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Interim Analysis 

Due to extremely rapid enrollment related to the omicron variant surge, 2000 participants were 

enrolled in ACTIV-6 from December 15, 2021 to February 1, 2022. This resulted in the rapid and 

full accrual of the fluticasone arm before the first planned interim analysis by the independent 

data monitoring committee.  

 

Final Endpoint Selection 

Immediately prior to the final analysis and still blinded to treatment assignment, the investigators 

proposed time to recovery as the primary endpoint based on low event rates precluding an 

informative statistical comparison on progression to hospitalization or death. The choice of 

endpoint was approved by the Data and Safety Monitoring Committee and study oversight 

committees. 
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COVID-19 Ordinal Outcome Scale  

The COVID-19 outcomes for this trial are based on the World Health Organization’s 

Ordinal Scale for Clinical Improvement and will be collected via the online system and 

from the medical record. The following outcomes will be assessed as part of the COVID 

Clinical Progression Scale:  

0. No clinical or virological evidence of infection  

1. No limitation of activities  

2. Limitation of activities  

3. Hospitalized, no oxygen therapy  

4. Hospitalized, on oxygen by mask or nasal prongs  

5. Hospitalized, on non-invasive ventilation or high-flow oxygen  

6. Hospitalized, on intubation and mechanical ventilation  

7. Hospitalized, on ventilation + additional organ support – pressors, RRT, ECMO  

8. Death  
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Table S1. Demographics of ACTIV-6 and US populations 

 COVID-19 Cases 
U.S. General 
Population 

 
U.S. CDC Data 

ACTIV-6 
Participants 

Female % 53% 63% 51% 

Age, years (median) 36-41 45 38.1 

Race (%) 

Native American 1.1% 1.4% 0.7% 

Asian 3.8% 5.1% 5.6% 

Hawaiian, Pacific Islander 0.3% 0.2% 0.2% 

Black 12.3% 7.1% 12.5% 

White 54% 80.1% 60.1% 

Ethnicity (%) 

Latino 25% 12.6% 18.5% 
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Table S2. Baseline prevalence and severity of symptoms on study day 1 

Variable  
Inhaled 

Fluticasone 
(n=656) 

Placebo 
(n=621) 

Total 
(N=1277) 

Symptom burden on study day 1, No. (%)     

None 35/634 (5.52) 39/609 (6.40) 74/1243 (5.95) 

     Mild 402/634 (63.41) 371/609 (60.92) 773/1243 (62.19) 

     Moderate 186/634 (29.34) 174/609 (28.57) 360/1243 (28.96) 

     Severe 11/634 (1.74) 25/609 (4.11) 36/1243 (2.90) 

    

Fatigue, No./total (%)  
  

     None 41/628 (6.53) 30/592 (5.07) 71/1220 (5.82) 

     Mild 245/628 (39.01) 231/592 (39.02) 476/1220 (39.02) 

     Moderate 270/628 (42.99) 277/592 (46.79) 547/1220 (44.84) 

     Severe 72/628 (11.46) 54/592 (9.12) 126/1220 (10.33) 

Dyspnea, No./total (%)  
  

     None 318/628 (50.64) 313/592 (52.87) 631/1220 (51.72) 

     Mild 248/628 (39.49) 221/592 (37.33) 469/1220 (38.44) 

     Moderate 54/628 (8.60) 50/592 (8.45) 104/1220 (8.52) 

     Severe 8/628 (1.27) 8/592 (1.35) 16/1220 (1.31) 

Fever, No./total (%)  
  

     None 399/628 (63.54) 370/592 (62.50) 769/1220 (63.03) 

     Mild 158/628 (25.16) 160/592 (27.03) 318/1220 (26.07) 

     Moderate 56/628 (8.92) 56/592 (9.46) 112/1220 (9.18) 

     Severe 15/628 (2.39) 6/592 (1.01) 21/1220 (1.72) 

Cough, No./total (%)  
  

     None 62/628 (9.87) 50/592 (8.45) 112/1220 (9.18) 

     Mild 324/628 (51.59) 304/592 (51.35) 628/1220 (51.48) 

     Moderate 199/628 (31.69) 200/592 (33.78) 399/1220 (32.70) 

     Severe 43/628 (6.85) 38/592 (6.42) 81/1220 (6.64) 

Nausea, No./total (%)  
  

     None 435/627 (69.38) 415/592 (70.10) 850/1219 (69.73) 

     Mild 146/627 (23.29) 138/592 (23.31) 284/1219 (23.30) 

     Moderate 32/627 (5.10) 33/592 (5.57) 65/1219 (5.33) 

     Severe 14/627 (2.23) 6/592 (1.01) 20/1219 (1.64) 

Vomiting, No./total (%)  
  

     None 595/627 (94.90) 555/592 (93.75) 1150/1219 
(94.34) 

     Mild 21/627 (3.35) 28/592 (4.73) 49/1219 (4.02) 

     Moderate 10/627 (1.59) 7/592 (1.18) 17/1219 (1.39) 

     Severe 1/627 (0.16) 2/592 (0.34) 3/1219 (0.25) 

Diarrhea, No./total (%)  
  

     None 440/627 (70.18) 416/592 (70.27) 856/1219 (70.22) 

     Mild 140/627 (22.33) 131/592 (22.13) 271/1219 (22.23) 

     Moderate 34/627 (5.42) 37/592 (6.25) 71/1219 (5.82) 

     Severe 13/627 (2.07) 8/592 (1.35) 21/1219 (1.72) 

Body aches, No./total (%)  
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Variable  
Inhaled 

Fluticasone 
(n=656) 

Placebo 
(n=621) 

Total 
(N=1277) 

     None 158/627 (25.20) 127/592 (21.45) 285/1219 (23.38) 

     Mild 242/627 (38.60) 253/592 (42.74) 495/1219 (40.61) 

     Moderate 170/627 (27.11) 169/592 (28.55) 339/1219 (27.81) 

     Severe 57/627 (9.09) 43/592 (7.26) 100/1219 (8.20) 

Sore throat, No./total (%)  
  

     None 226/627 (36.04) 210/592 (35.47) 436/1219 (35.77) 

     Mild 259/627 (41.31) 235/592 (39.70) 494/1219 (40.53) 

     Moderate 107/627 (17.07) 113/592 (19.09) 220/1219 (18.05) 

     Severe 35/627 (5.58) 34/592 (5.74) 69/1219 (5.66) 

Headache, No./total (%)  
  

     None 191/627 (30.46) 170/592 (28.72) 361/1219 (29.61) 

     Mild 249/627 (39.71) 238/592 (40.20) 487/1219 (39.95) 

     Moderate 137/627 (21.85) 142/592 (23.99) 279/1219 (22.89) 

     Severe 50/627 (7.97) 42/592 (7.09) 92/1219 (7.55) 

Chills, No./total (%)  
  

     None 349/627 (55.66) 313/592 (52.87) 662/1219 (54.31) 

     Mild 177/627 (28.23) 194/592 (32.77) 371/1219 (30.43) 

     Moderate 77/627 (12.28) 73/592 (12.33) 150/1219 (12.31) 

     Severe 24/627 (3.83) 12/592 (2.03) 36/1219 (2.95) 

Nasal symptoms, No./total (%)  
  

     None 123/627 (19.62) 116/592 (19.59) 239/1219 (19.61) 

     Mild 293/627 (46.73) 281/592 (47.47) 574/1219 (47.09) 

     Moderate 174/627 (27.75) 153/592 (25.84) 327/1219 (26.83) 

     Severe 37/627 (5.90) 42/592 (7.09) 79/1219 (6.48) 

New loss of sense of taste or smell, No./total (%)  
  

     None 412/627 (65.71) 382/592 (64.53) 794/1219 (65.14) 

     Mild 102/627 (16.27) 93/592 (15.71) 195/1219 (16.00) 

     Moderate 51/627 (8.13) 57/592 (9.63) 108/1219 (8.86) 

     Severe 62/627 (9.89) 60/592 (10.14) 122/1219 (10.01) 

Values are no. (%). Study day 1 was the day of receipt of study medication. Participants were required to have at 
least 2 symptoms at time of randomization.  
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Table S3. FDA-authorized therapeutics utilized by participants 

COVID-19 Therapeutic Inhaled Fluticasone 
(n=656) 

Placebo 
(n=621) 

Remdesivir 1 (0.2%) 0 (0.0%) 

Monoclonal antibodies 17 (2.6%) 13 (2.1%) 

Nirmatrelvir/ritonavir 0 (0.0%) 1 (0.2%) 

Values are no. (%). 
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Table S4. Covid-19 clinical progression scale for inhaled fluticasone vs placebo 

Clinical Progression Scale  
Day 7  Day 14  Day 28 

Fluticasone Placebo   Fluticasone Placebo   Fluticasone Placebo  

Not hospitalized, activity level 
not reported  

6.4% (42) 4.35% (27)  9.8% (64) 6.6% (41)  7.9% (52) 4.7% (29) 

Not hospitalized, no limitation 
of activities  

86.4% (567) 
87.9% 
(546) 

 86.3% (566) 
88.1% 
(547) 

 88.3% (579) 
92.4% 
(574) 

Not hospitalized, limitation of 
activities  

6.4% (42) 6.9% (43)  2.9% (19) 4.2% (26)  1.7% (11) 1.0% (6) 

Hospitalized, no oxygen 
therapy  

0.0% (0) 0.0% (0)  0.0% (0) 0.0% (0)  0.0% (0) 0.0% (0) 

Hospitalized, on oxygen 
therapy 

0.0% (0) 0.2% (1)  0.0% (0) 0.0% (0)  0.0% (0) 0.0% (0) 

Hospitalized, on non-invasive 
ventilation or high-flow oxygen 

0.15% (1) 0.0% (0)  0.15% (1) 0.0% (0)  0.0% (0) 0.0% (0) 

Hospitalized, on intubation and 
mechanical ventilation  

0.0% (0) 0.0% (0)  0.0% (0) 0.0% (0)  0.0% (0) 0.0% (0) 

Hospitalized, on ventilation + 
additional organ support 

0.0% (0) 0.0% (0)  0.0% (0) 0.0% (0)  0.0% (0) 0.0% (0) 

Death  0.0% (0) 0.0% (0)  0.0% (0) 0.0% (0)  0.0% (0) 0.0% (0) 

Missing Outcome 0.6% (4) 0.6% (4)  0.9% (6) 1.1% (7)  2.1% (14) 1.9% (12) 

Covid-19 clinical progression outcome scale; values are % (n). Placebo reflects concurrently randomized 
placebo participants only within the platform trial.   
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Table S5. Serious adverse events experienced by participants 

Variable  
Fluticasone,  
Not Taken 

(n=16) 

Fluticasone, 
 Taken 
(n=640) 

Placebo, 
Not Taken 

(n=16) 

Placebo, 
Taken 

(n=605) 

Total  
(N=1277) 

 Experienced an adverse event  0 (0%) 13 (2.03%) 0 (0%) 16 (2.6%) 29 (2.3%) 

 Experienced a serious adverse event  0 (0%) 3 (0.47%) 0 (0%) 6 (1.0%) 9 (0.7%) 

Serious adverse events       

  Covid-19 pneumonia   1  1 2 

  Covid-19 pneumonia aggravated   2  0 2 

  Coronary vasospasm   0  1 1 

  Diplopia   0  1 1 

  Nausea and vomiting symptoms   0  1 1 

  Urinary tract infection   0  1 1 

  Adverse drug reaction   0  1 1 
Values are N (%). Note: “Taken” refers to the participants who reported taking (or planning to take) the study drug at 
least once. “Not taken” refers to the participants (if any) who did not report taking the study drug.  Adverse events 
reported from all available follow-up; some serious adverse events resulted in hospitalization, though not during the 
28 day window of the secondary endpoint definition. 
Covid-19 indicates coronavirus disease 2019. 
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Table S6. Adverse events experienced by participants 

Adverse event list Fluticasone 
Inhaled taken 

Matched placebo 
inhaler, taken 

Unmatched 
concurrent placebo, 

taken 

Overall 

 COVID-19 pneumonia  3 0 1 4 
 Insomnia  0 1 2 3 
 Palpitations  0 2 0 2 
 COVID-19 pneumonia 

aggravated  
2 0 0 2 

 Accelerated hair loss  0 0 1 1 
 Anxiety  0 1 0 1 
 Chest tightness  0 1 0 1 
 Coronary vasospasm  0 1 0 1 
 Cough  1 0 0 1 
 Coughing blood  1 0 0 1 
 Diarrhea  1 0 0 1 
 Diplopia  0 0 1 1 
 Facial swelling  0 1 0 1 
 Fever  1 0 0 1 
 Gastrointestinal reflux  0 1 0 1 
 Headache  1 0 0 1 
 Hypoxia  1 0 0 1 
 Insomnia NOS  0 1 0 1 
 Loss of smell  1 0 0 1 
 Loss of taste  1 0 0 1 
 Nausea and vomiting  0 1 0 1 
 Pneumonia, viral 1 0 0 1 
 Sinus infection  1 0 0 1 
 Sneezing  1 0 0 1 
 Swelling  1 0 0 1 
 Tachycardia 0 1 0 1 
 Urinary tract infection  0 1 0 1 
 Seasonal allergy  0 1 0 1 
 Sinusitis bacterial  1 0 0 1 
 Adverse drug reaction  0 1 0 1 

Values represent No. Note: `Taken' refers to the participants who reported taking (or planning to take) the study drug 
at least once.  
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Figure S1. Time from symptom onset to receipt of drug 

 

Cumulative proportion by day   
1  2  3  4  5  6  7  8  9  10  11  12  13  14  

Placebo  0.01  0.06  0.20  0.35  0.53  0.68  0.79  0.88  0.93  0.97  0.98  0.99  1.00  1  
Fluticasone  0.01  0.06  0.19  0.35  0.49  0.65  0.77  0.88  0.92  0.96  0.98  0.99  0.99  1  
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Figure S2. Posterior distribution of treatment effect hazard ratio for time to 

sustained recovery 

 

Posterior distribution for the treatment effect hazard ratio for the time to sustained recovery. The posterior was based 
on a covariate adjusted Cox proportional hazards regression with skeptical prior. The baseline hazard was a degree 5 
M-spline function. Covariates in the model included age (as restricted cubic spline), sex, duration of symptoms, 
vaccine status, geographic region, origination from call center, calendar time (as restricted cubic spline), and 
symptom burden on the day of drug receipt.  
 
The posterior probability was 0.56 for hazard ratio >1.0. Hazard ratios greater than one favored the active 
intervention for a faster time to recovery.  
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Figure S3. Sensitivity analyses for missing daily symptom data on time to 

sustained recovery 

 

This figure shows the treatment effect for different definitions of sustained recovery. The “Affirmative + 90 
day follow-up” is the primary definition. The first alternative, the “Affirmative” definition differs with respect 
to the definition of lost to follow-up, censoring participants that did not recover (per definition) and could 
not be contacted for day 28 responses. The second and third alternatives relax the primary definition by 
treating missing responses as days without symptoms if the days of missing responses are bookended or 
sandwiched by days without symptoms. For example, if a participant failed to provide a response on day 
two but reported no symptoms on day one and day three, the “Sandwich” definition would treat the day 
two missing response as “no symptoms”. The “Sandwich after last symptomatic day” definition only 
applies the sandwich rule to missing responses that occurred after the last reported day of symptoms. 
The hazard ratios reported in the figure were estimated from the covariate-adjusted, proportional hazards 
regression model without prior.  Note that regardless of how sustained recovery is defined, the treatment 
effect is relatively the same. 
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Figure S4. Kaplan-Meier plot of time to recovery with matched and unmatched 

placebos 

 

Kaplan-Meier curve for time-to-recovery primary endpoint stratified by treatment and type of placebo. This exploratory 
analysis used a 3-level treatment variable (active, matched placebo, unmatched placebo) in place of the pre-specified 
2-level treatment variable (active versus placebo with matched and unmatched placebos combined).  The 
unadjusted, log-rank test comparing the 3 groups resulted in a p-value of 0.1. Excluding the active group and 
comparing just the 2 placebo groups resulted in a p-value of 0.04. The covariate-adjusted Cox model with the 3-level 
treatment variable resulted in a 2 degree of freedom chunk test p-value of 0.01, suggesting possible heterogeneity 
between the placebo groups. The covariate-adjusted Cox model was consistent with the Kaplan-Meier curves in that 
the time to recovery for the active treatment group fell in between the time to recovery profiles of the two placebo 
groups. Specifically, the treatment effect hazard ratio when compared with matched placebo was 1.12 (95% CI: 0.97, 
1.30). When compared with the unmatched placebo, the hazard ratio was 0.85 (95% CI: 0.72, 1.00).  On the absolute 
scale, the unadjusted estimate of median time to recovery was 12 days (95% CI: 12, 13) for the active arm, 14 days 
(95% CI: 13, 16) for the matched placebo arm, and 12 days (95% CI: 10, 13) for the unmatched placebo arm. 
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Figure S5A. Time to composite endpoint of hospitalization, urgent care, 

emergency department visit, or death through day 28 for inhaled fluticasone 

furoate vs concurrent placebo 

 

Kaplan-Meier curve for time-to-healthcare encounter/hospitalization/death endpoint. In the fluticasone 
furoate active group, 24 participants (3.7%) had a healthcare encounter of urgent care visit, emergency 
room visit, or hospitalization as compared with 13 (2.1%) in the pooled placebo group (Hazard Ratio 1.9, 
95%CrI, 0.8-3.5, P(HR<1)=0.035). Overall, 13 fluticasone participants and 11 placebo participants were 
right-hand censored for lost to follow up. The Bayesian posterior distribution of treatment effect is 
presented in Figure S5B.  
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Figure S5B. Posterior distributions of treatment effect hazard ratio for time to the 

composite endpoint of hospitalization, urgent care, emergency department visit, 

or death through day 28 

 

Posterior distribution for the treatment effect hazard ratio for the time to the composite endpoint of 
hospitalization, urgent care, emergency room visit, or death through day 28. The posterior was based on 
a covariate adjusted Cox proportional hazards regression with uninformative prior. The baseline hazard 
was a degree 5 M-spline function. Covariates in the model included age (as restricted cubic spline), sex, 
duration of symptoms, vaccine status, geographic region, origination from call center, calendar time (as 
restricted cubic spline), and symptom burden on the day of drug receipt. 

Hazard ratios less than one favor the active intervention of inhaled fluticasone furoate. 
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Figure S5C. Posterior distribution of the difference in mean time unwell 

 

Posterior distribution of the difference in mean days unwell (Active-Placebo). Mean time unwell is a model-based 
estimate of the number of days with symptoms or hospitalized/deceased during the first 14 days of follow-up. 
Negative differences indicate that participants in the active arm were unwell shorter than participants in the placebo 
arm. The estimate of mean days unwell is calculated from a Bayesian, longitudinal, ordinal regression model with 
covariates age (as restricted cubic spline) and calendar time. The prior distribution was not informative. 
 
The difference In mean days unwell was -0.10 (95% CrI, -0.46, 0.25) equating to an average of 2.4 hours faster 
recovery with inhaled fluticasone (95% CrI, 11 hours faster to +6 hours longer). The posterior probability that the 
difference was larger than 1 day was less than 0.001 probability. 
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Figure S6. Covid-19 clinical progression scale for inhaled fluticasone vs placebo 

  

Day Day 7 Day 14 Day 28 

Odds ratio 1.10 0.91 2.74 

95% Credible Interval 0.62, 1.63 0.42, 1.50 0.50, 5.94 

Posterior P(efficacy) 0.407 0.673 0.065 
Odds ratio >1.0 favors placebo. Refer to Table S3 for numerical data. Posterior P(efficacy) is the probability for 
efficacy, P(OR<1)..  
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Figure S7. Heterogeneity of treatment effect between inhaled fluticasone furoate 

and concurrent placebo for time to recovery (Bayesian Method) 

 

A hazard ratio greater than 1.0 indicates a faster time to recovery. Study day 1 was the day of starting the study 
medication. The ‘mITT population’ reflects a modified intent-to-treat analysis of participants randomized who enrolled 
within 7 days of symptom onset and received study drug. The figure reports the covariate-adjusted and model-based 
estimates of the treatment effect for selected subgroups. The estimates were generated from the Bayesian 
proportional hazard survival model with weakly informative prior. For each characteristic, a proportional hazards 
regression model was constructed using the same covariates as the primary endpoint model plus additional 
interaction terms between treatment assignment and the characteristic of interest. For example, the interaction of 
vaccination status and treatment assignment was added to the primary endpoint regression model to calculate a 
treatment effect for the vaccinated and unvaccinated subgroups. To allow the possibility of non-linear trends along 
continuous characteristics, such as age or calendar time, the additional terms were interactions between treatment 
assignment and restricted cubic splines. Because the primary endpoint model did not include body mass index (BMI), 
the restricted cubic spline terms for BMI were also added to the model (sometimes called main effects) in addition to 
the interaction terms. Because the primary endpoint model only included a single linear term for symptom onset, the 
nonlinear terms of the restricted cubic spline were also added to the model in addition to the interaction terms. The 
hazard ratios and 95% credible intervals were calculated from the posterior distribution. The hazard ratio for the full 
study population was generated from the primary endpoint model with weakly informative prior. 
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Figure S8.  Kaplan-Meier curves of sustained recovery by onset of symptoms and 

symptom severity 

 

 

34 participants were excluded from the figure for missing day 1 symptom burden. 

 


