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Background: Previous trials have demonstrated the effects
of fluvoxamine alone and inhaled budesonide alone for preven-
tion of disease progression among outpatients with COVID-19.

Objective: To determine whether the combination of fluvox-
amine and inhaled budesonide would increase treatment effects
in a highly vaccinated population.

Design: Randomized, placebo-controlled, adaptive platform
trial. (ClinicalTrials.gov: NCT04727424)

Setting: 12 clinical sites in Brazil.

Participants: Symptomatic adults with confirmed SARS-CoV-2
infection and a known risk factor for progression to severe
disease.

Intervention: Patients were randomly assigned to either
fluvoxamine (100 mg twice daily for 10 days) plus inhaled
budesonide (800 mcg twice daily for 10 days) or matching
placebos.

Measurements: The primary outcome was a composite of
emergency setting retention for COVID-19 for more than
6 hours, hospitalization, and/or suspected complications due
to clinical progression of COVID-19 within 28 days of random-
ization. Secondary outcomes included health care attendance
(defined as hospitalization for any cause or emergency depart-
ment visit lasting >6 hours), time to hospitalization, mortality,
patient-reported outcomes, and adverse drug reactions.

Results: Randomization occurred from 15 January to 6 July
2022. A total of 738 participants were allocated to oral flu-
voxamine plus inhaled budesonide, and 738 received pla-
cebo. The proportion of patients observed in an emergency
setting for COVID-19 for more than 6 hours or hospitalized
due to COVID-19 was lower in the treatment group than the
placebo group (1.8% [95% credible interval {CrI}, 1.1% to
3.0%] vs. 3.7% [95% CrI, 2.5% to 5.3%]; relative risk, 0.50 [95%
CrI, 0.25 to 0.92]), with a probability of superiority of 98.7%.
No relative effects were found between groups for any of the
secondary outcomes. More adverse events occurred in the
intervention group than the placebo group, but no important
differences between the groups were detected.

Limitation: Low event rate overall, consistent with contem-
porary trials in vaccinated populations.

Conclusion: Treatment with oral fluvoxamine plus inhaled
budesonide among high-risk outpatients with early COVID-19
reduced the incidence of severe disease requiring advanced care.
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T here is an urgent need for accessible and effective
treatments for early SARS-CoV-2 infection, especially

for patients without access to oral protease inhibitors or
effective monoclonal antibodies. Combining interven-
tions with demonstrated effects may improve the effec-
tiveness seen with each individual drug. Fluvoxamine, a
selective serotonin reuptake inhibitor, and inhaled bude-
sonide, a corticosteroid, have been evaluated in multiple
trials and have shown treatment benefits in phase 2 and
3 trials (1–6), with anti-inflammatory or antiviral effects
hypothesized as the potential mechanism behind the
treatment effect (7, 8). Fluvoxamine has shown clinical
benefits for doses at or above 100 mg twice daily but not
at 50mg twice daily (2, 3, 9). Given the established safety
profiles and clinical benefits of fluvoxamine and budesonide

in the treatment of COVID-19, we sought to evaluate the
potential additive benefits of combining these regimens.
Further justification for combining them can be found in
the protocol (available at Annals.org).

We conducted a randomized, placebo-controlled,
adaptive platform trial at 12 sites in Brazil to evaluatewhether
fluvoxamine, 100 mg twice daily, plus inhaled budesonide
would prevent severe progression of COVID-19 among
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outpatients with laboratory-documented SARS-CoV-2 infec-
tion. A platform trial design allows for agents to be added
and tested using a single overarching master protocol
(10, 11). Ten different interventions have been evaluated
in this platform trial; we report here on the clinical evalua-
tion of oral fluvoxamine plus inhaled budesonide using a
concurrent placebo control group.

METHODS

Study Design andOversight
The TOGETHER trial is a randomized adaptive plat-

form trial to investigate the efficacy of repurposed treat-
ments for COVID-19 among high-risk adult outpatients
(12). The trial was designed and is conducted in partner-
ship with local public health authorities from 12 partici-
pating cities in Brazil to simultaneously test potential
treatments for early disease using a master protocol. A
master protocol defines prospective decision criteria for
discontinuing interventions because of futility, stopping
due to superiority over placebo, or adding new interven-
tions. Interventions that have thus far been evaluated
include hydroxychloroquine (protocol 1), lopinavir–ritona-
vir (protocol 1) (13), metformin (protocol 2) (14), ivermec-
tin (protocol 2) (15), fluvoxamine (protocol 2) (2),
doxazosin (protocol 2), and pegylated interferon lambda
(protocol 2) (16), all versus concurrent placebos. The
TOGETHER trial is centrally coordinated by Platform Life
Sciences (Vancouver, British Columbia, Canada), with local
implementation by Cardresearch (Belo Horizonte, Brazil).

The platform trial began on 2 June 2020, and enroll-
ment into the fluvoxamine–budesonide group began on
6 January 2022. The trial complies with the International
Conference on Harmonization Good Clinical Practice
guidance as well as local regulatory requirements. Ethical
approval was provided by local and national ethics boards
in Brazil (CONEP CAAE: 41174620.0.1001.5120, approval
letter 5.501.284) and the Hamilton Integrated Research
Ethics Board in Canada (approval letter 13390). The full
protocol and statistical analysis plan have been published
previously (12) and are available at Annals.org. The
Adaptive designs CONSORT (Consolidated Standards Of
Reporting Trials) Extension statement guided this article (17,
18). The steering committee made all protocol-related deci-
sions, and sponsors had no role in trial conduct, data analy-
sis, or the decision to submit themanuscript for publication.

Setting
The Supplement (available at Annals.org) lists the

cities and investigators for the 12 clinical sites in Brazil that
participated in the trial. Local investigators, in partnership
with local public health authorities, recruited participants
at community health facilities (emergency settings, influ-
enza symptom referral centers, and primary care community
centers). We used several community outreach strategies,
including physical and socialmedia as per local public health
authorities, to create awareness of the trial.

Participant Screening
Upon presentation to 1 of the trial outpatient care

clinics, potential participants were screened with respect

to eligibility criteria. Key inclusion criteria were age
18 years or older; presentation within 7 days of symptom
onset to an outpatient care setting with an acute clinical
condition consistent with COVID-19; positive rapid test
result for SARS-CoV-2 infection; and at least 1 high-risk
criterion for deterioration, including age 50 years or older,
diabetes mellitus, hypertension requiring medication, car-
diovascular disease, lung disease, smoking, obesity (body
mass index [BMI] >30 kg/m2), organ transplant, chronic
kidney disease (stage IV) or receipt of dialysis, immuno-
suppressive therapy (≥10 mg of prednisone daily or
equivalent), cancer diagnosis within 6 months, or receipt
of chemotherapy for cancer. Further inclusion and exclu-
sion criteria are documented in the study protocol (12).

If a patient met the eligibility criteria, study personnel
obtained written informed consent in person and per-
formed a rapid antigen test for SARS-CoV-2 (Panbio
[Abbott]). Before randomization, study personnel col-
lected data on demographic characteristics, medical
history, comorbidities, concomitant medications, expo-
sure to an index case, and score on the World Health
Organization (WHO) Clinical Progression Scale (17).

Randomization and Trial Interventions
Participants were randomly assigned using a central-

ized core randomization process handled by an independ-
ent, unblinded pharmacist who was not aware of any
protocol-related procedures and was contracted specifi-
cally for this process. Sites requested randomization via
text message to the pharmacist at the coordinating center
in order to maintain allocation concealment. Patients were
randomly assigned using a block randomization proce-
dure for each participating site, with stratification by age
(<50 and ≥50 years). The trial team, site staff, and patients
were blinded to treatment allocation. The active drugs
and the placebos were packaged in identically shaped
bottles and inhalers labeled with letters corresponding to
the active group or the placebo group. Only the third-
party pharmacist responsible for releasing the randomiza-
tion was aware of which letter was associated with which
drug or placebo.

Data Collection and Participant Follow-up
Our primary outcome was a composite that included

emergency setting visits due to clinical worsening of
COVID-19 (defined as the participant remaining under
observation for >6 hours) or hospitalization due to pro-
gression of COVID-19 (worsening of clinical status) and/
or suspected COVID-19 complications within 28 days of
randomization. The composite end point was chosen
because it addresses both hospitalization and a proxy for
hospitalization (retention in an emergency setting for
COVID-19), as many patients were prevented from being
hospitalized by hospital overcapacity during peak waves.
This region of Brazil implemented hospital-like services
in the emergency settings, with 50 to 80 beds and provision
of services that included oxygenation, sedation, multiday
stays, andmechanical ventilation. Time was measured from
the first medical evaluation to discharge and was derived
frommedical charts at the clinical sites.
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Key secondary outcomes included 1) time to clinical
improvement; 2) the number of days with respiratory
symptoms; 3) time to hospitalization for any cause or due
to COVID-19 progression; 4) mortality from any cause
and time to death from any cause; 5) WHO Clinical
Progression Scale score; 6) the number of days in the hos-
pital and receiving mechanical ventilation; and 7) adverse
events, adverse reactions to the study medications, and
the proportion of participants who were nonadherent to
the study drugs. All secondary outcomes were assessed
up to 28 days after randomization.

Study personnel collected outcome data on days 1,
2, 3, 4, 5, 7, 10, 14, 28, and 60 via in-person contact, tele-
phone contact, or social media applications using video-
conferencing. We collected outcome data regardless of
whether participants took study medication. In cases of
adverse events, unscheduled visits outside clinical care
could occur at any time during the treatment period.

Considering the transmission characteristics of SARS-
CoV-2 and the isolation recommendations for persons
who were positive for infection, we collected limited data
on vital signs. Cardiac safety was assessed using 6-lead
electrocardiography (KardiaMobile) at the baseline visit.
The digital recordings were deidentified and transferred
to a central facility (Cardresearch, Belo Horizonte, Brazil)
for reading. Oxygen status was assessed using a pulse ox-
imeter for noninvasive arterial oxygen saturation (SpO2)
and pulse (Jumper Medical Equipment), and temperature
was measured by research personnel using a standard
digital oral thermometer. Mid-turbinate nasal swab kits and
sterile recipient storage were provided for collection of a
nasopharyngeal swab, sputum, or saliva at days 3 and 7.

All serious and nonserious adverse events were
reported to study personnel per local regulatory require-
ments. Reportable adverse events included serious adverse
events, adverse events resulting in discontinuation of study
medication, and adverse events deemed to possibly be
related to studymedication.

Trial Interventions
All participants received usual care for COVID-19

from health care workers at public health facilities. Patients
were randomly assigned to fluvoxamine (Luvox [Abbott];
100 mg twice daily for 10 days) plus inhaled budesonide
(800 mcg twice daily for 10 days) or corresponding pla-
cebo starting immediately after randomization (day 1). We
used both a matched oral placebo and a blinded inhaled
placebo. Research personnel provided participants with a
welcome video that included information on the trial, the
study drugs, adverse events, and follow-up procedures.
Clinicians providing usual care in public health facilities
typically focus on management of symptoms by providing
antipyretics or recommending antibiotics for suspected
bacterial pneumonia.

End Point Assessments
Symptom and event assessments were done virtually.

Mid-turbinate nasal swabs were self-collected on days 3
and 7 after randomization.

Subgroups
We defined subgroups a priori, as in previous evalu-

ations in our platform trial (2, 13–15). These included age
(<50 and ≥50 years), sex, symptom onset (≤3 or >3
days), SARS-CoV-2 vaccination status, and obesity (BMI
≤30 or >30 kg/m2). We applied the ICEMAN (Instrument
for assessing the Credibility of Effect Modification Analyses)
tool for subgroup credibility (18).

Statistical Analysis
The adaptive design protocol and the master statisti-

cal analysis plan (available at Annals.org) provide details
on sample size calculation and statistical analyses (12).
This platform trial is adaptive and allows for sample size
reassessment based on the results of interim analyses.
To plan for each group, we assumed a minimum clinical
utility of 37.5% (relative risk reduction) to achieve 80%
power with a 2-sided type I error rate of 0.05 for a pair-
wise comparison against the placebo, assuming a con-
trol event rate of 15%. This resulted in an initial plan to
recruit 681 participants per group. Given the pace at
which patients were recruited and the fact that recruit-
ment continued during the interim analysis by the data
and safety monitoring committee, our total number of
patients was 738 per group. The statistical team con-
ducted planned interim analyses. Stopping thresholds
for futility were established if the posterior probability of
superiority was less than 40% at the interim analysis. A
group can be stopped for superiority if the posterior
probability of superiority meets the threshold of 97.6%.
Our decision rules were calibrated using simulations to
meet the type I error rate.

We applied a Bayesian framework for our primary
outcome analysis and a frequentist approach for all sen-
sitivity analyses and secondary outcomes. Performing
Bayesian analysis will allow us to report the posterior
probability of treatment efficacy at the end of the trial inde-
pendent of the decisions made along the way. Posterior ef-
ficacy for the primary outcome is calculated using the
b -binomial model for event rates as detailed in the statisti-
cal analysis plan (19), assuming informed priors based on
the observational data for both placebo and fluvoxamine.
Our analyses were limited to the concurrently randomly
assigned population. We assessed subgroup effects
according to the preplanned statistical analysis plan.
Missing data were not imputed.

We assessed time-to-event outcomes using Cox pro-
portional hazards models, with right-censoring recorded
whenever patients were lost to follow-up (including hos-
pitalizations not related to COVID-19) or at the end of
the 28-day follow-up if no event was recorded before
then. Time-to-event analyses that were not adjusted for
competing risks and numerical secondary outcomes
were performed using the default Bayesian implementa-
tion of the Cox proportional hazards model in the brms
library in R. Full details of these methods are provided in
the Supplement. We assessed binary outcomes using
the b-binomial model for binomial proportions. Model
assumptions were evaluated by testing for proportionality
(20). Relative risk was calculated using Bayesian b-binomial
distribution to estimate the probability of an event in the
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treatment group divided by the probability of an event in
the placebo group. All analyses were performed in accord-
ance with a priori analysis plans using R, version 4.0.3 (R
Foundation for Statistical Computing).

Data and SafetyMonitoring Committee
A data and safety monitoring committee provided in-

dependent oversight for this trial. We planned a final in-
terim analysis of the fluvoxamine–budesonide group
based on data up to 6 July 2022. We present follow-up
of all patients up to 28 days.

Role of the Funding Source
The funders had no role in the study design; collec-

tion, analysis, or interpretation of the data; writing of the
manuscript; or the decision to submit the manuscript for
publication.

RESULTS

We screened 5374 potential participants for inclu-
sion in this phase of the platform trial (Figure 1). The trial
enrolled its first participant on 2 June 2020, and enroll-
ment into the fluvoxamine–budesonide group began on
15 January 2022. By 6 July 2022, 1476 recruited partici-
pants had been randomly assigned to fluvoxamine–
budesonide (n = 738) or placebo (n = 738). Four additional
participants who did not meet the eligibility criteria were
erroneously randomly assigned and are not included in

the analysis. The median age of the participants was
51 years (range, 18 to 102 years), and 898 (60.8%) were
women (Table 1). Most participants (n = 1419 [96.1%])
self-identified as mixed race, 36 (2.4%) self-identified as
White, and 20 (1.4%) self-identified as Black or of African
heritage. Because the trial is ongoing, we provide descrip-
tive summaries of only participants who were randomly
assigned to fluvoxamine–budesonide or placebo during
the same period. The groups were generally well balanced
with respect to age, BMI, and comorbidities (Table 1).
The majority of patients had received at least 1 dose of
COVID-19 vaccine, although a slightly higher proportion in
the placebo group were unvaccinated compared with the
treatment group (3.0% vs. 1.6%). The median number of
days with symptoms before randomization was 3 (SD, 1.86).

Primary Outcomes
The data and safety monitoring committeemet 4 times

after the protocol initiation and last met on 6 July 2022, at
which time it recommended that the trial stop randomly
assigning patients to the fluvoxamine–budesonide group
because the comparison had met the prespecified superi-
ority threshold (97.6%) for the primary end point. Overall,
1.8% (13 of 738; 95% credible interval [CrI], 1.1% to 3.0%)
of patients randomly assigned to fluvoxamine–budesonide
were hospitalized or retained in an acute care emergency
setting for 6 hours or longer due to COVID-19 compared
with 3.7% (27 of 738; CrI, 2.5% to 5.3%) in the matched

Figure 1. Participant flow chart.

 
 

Patients screened for eligibility 
(n = 5374)

Excluded (n = 3650)

Randomly assigned (n = 1724)

Allocated to other treatment (pegylated 
interferon lambda) (n = 242)

Allocated to fluvoxamine 
plus budesonide (n = 741)

Allocated to placebo
 (n = 739)

Completed treatment (n = 647)
Discontinued treatment (n = 94)
   Not adherent: 49
   Requested discontinuation: 34
   Adverse event: 6
   Hospitalized: 4
   Protocol deviation: 1

Completed placebo (n = 688)
Discontinued placebo (n = 51)
   Not adherent: 28
   Requested discontinuation: 20
   Adverse event: 1
   Hospitalized: 1
   Protocol deviation: 1

Discontinued trial (n = 6)
   Died: 1
   Withdrew: 1
   Lost to follow-up: 3
   Adverse event: 1

Discontinued trial (n = 1)
Lost to follow-up (n = 4)

Protocol deviation (inappropriate 
randomization) (n = 3)

Completed follow-up 
assessment at day 60 (n = 738)

Completed follow-up 
assessment at day 60 (n = 738)

Protocol deviation (inappropriate 
randomization) (n = 1)
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placebo group (Table 2). Based on the Bayesian b -bino-
mial model, fluvoxamine–budesonide reduced the com-
posite primary end point of hospitalization or retention in
an emergency setting for 6 hours or more due to COVID-
19 (relative risk, 0.50 [95% CrI, 0.25 to 0.92]; risk difference,
0.019 [95% CrI, 0.017 to 0.020]) in the intention-to-treat
population (Figure 2). The probability that the event rate
was lower in the fluvoxamine–budesonide group com-
pared with the placebo group was 98.7%. The number
needed to treat was 53.

Table 2 presents findings from secondary outcome
analyses. We found that the direction of effect of the

combination intervention was consistent across all out-
comes. One death occurred in the trial: A patient
receiving the combination intervention died 12 days af-
ter randomization from a pulmonary cause. We found
no substantial difference in health care attendance
among active patients (relative risk, 0.64 [95% CrI, 0.36
to 1.11]). In addition, no notable difference in time to
recovery was detected between groups (hazard ratio,
1.02 [95% CrI, 0.91 to 1.13]). More adverse events
occurred in the intervention group than in the placebo
group, but no important differences between groups
were detected.

Table 1. Characteristics of Patients in the TOGETHER Trial, by Treatment Allocation

Characteristic Fluvoxamine–Budesonide
(n=738)

Placebo (n=738) Total (n=1476)

Sex, n (%)
Female 445 (60.3) 453 (61.4) 898 (60.8)
Male 293 (39.7) 285 (38.6) 578 (39.2)

Self-identified race, n (%)
Mixed race 710 (96.2) 709 (96.1) 1419 (96.1)
White 14 (1.9) 22 (3.0) 36 (2.4)
Black or African American 13 (1.8) 7 (0.9) 20 (1.4)
Missing 1 (0.1) 0 (0) 1 (0.1)

Age
<50 y, n (%) 323 (43.8) 323 (43.8) 646 (43.8)
≥50 y, n (%) 414 (56.2) 415 (56.2) 829 (56.2)
Missing, n 1 0 1
Median age (range), y 51.0 (18.0–102.0) 51.0 (18.0–84.0) 51.0 (18.0–102.0)

Body mass index
≤30 kg/m2, n (%) 418 (59.5) 399 (56.0) 817 (57.8)
>30 kg/m2, n (%) 284 (40.5) 313 (44.0) 597 (42.2)
Missing, n 36 26 62

Time since onset of symptoms
Median time (range), d 3 (0–7) 3 (0–7) 3 (0–7)
≤3d, n (%) 463 (62.8) 454 (61.5) 917 (62.2)
>3 d, n (%) 274 (37.2) 284 (38.5) 558 (37.8)
Missing, n 1 0 1

COVID-19 vaccine status*
0 doses, n (%) 12 (1.6) 22 (3.0) 34 (2.3)
1 dose, n (%) 26 (3.6) 25 (3.4) 51 (3.5)
2 doses, n (%) 375 (51.5) 388 (52.9) 763 (52.2)
3 doses, n (%) 315 (43.3) 299 (40.7) 614 (42.0)
Missing, n 10 4 14

Risk factors, n (%)
Chronic cardiac disease† 29 (3.9) 29 (3.9) 58 (3.9)
Hypertension 329 (44.6) 327 (44.3) 656 (44.4)
Chronic pulmonary disease 12 (1.6) 24 (3.3) 36 (2.4)
Asthma 87 (11.8) 83 (11.2) 170 (11.5)
Chronic kidney disease 1 (0.1) 3 (0.4) 4 (0.3)
Rheumatologic disorder 11 (1.5) 5 (0.7) 16 (1.1)
Type 1 diabetes mellitus 14 (1.9) 15 (2.0) 29 (2.0)
Type 2 diabetes mellitus 128 (17.3) 121 (16.4) 249 (16.9)
Malnutrition 1 (0.1) 0 (0.0) 1 (0.1)
Obesity (as defined by clinical staff) 276 (37.4) 291 (39.4) 567 (38.4)
HIV 13 (1.8) 17 (2.3) 30 (2.0)
Autoimmune disease 7 (0.9) 9 (1.2) 16 (1.1)
Cancer 15 (2.0) 21 (2.8) 36 (2.4)
Other comorbidities or risk factors 111 (15.0) 129 (17.5) 240 (16.3)
Multiple comorbidities or risk factors 487 (66.0) 516 (69.9) 1003 (68.0)

* Vaccines received >14 days before randomization.
† Includes congestive heart disease.
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Subgroup Analyses
In the prespecified subgroup analyses, we found no

substantial differences in the treatment effect between
fluvoxamine–budesonide and placebo among subgroups
based on age, sex, number of days since symptom onset,
or vaccination status (Figure 2). Estimates across the sub-
groups were generally consistent with the overall treat-
ment effect.

DISCUSSION

Our study is, to our knowledge, among the first to
evaluate a drug combination for treatment of ambulatory
patients with COVID-19 in a randomized trial. We found
a reduction in the composite end point for COVID-19
disease progression with a combination of oral fluvox-
amine, 100 mg twice daily, and inhaled budesonide. Our
study builds on several previous trials that evaluated
each drug independently. The combined effect seems to
offer benefits over individual use of each drug. A difference
from prior trials is that our trial was conducted in a popula-
tion that was approximately 95% vaccinated. Given the
safety, tolerability, ease of use, low cost, and widespread
availability of these drugs, our findings may be useful
for clinicians worldwide who are considering treating
outpatients.

Both fluvoxamine and inhaled budesonide have
been well described in the medical literature, yet neither
has received strong universal recommendations for use
by guideline groups. Our results are consistent with
those of the earlier trials that evaluated the individual
drugs. A meta-analysis that examined fluvoxamine, 100 mg
2 to 3 times per day, estimated a clinically useful reduction
in risk for hospitalization of about 25% in unvaccinated per-
sons (4, 21, 22). Low-dose fluvoxamine (50 mg twice daily)
did not have a clinical benefit (9), indicating that 100 mg
twice daily is probably the minimum effective dose. For
inhaled budesonide, 2 randomized trials from early in the

pandemic found reductions in time to recovery, hospitaliza-
tion, and acute care (5, 6). Recently, the ACTIV-6 collabora-
tors found that, compared with placebo, use of inhaled
fluticasone furoate was negative for its primary outcome
overall in a patient population with a high rate of vaccina-
tion similar to that in our study, yet a differential effect was
observed by vaccination status (P= 0.020). Among those
who were vaccinated, the fluticasone furoate group
trended toward faster recovery (hazard ratio, 1.10 [95%
CI, 0.95 to 1.28]) than those in the placebo group. This
suggests that the protective effect of inhaled corticoste-
roids in early COVID-19 could be limited to inhaled bude-
sonide as dosed—possibly as a consequence of the drug
bioavailability or interaction at the lung epithelium—or
may depend on preexisting primed immune status.

This is the tenth drug we have evaluated in the
TOGETHER trial. Major strengths of the trial include the
rapid recruitment and enrollment of patients at high risk
for severe COVID-19. The period between first recruit-
ment of a patient receiving this regimen and the final
data cut for our trial was 219 days. Our recruitment strat-
egy involves long-term engagement with the local public
health system. We successfully administered a matched
placebo for both our oral drug and our inhaled drug,
and we used a stopping rule based on the primary end
point. Our primary outcome is a composite of hospitali-
zation for adjudicated COVID-19 and retention for physi-
cian observation for COVID-19 in an emergency setting
(4, 21, 22) for longer than 6 hours. Specialized emergency
settings were developed to respond to the epidemic in
Brazil, and we considered prolonged observation and
treatment in these settings to be equivalent in importance
to hospitalization, as many patients who typically would
have been hospitalized were prevented from being hospi-
talized because of hospital overcapacity. Our approach
helped to identify persons experiencing clinical worsen-
ing even if capacity issues prevented them from being
hospitalized, given that those kept under observation for

Table 2. Outcome Events and Relative Effects of Fluvoxamine–Budesonide Versus Placebo

Outcome Fluvoxamine–Budesonide
(n=738), n (%)

Placebo (n=738),
n (%)

Treatment Effect
(95% CrI)

Probability of
Superiority, %

Primary outcomes
ED visit lasting >6h or hospitalization 13 (1.8) 27 (3.7) RR, 0.50 (0.25–0.92) 98.7
Hospitalization 7 (0.9) 8 (1.1) RR, 0.89 (0.33–2.35) 59.5

Secondary outcomes
Death due to COVID-19 1 (0.1) 0 (0) RR, 2.44 (0.18–76.66) –

Health care attendance 19 (2.6) 30 (4.1) RR, 0.64 (0.36–1.11) –

Days to ED visit lasting >6h or hospitalization NR NR HR, 0.47 (0.24–0.89) –

Days to hospitalization NR NR HR, 0.86 (0.31–2.38) –

Days to recovery NR NR HR, 1.02 (0.91–1.13) –

Any emergency setting visit 90 (12.2) 96 (13) RR, 0.94 (0.72–1.22) –

Mechanical ventilation 1 (0.1) 0 (0) RR, 2.44 (0.18–76.66) –

TEAE 130 (17.6) 95 (12.9) RR, 1.37 (1.07–1.75) –

Grade 1 12 (1.6) 6 (0.8) RR, 1.91 (0.77–5.10) –

Grade 2 106 (14.4) 76 (10.3) RR, 1.39 (1.06–1.83) –

Grade 3 13 (1.8) 18 (2.4) RR, 0.73 (0.36–1.44) –

Grade 4 2 (0.3) 0 (0) RR, 3.84 (0.41–116.34) –

Grade 5 1 (0.1) 0 (0) RR, 2.44 (0.18–76.66) –

Serious TEAE 16 (2.2) 14 (1.9) RR, 1.14 (0.57–2.31) –

CrI = credible interval; ED = emergency department; HR = hazard ratio; NR = not reported; RR = relative risk; TEAE = treatment-emergent adverse event.
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6 hours or longer tended to have more severe symptoms.
Unlike many outpatient clinical trials, our study involves
direct patient contact via medical students, nurses, and
physicians who do at-home visits as well as follow-up via
21st century telecommunications.

Limitations of our trial include the low event rate
overall, which is consistent with contemporary trials in a
vaccinated population (9). Compared with interventions
evaluated in 2021, our composite event rate decreased
from an average of 16% in an unvaccinated population
to 4.1% in a vaccinated population. This is likely due to
the high rate of vaccination in our trial as well as poten-
tial previous exposure to SARS-CoV-2 among patients.
However, it should be noted that the results of our sub-
group analysis suggest that the treatment effect remained
significant even after removal of unvaccinated patients
from the analysis. As event rates have become lower over
the course of the pandemic, it has become more difficult
to determine which end points should be prioritized in
clinical trials. Although other end points have been sug-
gested, there is no consensus on the optimal outcomes,
and regulatory authorities have not provided updated
guidance.

Our trial found that the combination of fluvoxamine,
100 mg twice daily, and inhaled budesonide reduced
the need for advancedmedical care in this high-risk pop-
ulation. The absolute number of serious adverse events
associated with this combination therapy was lower than
in the placebo group. This study has implications for clin-
ical management of patients globally. Although oral ther-
apeutics for COVID-19 are available in the United States

and, to a lesser extent, in other high-income countries,
they are predominantly prescribed in elderly popula-
tions. These drugs are largely unavailable in low- and
middle-income countries. For that reason, the use of repur-
posed drugs may be an important option for health care
providers.

In conclusion, administration of the combination of
fluvoxamine, 100 mg twice daily, and inhaled budeso-
nide reduced the rate of COVID-19 progression resulting
in prolonged observation in an emergency setting or
hospitalization among outpatients with high risk for serious
disease.

From ViRx@Stanford, Stanford Biosecurity and Pandemic
Preparedness Initiative, Stanford, California; Research Division,
Cardresearch - Cardiologia Assistencial e de Pesquisa, Belo
Horizonte, Brazil; Department of Medicine, Pontifícia Universidade
Católica de Minas Gerais, Minas Gerais, Brazil; and Department of
Health Research Methods, Evidence, and Impact, McMaster
University, Hamilton, Ontario, Canada (G.R.); Research Division,
Cardresearch - Cardiologia Assistencial e de Pesquisa, Belo
Horizonte, Brazil, and Department of Medicine, Pontifícia
Universidade Católica de Minas Gerais, Minas Gerais, Brazil
(E.A.d.S.M.S., D.C.M.S., V.H.d.S.C., C.V.Q.d.S.); Department of
Health Research Methods, Evidence, and Impact, McMaster
University, Hamilton, Ontario, Canada (L.T., S.S., P.M., G.H.G.);
Research Division, Cardresearch - Cardiologia Assistencial e de
Pesquisa, Belo Horizonte, Brazil (T.S.F., M.I.C.S., L.B.R., R.O.);
Public Health Care Division, City of Ibirit�e, Brazil (A.M.R.N.);
Department of Public Health at UNIFIPMoc and Family Medicine

Figure 2. Subgroup analyses comparing fluvoxamine–budesonide versus matched placebo.

Placebo

Subgroup

ITT population

Age
  ≥50 y
 <50 y

Sex
  Male
  Female

Symptom onset
  ≤3 d
  >3 d

SARS-CoV-2 vaccination status
  Unvaccinated
  Vaccinated

Obesity (BMI >30 kg/m2)
  Yes
  No

13/738

10/414
3/323

7/293
6/445

9/463
4/274

1/12
12/716

7/284
6/418

27/738

23/415
4/323

13/285
14/453

13/454
14/284

3/22
24/712

11/313
16/399

0.1 0.3 1.0

Favors fluvoxamine–budesonide Favors placebo

Relative Risk
(95% Crl)

0.50 (0.25−0.92)

0.45 (0.22−0.90)
0.78 (0.19−3.04)

0.55 (0.22−1.26)
0.46 (0.18−1.10)

0.69 (0.30−1.55)
0.33 (0.11−0.85)

0.80 (0.11−3.77)
0.51 (0.25−0.97)

0.69 (0.27−1.68)
0.39 (0.15−0.90)

Events, n/N

Fluvoxamine−
Budesonide

In the prespecified subgroup analyses, we found consistent evidence of treatment benefits with fluvoxamine–budesonide compared with matched
placebo. BMI=body mass index; CrI = credible interval; ITT= intention-to-treat.
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Fellowship Program, City of Montes Claros, Brazil (A.P.F.G.A.);
Public Health, Mental and Family Medicine Department, Ouro
Preto Federal University, Minas Gerais, Brazil (L.C.M.S.); Public
Health Fellowship Program, Governador Valadares Public Health
Authority, Minas Gerais, Brazil (A.D.d.F.N.); Public Health, Mental
and Family Medicine Department, Ouro Preto Federal
University, Minas Gerais, Brazil, and Public Health Care Division,
City of Ibirit�e, Brazil (C.B., A.C.M.); Department of Public Health
at UNIFIPMoc and Family Medicine Fellowship Program, City of
Montes Claros, Brazil, and Public Health Care Division, City of
Brumadinho, Brazil (E.D.C.); Cytel, Vancouver, British Columbia,
Canada (O.H., H.R.); Platform Life Sciences, Vancouver, British
Columbia, Canada (L.A.W., J.I.F., C.M.G., J.R.S.); Certara,
Princeton, New Jersey, and Monash Institute of Pharmaceutical
Sciences, Monash University, Melbourne, Victoria, Australia
(C.R.R.); Division of Infectious Diseases and International
Medicine, Department of Medicine, University of Minnesota,
Minneapolis, Minnesota (D.R.B.); Department of Medicine,
Division of Respiratory Medicine, McGill University Health
Centre, Montr�eal, Qu�ebec, Canada (N.E.); Division of Infectious
Diseases, Department of Medicine, McGill University Health
Centre, Montr�eal, Qu�ebec, Canada (T.C.L.); Division of General
Internal Medicine, Department of Medicine, McGill University
Health Centre, Montr�eal, Qu�ebec, Canada (E.G.M.); School of
Immunology andMicrobial Sciences, Faculty of Life Sciences and
Medicine, King’s College London, London, United Kingdom
(M.B.); Nuffield Department of Primary Care Health Sciences,
University of Oxford, Oxford, United Kingdom (C.B.); Global
Health Institute, Georgetown University, Washington, DC (M.D.);
and ViRx@Stanford, Stanford Biosecurity and Pandemic
Preparedness Initiative, Stanford, California; Department of
Health Research Methods, Evidence, and Impact, McMaster
University, Hamilton, Ontario, Canada; Cytel, Vancouver,
British Columbia, Canada; and Platform Life Sciences,
Vancouver, British Columbia, Canada (E.J.M.).

Note: The TOGETHER trial consortium is a partnership between
academics and clinicians at ViRx@Stanford at Stanford University
in Stanford, California; McMaster University in Hamilton, Ontario,
Canada; and Pontificia Universidade Catolica de Minas Gerais,
Montes Claros State University, and Federal University of Ouro
Preto in Minas Gerais, Brazil. Other partners include Platform
Life Sciences, RainCity Analytics, the Toronto Centre for Liver
Disease, University Health Network of the University of Toronto,
MMS Holdings, the WHO Therapeutic Guidelines Committee,
and the Society for Clinical Trials. Trial documents can be found
on the Open Science Framework (https://doi.org/10.17605/OSF.
IO/EG37X). Trial data are shared with Vivli (www.vivli.org). The
work has been presented and reviewed by the WHO Outpatient
Trials Group. The executive committee takes responsibility for
the integrity of the data and the accuracy of the data analysis. The
trial executive committee oversaw all aspects of trial conduct,
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the protocol, and the committee vouches for the accuracy and
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and Mills had full access to all of the data in the study and take
responsibility for the integrity of the data and the accuracy of the
data analysis.
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