform clinical
trial. Lancet Glob Health. 2021;10:e24-e51. doi:10.1016/52214-109X(21)00448-4

11. Lenze EJ. August 20, 2021: Fluvoxamine for early treatment of covid-19: the STOP COVID clinical trials.
Rethinking Clinical Trials. Published August 24, 2021. Accessed November 1, 2021. https://rethinkingclinicaltrials.org/
news/august-20-2021-fluvoxamine-for-early-treatment-of-covid-19-the-stop-covid-clinical-trials-eric-lenze-md/

12. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;372(71):n71. doi:10.1136/bmj.n71

13. Rover C. Bayesian random-effects meta-analysis using the bayesmeta R Package. J Stat Softw. 2020;1(6). doi:10.
18637/jss.v093.i06

14. Viechtbauer W. Conducting meta-analyses in R with the metafor package. J Stat Softw. 2010;36(3):1-48.
doi:10.18637/jss.v036.i03

15. R Core Team. R: a language and environment for statistical computing. R Foundation for Statistical Computing.
Published 2019. Accessed March 3, 2022. https://www.R-project.org

16. Zampieri FG, Casey JD, Shankar-Hari M, Harrell FE Jr, Harhay MO. Using bayesian methods to augment the
interpretation of critical care trials: an overview of theory and example reanalysis of the alveolar recruitment for
acute respiratory distress syndrome trial. Am J Respir Crit Care Med. 2021;203(5):543-552. doi:10.1164/rccm.
202006-2381CP

17. Turner RM, Jackson D, Wei Y, Thompson SG, Higgins JPT. Predictive distributions for between-study
heterogeneity and simple methods for their application in bayesian meta-analysis. Stat Med. 2015;34(6):
984-998. doi:10.1002/sim.6381

18. Harris RJ, Deeks JJ, Altman DG, Bradburn MJ, Harbord RM, Sterne JAC. Metan: fixed- and random-effects
meta-analysis. Stata J. 2008;8(1):3-28. doi:10.1177/1536867X0800800102

19. Lee TC, McDonald EG, Butler-Laporte G, Harrison LB, Cheng MP, Brophy JM. Remdesivir and systemic
corticosteroids for the treatment of COVID-19: a bayesian re-analysis. Int J Infect Dis. 2021;104:671-676. doi:10.
1016/j.ijid.2021.01.065

20. Guyatt GH, Oxman AD, Vist GE, et al; GRADE Working Group. GRADE: an emerging consensus on rating quality
of evidence and strength of recommendations. BMJ. 2008;336(7650):924-926. doi:10.1136/bmj.39489.
470347.AD

21. University of Minnesota. COVID-OUT: early outpatient treatment for SARS-CoV-2 infection (COVID-19).
ClinicalTrials.gov; 2022. Accessed February 10, 2022. https://clinicaltrials.gov/ct2/show/NCT04510194

22. SigmaDrugs Research Ltd. A randomized, double-blind, placebo-controlled, adaptive-design study to assess
the safety and efficacy of daily 200 mg fluvoxamine as add-on therapy to standard of care in moderate severity
COVID-19 patients. ClinicalTrials.gov; 2021. Accessed February 10, 2022. https://clinicaltrials.gov/ct2/show/
NCT04718480

23. Naggie S. ACTIV-6: COVID-19 outpatient randomized trial to evaluate efficacy of repurposed medications.
ClinicalTrials.gov; 2021. Accessed February 10, 2022. https://clinicaltrials.gov/ct2/show/NCT04885530

24. Wannigama DL. Randomized-controlled trial of the effectiveness of COVID-19 early treatment in community
with fluvoxamine, bromhexine, cyproheptadine, and niclosamide in decreasing recovery time. ClinicalTrials.gov;
2022. Accessed February 10, 2022. https://clinicaltrials.gov/ct2/show/NCT05087381

25, Safa M. Effect of fluvoxamine medicine on cytokine level of COVID-19 patients, hospitalized in ICU ward.
Accessed November 12, 2021. https://trialsearch.who.int/Trial2.aspx?Trial D=IRCT20131115015405N4

26. Chong YP. Fluvoxamine for adults with mild to moderate COVID-19: a single-blind, randomized, placebo-
controlled trial. ClinicalTrials.gov; 2021. Accessed November 12, 2021. https://clinicaltrials.gov/ct2/show/
NCT04711863

27. Siripongboonsitti T. Effect of combined fluvoxamine with favipiravir versus favipiravir monotherapy in
prevention of clinical deterioration among mild to moderate COVID-19 patients monitoring by telemedicine in
virtual clinic: open-label randomized controlled trial. World Health Organization; 2021. Accessed November 12,
2021. https://trialsearch.who.int/?TrialD=TCTR20210615002

28. Lopez-Medina E, Lopez P, Hurtado IC, et al. Effect of ivermectin on time to resolution of symptoms among
adults with mild COVID-19: a randomized clinical trial. JAMA. 2021;325(14):1426-1435. doi:10.1001/jama.2021.3071

29. Bhimraj A, Morgan R, Hirsch Shumaker A, et al. Infectious diseases society of america guidelines on the
treatment and management of patients with COVID-19 version 5.5.2. Infectious Diseases Society of America.
Published January 12, 2022. Accessed January 14, 2022. https://www.idsociety.org/practice-guideline/covid-19-
guideline-treatment-and-management/

[5 JAMA Network Open. 2022;5(4):€226269. doi:10.1001/jamanetworkopen.2022.6269 April 6,2022 9/10

Downloaded From: https://jamanetwor k.com/ on 04/14/2022


https://dx.doi.org/10.1016/S2214-109X(21)00448-4
https://rethinkingclinicaltrials.org/news/august-20-2021-fluvoxamine-for-early-treatment-of-covid-19-the-stop-covid-clinical-trials-eric-lenze-md/
https://rethinkingclinicaltrials.org/news/august-20-2021-fluvoxamine-for-early-treatment-of-covid-19-the-stop-covid-clinical-trials-eric-lenze-md/
https://dx.doi.org/10.1136/bmj.n71
https://dx.doi.org/10.18637/jss.v093.i06
https://dx.doi.org/10.18637/jss.v093.i06
https://dx.doi.org/10.18637/jss.v036.i03
https://www.R-project.org
https://dx.doi.org/10.1164/rccm.202006-2381CP
https://dx.doi.org/10.1164/rccm.202006-2381CP
https://dx.doi.org/10.1002/sim.6381
https://dx.doi.org/10.1177/1536867X0800800102
https://dx.doi.org/10.1016/j.ijid.2021.01.065
https://dx.doi.org/10.1016/j.ijid.2021.01.065
https://dx.doi.org/10.1136/bmj.39489.470347.AD
https://dx.doi.org/10.1136/bmj.39489.470347.AD
https://clinicaltrials.gov/ct2/show/NCT04510194
https://clinicaltrials.gov/ct2/show/NCT04718480
https://clinicaltrials.gov/ct2/show/NCT04718480
https://clinicaltrials.gov/ct2/show/NCT04885530
https://clinicaltrials.gov/ct2/show/NCT05087381
https://trialsearch.who.int/Trial2.aspx?TrialID=IRCT20131115015405N4
https://clinicaltrials.gov/ct2/show/NCT04711863
https://clinicaltrials.gov/ct2/show/NCT04711863
https://trialsearch.who.int/?TrialID=TCTR20210615002
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2021.3071&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.6269
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/

JAMA Network Open | Infectious Diseases Fluvoxamine for Outpatient Management of COVID-19 to Prevent Hospitalization

30. List of medications, September 29, 2021. Régie de I'assurance maladie du Québec. Published October 1, 2021.
Accessed October 27, 2021. https://www.ramg.gouv.qc.ca/en/media/12091

31. Fluvoxamine Prices. GoodRx. Accessed November 8, 2021. https://www.goodrx.com/fluvoxamine

SUPPLEMENT.

eMethods. Statistical Code

eTable 1. Details of Randomized Controlled Trials Identified in Search of Registry
eFigure 1. Forest Plot of Bayesian Analysis With Weakly Neutral Prior

eFigure 2. Forest Plot of Bayesian Analysis With Moderately Optimistic Prior
eTable 2. Considerations for Relative Contraindications to Fluvoxamine

[5 JAMA Network Open. 2022;5(4):€226269. doi:10.1001/jamanetworkopen.2022.6269 April 6,2022 10/10

Downloaded From: https://jamanetwor k.com/ on 04/14/2022


https://www.ramq.gouv.qc.ca/en/media/12091
https://www.goodrx.com/fluvoxamine

