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Data Category Information 

Inclusion criteria 
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SARS-CoV2 
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4. Moderate or severe ARDS according to 

Berlin criteria 

5. Onset of moderate or severe ARDS in 

less than 48h before randomization 
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1. Pregnancy or active lactation 
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allergy 

3. Daily use of corticosteroids in the past 

15 days 
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other clinical conditions (e.g refractory 

septic shock) 

5. Patients who did use corticosteroids 

during hospital stay for periods equal or 

greater than two days 

6. Use of immunosuppressive drugs 

7. Cytotoxic chemotherapy in the past 21 
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8. Neutropenia due to hematological or 

solid malignancies with bone marrow 

invasion 

9. Patient is expected to die in the next 24 
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10. Consent refusal for participating in the 

trial 

Study type Randomized clinical trial 
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1. Introduction 155 

a. Background and rationale 156 

COVID-19 is a disease caused by a new coronavirus, SARS-Cov-2
1
. The first 157 

cases occurred in late 2019 in the Wuhan region of China
1
. The disease spread very 158 

quickly in China, and in a few months to almost all countries on all continents (except 159 

Antarctica)
2
. 160 

The COVID-19 is characterized by acute respiratory infections (although 161 

gastrointestinal symptoms may occur in a minority of patients). Most cases are mild 162 

(81%), without pneumonia or with mild pneumonia. Around 14% of cases are severe, 163 

with signs of respiratory dysfunction such as tachypnea, drop in oxygen saturation in 164 

room air and signs of respiratory distress (use of accessory muscles, paradoxical 165 

breathing, thoracoabdominal asynchrony). About 5% of cases are critical, progressing to 166 

acute respiratory distress syndrome (ARDS), the main cause of death in patients with 167 

COVID-19
3
. The lethality rate has varied considerably between countries, and in 168 

countries with the highest number of cases, China and Italy, it has been 2% and 7%
3,4

. 169 

Corticosteroids, due to its anti-inflammatory effects
5
, may be a suitable therapy 170 

for these patients and have been tested in different scenarios of ARDS
6,7

. A recent trial 171 

showed that early use of dexamethasone is safe and reduces the duration of mechanical 172 

ventilation in ARDS patients without COVID-19
8
. However, data suggest that 173 

corticosteroids use might increase viral load in patients with SARS-CoV-1 infection
9
 174 

and MERS infection
10

, while a meta-analysis showed that corticosteroids are associated 175 

with increased mortality in influenza pneumonia
11

. Early use in less severe cases and 176 

late use in the course of ARDS might be responsible for the detrimental effects in this 177 

population. 178 

Experts suggest that in severe forms of COVID-19 a cytokine storm might 179 

occur, producing a syndrome knowns as secondary hemophagocytic 180 

lymphohistiocytosis
12

. In these patients, immunomodulatory drugs such as 181 

corticosteroids can be beneficial. Secondary hemophagocytic lymphohistiocytosis 182 

(sHLH) is a hyperinflammatory syndrome that is infrequently recognized. Acute viral 183 

diseases are the most common trigger in adults. The condition is characterized by non-184 

remitting fever, cytopenia, hyperferritinemia and pulmonary dysfunction, with ARDS in 185 

50% of cases. In COVID-19 there is a cytokine profile typical of secondary 186 

hemophagocytic lymphohistiocytosis, with an increase in interleukin (IL) -2, I-7, 187 
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granulocyte colony stimulating factor, protein 10 inducible by interferon- γ, 188 

macrophage inflammatory protein α , and tumor necrosis factor - α. Variables 189 

characteristic of this syndrome, such as ferritin and IL-6, increase in some patients with 190 

COVID-19 and are associated with increased mortality. The HScore is a score with 191 

good diagnostic capacity for secondary hemophagocytic lymphohistiocytosis syndrome: 192 

values above 169 suggest the syndrome with sensitivity of 93% and specificity of 193 

86%
13

. 194 

Respiratory distress syndrome and sepsis are common clinical manifestations in 195 

critically ill patients with COVID-19. Both are syndromes that are known to include 196 

heterogeneous groups of patients, with different prognoses and different responses to 197 

treatments
14

. Studies evaluating gene expression (transcriptomics) in neutrophils 198 

identified two molecular phenotypes among patients with septic shock. Phenotype 1 is 199 

more immunosuppressed and has higher mortality than phenotype 2
15

. Patients in 200 

phenotype 1 might have worse prognosis with corticosteroids. 201 

Therefore, we propose a pragmatic, randomized, open-label, controlled clinical 202 

trial, comparing standard treatment versus standard treatment added to early 203 

administration of dexamethasone for 10 days in patients with moderate or severe ARDS 204 

due to COVID-19. 205 

 206 

2. Objectives 207 

Our primary objective is to evaluate the effectiveness of early intravenous (IV) 208 

dexamethasone administration on the number of days alive and free of mechanical 209 

ventilation within 28 days after randomization in adult patients with moderate or severe 210 

ARDS due to confirmed or probable COVID-19.  211 

Secondary objectives are to evaluate the effect of dexamethasone treatment plus 212 

standard treatment versus standard treatment alone on the following: 213 

 All-cause mortality rates at 28 days after randomization 214 

 Clinical status of patients at 15 days after randomization using the 215 

World Health Organization 6-point Ordinal Scale for clinical 216 

improvement (table 1) 217 

 Number of days of mechanical ventilation from randomization to day 28 218 

 ICU free days within 28 days 219 
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 Change in the Sequential Organ Failure Assessment (SOFA) Score 48h, 220 

72h and 7 days after randomization 221 

Also, we will assess whether the effect of dexamethasone IV in patients with 222 

moderate to severe ARDS associated with SARS-CoV2 changes according to the 223 

phenotype defined by leukocyte gene expression. 224 

Medium and long-term consequences on morbidity and mortality, activities of daily 225 

living, psychological health and quality of life of patients, assessed at 3, 6, 9 and 12 226 

months. 227 

3. Methods 228 

a. Study design 229 

The COVID-19-associated ARDS treated with DEXamethasone: CoDEX is a 230 

pragmatic, prospective, randomized, stratified, multicenter, open-label, superiority, 231 

controlled trial including 350 patients with moderate or severe ARDS due to confirmed 232 

or probable COVID-19 in 53 Intensive Care Units in Brazil. 233 

This is an open study, in which researchers and participants will learn about the 234 

intervention. However, all statistical analyzes will be performed blindly.  235 

The trial is registered with ClinicalTrials.gov (NCT04327401). 236 

 237 

b. Study sites 238 

The study will be conducted in 53 ICUs in all national territory. 239 

 240 

c. Eligibility criteria 241 

We will include critically ill patients with ARDS due to confirmed (determined 242 

by any laboratory tests validated by ANVISA (Agência Nacional de Vigilância 243 

Sanitária) for the diagnosis of SARS-CoV2) or probable COVID-19 admitted to the 244 

ICU. Probable COVID-19 is defined by the presence of symptoms, which are 245 

contemplated in the inclusion criteria, travel or residence in a city where community 246 

transmission is reported or contact with a confirmed case in the last 14 days prior 247 

symptoms onset
16

 and radiological imaging findings compatible with COVID-19 at the 248 

time of inclusion.  249 

Each patient must fulfil all the following inclusion criteria to be eligible for 250 

enrolment: 251 
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 Age ≥18 years old 252 

 Probable or confirmed infection by SARS-CoV2 253 

 Intubated and mechanically ventilated 254 

 Moderate or severe ARDS according to Berlin criteria
17

 (table 2) 255 

 Onset of moderate or severe ARDS in less than 48h before 256 

randomization 257 

 258 

Exclusion criteria are: 259 

 Pregnancy or active lactation 260 

 Known history of dexamethasone allergy 261 

 Daily use of corticosteroids in the past 15 days 262 

 Indication for corticosteroids use for other clinical conditions (e.g 263 

refractory septic shock) 264 

 Patient is expected to die in the next 24 hours 265 

 Consent refusal for participating in the trial 266 

 Patients who did use corticosteroids during hospital stay for periods 267 

equal or greater than two days 268 

 Use of immunosuppressive drugs 269 

 Cytotoxic chemotherapy in the past 21 days 270 

 Neutropenia due to hematological or solid malignancies with bone 271 

marrow invasion 272 

 273 

Criteria for discontinuation or interrupting the participation in the study 274 

 Withdrawal of informed consent by the patient and / or family member 275 

(in this case, the patient / family member will be asked whether they 276 

consent to provide the data already collected in the study, if not, the data 277 

will be deleted). 278 

 Patients who, by decision of the responsible medical team, have any or 279 

any contraindications to the use of dexamethasone. 280 

 Patients with discarded SARS-CoV2 infection, which is defined as 281 

laboratory tests validated by ANVISA for the diagnosis of SARS-CoV2 282 

negative and absence of a radiological image (chest imaging) after 283 



 

 
Protocol version 5.0. May 28, 2020 

 
  
 

16 

evaluation by the Adjudication Committee which is blinded patient 284 

allocation. Both factors must be negative for SARS-CoV2 for patient 285 

discontinuation.  286 

 287 

4. Interventions 288 

Each ICU enrolling patients in the trial are encouraged to follow the best 289 

practice guidelines and their institutional protocol for the care of critically ill patients 290 

with COVID-19. Laboratory testing, hemodynamic management, ventilatory strategy, 291 

antibiotics usage, venous thromboembolism and stress ulcer prophylaxis, along with all 292 

other ICU interventions are left at the discretion of the ICU team for both intervention 293 

and control group. 294 

Patients in the intervention group are receiving after randomization 295 

dexamethasone 20mg intravenously once daily for 5 days, followed by dexamethasone 296 

10mg IV once daily for additional 5 days or until ICU discharge, whichever occurs first. 297 

Patients in the control group are not receiving dexamethasone.  298 

The standard of care is constituted of, but not limited to: 299 

 Addition of other therapies such as antibiotics, and antivirals (for 300 

example, oseltamivir for suspected influenza coinfection), as indicated 301 

by the attending physician 302 

 Daily monitoring with clinical assessment by the attending physician 303 

 Routine laboratory tests (blood count, urea, creatinine, liver enzymes and 304 

bilirubin, c-reactive protein) at the discretion of the attending physician 305 

 Respiratory and motor physiotherapy 306 

 Surveillance of vital parameters frequently according to the protocol of 307 

each intensive care unit 308 

 Ventilatory support measures, such as increased oxygen flow, protective 309 

mechanical ventilation, use of non-invasive ventilation or high-flow 310 

nasal cannula, as recommended by the attending physician 311 

 Hemodynamic management using fluids, vasopressors and advanced 312 

hemodynamic monitoring, at the discretion of the attending physician 313 

 Stress ulcer prophylaxis (if indicated) and venous thromboembolism 314 

according to the protocol of each institution 315 
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This care is applied to all patients, despite the study group. 316 

Although we are not controlling the ventilatory strategy in both groups, 317 

physicians are encouraged to comply with the following ventilator strategy: tidal 318 

volume (Vt) of 4-6 ml/kg of predicted body weight (PBW), a plateau pressure < 30 319 

cmH20, driving pressure < 15 cmH20, respiratory rate to maintain arterial pH > 7.2 and 320 

FiO2 and PEEP to keep SpO2 ≥ 88% or PaO2 ≥ 55 mmHg. Sedation drugs and the use of 321 

other strategies for ARDS management such as use of neuromuscular blocking agents, 322 

prone positioning, nitric oxide and Extracorporeal membrane oxygenation (ECMO) are 323 

left to physicians’ discretion and are registered daily on the study’s electronic case 324 

report form (eCRF). Each center is encouraged to follow institutional guidelines for 325 

liberation of mechanical ventilation. The study timeline is shown in figure 2. 326 

Due to the possibility of false negative tests, especially on the first days of 327 

symptoms
18

, associated with different sensitivities depending of the site of collection, 328 

patients with negative laboratory tests included in the study are evaluated by a blinded 329 

committee formed by two critical care physicians of the research group with experience 330 

treating COVID-19 patients (Adjudication Committee). This committee will take into 331 

account the timing of testing, clinical symptoms and analysis of chest image (computed 332 

tomography scan of the lungs, or chest X-ray) to define if the patients has COVID-19 333 

infection with negative laboratory tests (probable COVID-19 infection) or if the patient 334 

possibly has not COVID-19 infection. Patients with positive polymerase chain reaction 335 

(PCR) tests for SARS-CoV2 are deemed to have confirmed COVID-19 infection. 336 

The main analysis will be based on the intention-to-treat principle, with 337 

additional sensitivity analysis regarding the COVID-19 infection status (confirmed vs 338 

not confirmed). 339 

5. Adherence and protocol deviations 340 

Adherence to protocol and corticosteroids use in both groups is accessed daily. 341 

The use of corticosteroids in the control group is not forbidden since critically ill 342 

patients might have another indication for corticosteroid use during their ICU stay. 343 

However, any use of corticosteroids for treating ARDS and or refractory hypoxemia in 344 

the control group is considered protocol deviation. Changes in dosage of 345 

dexamethasone or early interruption in the intervention group will also be considered 346 

protocol deviation. 347 
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If during the trial the patient is deemed to not have COVID-19 infection, which 348 

is defined by a negative laboratory tests along with negative evaluation by the 349 

Adjudication Committee, the study drug will be stopped, data on these patients will be 350 

collected until day 28 and will be included in the final analysis. However, giving the 351 

epidemiological context and inclusion criteria, it is expected that only a minority of 352 

patients will be in this group. 353 

All centers will receive an initial training session before initiating recruitment to 354 

ensure consistency of the study procedures and data collection. 355 

6. Outcomes 356 

a. Primary outcome 357 

Our primary objective is to evaluate the effectiveness of early intravenous (IV) 358 

dexamethasone administration on the number of days alive and free of mechanical 359 

ventilation within 28 days after randomization in adult patients with moderate or severe 360 

ARDS due to confirmed or probable COVID-19. Ventilator-free days (VFD) is defined 361 

as being free from invasive mechanical ventilation for at least 48h (successful 362 

extubation)
19

. If the patient is re-intubated within 48h of the extubation it will be treated 363 

as zero VFD; if re-intubated after 48h, the 48h period will be counted as VFD.  Patients 364 

discharged from the hospital alive before 28 days are considered alive and free from 365 

mechanical ventilation at day 28. Non-survivors at day 28 are considered to have zero 366 

VFD. 367 

 368 

b. Secondary outcomes 369 

Secondary objectives are to evaluate the effect of dexamethasone treatment plus 370 

standard treatment versus standard treatment alone on the following: 371 

 All-cause mortality rates at 28 days after randomization 372 

 Clinical status of patients at 15 days after randomization using the 373 

World Health Organization 6-point Ordinal Scale for clinical 374 

improvement (table 1) 375 

 Number of days of mechanical ventilation from randomization to day 28 376 

 ICU free days within 28 days 377 

 Change in the Sequential Organ Failure Assessment (SOFA) Score 48h, 378 

72h and 7 days after randomization 379 
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 380 

We will also evaluate the medium and long-term consequences on morbidity and 381 

mortality, activities of daily living, psychological health and quality of life of patients, 382 

assessed at 3, 6, 9 and 12 months: 383 

 Mortality from any cause 384 

 Rate of hospital readmission for any cause 385 

 Need for home respiratory support (oxygen therapy, non-invasive ventilation or 386 

mechanical ventilation) 387 

 Physical-functional capacity measured through the Modified Barthel Index and 388 

Lawton's Instrumental Activities of Daily Living 389 

 Anxiety and depression symptoms measured using the hospital anxiety and 390 

depression scale (HADS) and post-traumatic stress symptoms measured using 391 

the revised event impact scale (HEI-R). 392 

 Health-related quality of life measured using the EQ-5D-3L scale. 393 

 Return to work or studies in 3, 6, 9 and 12 months 394 

 395 

7. Sample size 396 

There is a lack of reliable data available in patients with ARDS due to COVID-397 

19 to allow an accurate sample size calculation. We therefore used data from a 398 

randomized controlled trial in non-COVID-19 ARDS patients
20

, a well-designed 399 

multicenter trial that is representative of ARDS outcomes in Brazil, to calculate the 400 

sample size. We assumed a mean of VFD at 28 days of 8 days ± 9 days (standard 401 

deviation) in the control group. With a two-sided type I error of 0.05 and power of 80% 402 

to identify a difference in three days free of mechanical ventilation between groups, a 403 

sample size of 290 patients would be needed. However, after discussing the protocol 404 

with the Data Monitoring Committee (DMC), the Steering Committee decided to 405 

increase the sample size based on the following rational: Given the uncertainty 406 

regarding the normality of distribution of VFD, based on the Pitman Asymptotic 407 

Relative Efficiency
21

, the sample size should be increased by 15% to preserve study 408 

power coupled with a 4% increase considering possible lost to follow-up and 409 

withdrawal of consent. Therefore, a final sample size of 350 patients is needed. 410 



 

 
Protocol version 5.0. May 28, 2020 

 
  
 

20 

Also, due to the lack of data about ventilator free days in COVID-19 patients, 411 

the sample size will be updated using the pooled standard deviation of ventilator free 412 

days of the first interim analysis, unless by the time of the first interim analysis all 413 

patients have been recruited.  414 

The minimal clinically important difference of three days for VFD was chosen 415 

based on other trials
22,23

 along with what is perceived as a significant improvement to 416 

the in-hospital complications, costs, and intensive care unit availability, especially in 417 

countries with limited resources.  418 

8. Randomization and allocation concealment 419 

Patients are eligible for enrolment if all the inclusion criteria and none of the 420 

exclusion criteria are met. Patients are being randomized in a 1:1 ratio to one of the two 421 

groups (figure 1): standard treatment plus dexamethasone (intervention group) and 422 

standard treatment without dexamethasone (control group). The randomization list is 423 

generated by an independent statistician in random blocks of 2 and 4 in order to 424 

preserve the allocation concealment and is stratified by center. The blocks will be made 425 

available to research centers through the validated eCRF (Electronic Case Report Form 426 

- Electronic clinical record - REDCap) for the sequential inclusion of participants in the 427 

study. Randomization is performed by an online web-based central, available 24h a day. 428 

The group treatment is disclosed to the investigator only after all information regarding 429 

patient enrolment is recorded in the online system. Patients are screened for enrolment 430 

by the principal investigator and the research team at each study center 431 

 432 

9. Blinding 433 

This is an open-label trial where the investigators, caregivers and patients are not 434 

blinded regarding the intervention. All statistical analyses will be performed in a 435 

blinded manner with respect to group allocation.  436 

 437 
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10. Data collection and management 438 

We will use data collected routinely in the hospital through a digital database, 439 

with access via internet. Various procedures will guarantee data quality, including, but 440 

not limited to: 441 

1) All researchers will participate in a training session before the start of the 442 

study to ensure consistency of the study procedures, including data collection; 443 

2) Researchers will be able to call the study's Coordinating Center to resolve 444 

issues or problems that may arise; 445 

3) Data entry will be managed by the Data Monitoring Team of Hospital Sírio-446 

Libanês and will be subject to several checks for open fields, plausible, possible and 447 

disallowed value ranges and logical checks. The investigator who inserts the data is 448 

notified at the time of insertion of any problems; 449 

4) Statistical techniques for identifying inconsistencies will be conducted 450 

periodically (approximately every fifteen days). The centers will be notified of 451 

inconsistencies in order to provide correction; 452 

5) Statistical techniques for identifying fraud will be conducted periodically 453 

(every 90 days); 454 

6) Monitoring in the centers will be carried out during the conduct of the study; 455 

7) The Coordinating Center will review monthly detailed reports on screening, 456 

inclusion, follow-up, consistencies and data completeness. It will immediately take 457 

action to resolve any problems. 458 

8)  The principal investigator will sign a term of consent to good clinical 459 

research practices and ethical standards. 460 

Unidentified patient data will be collected through an electronic online data 461 

capture tool (REDCap)
24,25

. Demographic and baseline data, height, Simplified Acute 462 

Physiology Score (SAPS) 3, use of corticosteroids prior the randomization, and the 463 

HScore (table 3) for diagnosis of secondary hemophagocytic lymphohistiocytosis are 464 

collected for all patients. The SOFA score is collected on days 1, 2, 3 and 7. Data from 465 

gas exchange, lung mechanics, hemodynamic, laboratory data, use of neuromuscular 466 

blocking agents, prone positioning and use of extracorporeal membrane oxygenation 467 

(ECMO) are collected prior randomization and until day 14.  468 

The use of mechanical ventilation or any other ventilation/oxygen support (high 469 

flow nasal cannula, non-invasive ventilation, use of supplementary oxygen) and data on 470 
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the 6-point Ordinal Scale (table 1) are collected daily until day 28 or until hospital 471 

discharge whichever comes first. Vital status at ICU and hospital discharge and any 472 

other relevant clinical data such as nosocomial infections, insulin use for glycemic 473 

control, antibiotic use, and other therapies for COVID-19 (hydroxychloroquine, 474 

chloroquine and azithromycin) are collected.  475 

Data on mechanical ventilation are collected in specific forms with data on date 476 

and time of initiation and discontinuation of therapy. 477 

All data are collected through the eCRF and periodically data quality checks will 478 

be performed by the Trial Management Committee. Database lock will be carried out 479 

after the 28-day outcome is obtained for all patients. Database access will be granted 480 

only to steering committee members and statisticians before the main results are 481 

published. We plan to share data with other ongoing clinical trials on the same topic for 482 

individual patient´s metanalysis. We plan to upload the study dataset to a public 483 

database 3 months after database lock. 484 

Also, the following data will be collected: 485 

Blood sample: 2.5 mL of blood will be collected in a PAXgene RNA type tube 486 

on the day of randomization (“baseline”) and on the 10th day for both groups. This 487 

material will be stored in room air for 1 to 24 hours, and then stored in a freezer -20oC 488 

(up to 7 days) or -80oC. Genetic expression will be analyzed in the Mendelics 489 

laboratory (São Paulo, SP). 490 

At 3, 6, 9, and 12 months after entering the study, patients will be assessed by 491 

structured telephone interview and with validated instruments in relation to survival, 492 

need for home ventilatory support, re-hospitalization for any reason, return to hospital. 493 

work or studies, physical health (basic activities of daily living, using the Modified 494 

Barthel scale and instrumental activities of daily living, using the Lawton scale), 495 

psychological health (symptoms of anxiety and depression, using the Anxiety Scale and 496 

Hospital Depression, and symptoms of post-traumatic stress disorder related to the 497 

event, through the Event Impact Scale - Revised), health-related quality of life (physical 498 

and mental, using the EQ-5D-3L instrument). If the patient is unable to respond due to 499 

his clinical conditions, telephone follow-up will be carried out with the family member 500 

responsible for the patient's care. 501 

 502 
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a. Retention 503 

Data will be collected from patients admitted to the ICU/Hospital, which reduces 504 

the risk of data loss due to loss of follow-up. 505 

 506 

b. Follow-up 507 

Patients will be followed up 28 days from randomization with assessments on 508 

screening and daily up to 28 days and on discharge or death from hospital, whichever 509 

occurs first. 510 

 511 

11. Statistical methods 512 

a. Outcomes 513 

The main analysis study population will comprise all patients who have been 514 

randomized (intention-to-treat population), using the group allocated as variable, 515 

regardless of the medication administered.  516 

The primary objective is to evaluate the effectiveness of early intravenous (IV) 517 

dexamethasone administration in ventilator-free days at 28 days after randomization, 518 

defined as alive and free from mechanical ventilation in adult patients with moderate or 519 

severe ARDS due to confirmed or probable SARS-CoV2 infection. Patients discharged 520 

from the hospital alive before 28 days will be considered alive and free from 521 

mechanical ventilation at day 28. Number of days free from mechanical ventilation will 522 

be presented as mean and standard deviation. The treatment effect will be presented as 523 

mean difference, with 95% confidence interval and P-value. We will use a generalized 524 

linear model with beta-binomial distribution or zero/one inflated beta distribution, with 525 

center as random effect and adjusted for age, corticosteroid use before randomization 526 

and PaO2/FiO2 ratio. In case of loss of follow-up missing data on the primary outcome 527 

will be dealt with using the multiple imputations technique. 528 

All-cause mortality rates at 28 days will be analyzed using a mixed Cox model, 529 

with centers as random effects (frailty model). The treatment effect on SOFA Score 530 

48h, 72h, and 7 days after randomization will be analyzed by a linear mixed model with 531 

centers as random effects. For the clinical status of patients, an ordinal logistic 532 

regression will be used. The results will be presented as a proportional odds ratio 533 

comparing two combinations: Intervention versus Control. The probability ratios will be 534 
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derived from a mixed logistic regression of proportional probabilities adjusted for age 535 

and PaO2/FiO2 ratio, with random intercepts for the center. The cumulative ordinal 536 

scores will be presented separately, as well as the main secondary results. Each odds 537 

ratio will be estimated using mixed logistic regression. The same models will be used to 538 

compare the effects of treatment on the follow-up. In case of the proportional odds 539 

assumption is not met, categories of the Ordinal scale 1-4 will be grouped as a single 540 

category for the analysis. All secondary outcomes are exploratory and no adjustment for 541 

multiple testing will be made. 542 

Adverse events will be expressed as counts and percentages and compared 543 

between groups using the Chi-square test. The significance level for all analyses will be 544 

0.05. There will be no adjustment for multiple testing. All analyses will be performed 545 

using the R software
26

 (R Core Team, Vienna, Austria, 2020). 546 

b. Additional analysis 547 

Sensitivity analyses 548 

We plan to perform analyses to assess treatment effects on the primary and 549 

secondary outcomes considering only patients that received the proposed treatment in 550 

the intervention group and patients that not received corticosteroids in the control group 551 

(per protocol analysis). Additionally, we will also perform sensitivity analysis for the 552 

primary outcome in the following groups: 553 

1. Confirmed COVID-19 infection 554 

2. Confirmed and probable COVID-19 infection 555 

3. Patients which received corticosteroids and patients which did not received 556 

corticosteroids (as treated analysis) 557 

4. Patients which received the proposed treatment in the intervention group 558 

and patients that not received corticosteroids in the control group (Per 559 

protocol analysis) 560 

 561 

Subgroup Analyses 562 

Will also perform subgroup analysis adding an interaction parameter with group 563 

in the main model: 564 

1. Age, years (<60 and ≥60) 565 

2. PaO2/FiO2 ratio, mmHg (≤100 and >100) 566 

3. SAPS3, points (<50 and ≥50); 567 
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4. Duration of symptoms at randomization, days (≤7 and >7) 568 

5. Duration of moderate or severe ARDS to randomization, hours (≤24h and >24h 569 

to 48h)  570 

6. Position at randomization; (prone or supine) 571 

7. HScore (≥169 and <169) 572 

8. Use of corticosteroids before randomization 573 

9. Use of vasopressors at randomization 574 

 575 

Gene expression analyzes will be carried out together with the company 576 

Endpoint Health (Palo Alto, California, USA). 577 

12. Data monitoring 578 

a. Formal committee 579 

The Data Monitoring Committee (DMC) is composed by an external statistician 580 

and experts in critical care medicine independent of the study’s investigators. The DMC 581 

will be responsible for the interim analysis and will provide guidance to the Steering 582 

Committee regarding the continuation and safety of the trial after the interim analyses 583 

based on the evidence of significant differences between intervention or control group 584 

regarding ventilator free days at day 28, mortality or adverse events. 585 

b. Interim analysis 586 

Two interim analyses are planned for safety and efficacy evaluation, after 96 587 

(one third of planned sample size) patients and 234 (70% of the re-estimated sample 588 

size) patients with the complete follow up to the primary outcome. Since the 589 

recruitment rate for the study is expected to increase giving the increase in number of 590 

cases of COVID-19 in Brazil it is possible that by the time all the patients for the 591 

second interim analysis have completed the follow-up for the primary outcome, the 592 

entire sample has already been recruited. Therefore, in this specific situation, the second 593 

interim analysis will be cancelled. 594 

We will use the Haybittle–Peto boundary stopping rule for both safety and 595 

efficacy based on the evidence of significant differences between intervention or control 596 

group regarding ventilator free days at day 28, mortality or adverse events. The stopping 597 

rule for safety will be a p-value <0.01 and for efficacy p-value <0.001. The Haybittle–598 

Peto boundary is a conservative stopping rule at interim analysis that has minimal 599 
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impact in increasing type I error in two-arm trials
27

. We will not adjust the final tests for 600 

sequential analysis. The interim analyses will be performed by an external and 601 

independent DMC. 602 

13. Safety 603 

Unexpected serious adverse events directly related to the study should be 604 

reported. Unexpected serious adverse events directly related to the study are defined as 605 

adverse events that meet the following two criteria: 606 

1) Any fatal or life-threatening event (immediate risk of death) or that leaves a 607 

sequel or permanent disability or that prolongs hospitalization; AND 608 

2) The attending physician believes that the event is related to inclusion in the 609 

study. Serious adverse events will be considered “study-related” if the attending 610 

physician judges that the event was probably caused by the study medication and 611 

follows a plausible time sequence since the administration of the study drug. 612 

The most common adverse effects of corticosteroids use are hyperglycemia and 613 

possible increase in infections rates. Data on glycemic control is collected daily until 614 

day 14 and data on the development of new infections is collected daily until day 28. 615 

For any other adverse events a specific form is available on the eCRF and the data is 616 

sent in real time to the coordinating center. 617 

 618 

14. Audit 619 

We do not foresee carrying out any audit of the participating centers beyond the 620 

usual monitoring. 621 

15. Ethics  622 

The trial was designed according to the guidelines for good clinical practice and 623 

followed the principles of the Declaration of Helsinki and will be submitted to the 624 

approval of the Brazilian National Committee of Ethics in Research (Comissão 625 

Nacional de Ética em Pesquisa - CONEP).  626 

 627 
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16. Protocol amendments 628 

All protocol amendments must be approved by the CONEP before its 629 

implementation. 630 

 631 

17. Principles of good research practice 632 

The study will be carried out in accordance with the Brazilian and international 633 

standards described in the documents below: 634 

 Brazilian Resolution 466/12 and related documents from the Ministry of 635 

Health. 636 

 Guidelines for Good Clinical Practice, Amendment 6 - Revision 2. 637 

 638 

18. Consent to participate in the study 639 

Given the growing number of COVID-19 cases in Brazil, most hospitals have 640 

adopted total restriction policies in ICU visitation in order to contain viral spreading. 641 

Also, we expect that virtually none of the patients will be able to give consent due to 642 

their clinical condition. Therefore, the CONEP allowed for different approaches in 643 

obtaining the consent from the patients’ legal representatives, such as consent by email 644 

or any other digital format and by voice or video. Patients will be included in the study 645 

only after the Informed Consent Form is obtained by the study’s investigators. Patients 646 

and their legal representatives can withdrawal from the study at any time and for any 647 

reason. Patients’ next of kin are assured that this withdrawal will not have any impact 648 

regarding the patients’ care. Before withdrawal patients or their legal representative will 649 

be asked if data can continue to be collected, despite receiving the study interventions. 650 

Patients who withdrawal consent from the study will not be replaced by other 651 

participants. 652 

 653 

19. Confidentiality 654 

This study will be conducted by the clinical team and those involved in the study 655 

will guarantee the maintenance of the privacy and confidentiality of each study 656 

participant. Participants will not be identified in any published report of this study. All 657 
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records will be kept confidential to the extent provided by international and local law. 658 

No information about the study or data will be disclosed to unauthorized third parties. 659 

Personal data will not be inserted in the database to allow patient identification. 660 

Paper and electronic medical records can be accessed during the study to confirm, 661 

verify or complete the clinical information provided on the case report form. 662 

The website files will always be accessible only to the clinical and research 663 

team. Researchers' consent will be requested to access patient data. The local research 664 

team will access personal information, but all data will be anonymized before the 665 

transfer. 666 

20. Trial organization 667 

The Steering Committee is constituted by the study investigators of the Coalition 668 

COVID-19 Brazil III and will be responsible for the development of the study protocol, 669 

manuscript drafts and study submission to publication. All other study committees will 670 

report to the Steering Committee.  671 

The Trial Management Committee (TMC) is formed by members of the 672 

Coalition COVID-19 Brazil III and is responsible for:  673 

i. Conduction of the study: creating the electronic case report forms 674 

(eCRF), designing the investigator manual and the operations manuals, 675 

managing and controlling data quality. 676 

ii. Research center management: selecting and training the research centers, 677 

assisting the center in regulatory issues, monitoring recruitment rates, 678 

monitoring follow-up, sending study materials to research centers. 679 

iii. Statistical analysis and reporting: completing the statistical analyses and 680 

helping to write the final manuscript. 681 

The Adjudication Committee is responsible for evaluating all laboratory 682 

negative cases of COVID-19. Based on the epidemiology, clinical findings and 683 

radiological imaging, the committee will classify patients as probable or negative cases 684 

of COVID-19. 685 

a. Telephone follow-up 686 

Hospital Moinhos de Vento from Porto Alegre will perform the telephone 687 

follow-up 3, 6, 9 and 12 months after randomization. Researchers trained in good 688 

clinical practices and telephone interviews perform the followed up. 689 
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21. Dissemination 690 

The study will be submitted for publication after completion irrespective of its 691 

findings. The manuscript elaboration will be an inalienable responsibility of the 692 

Steering Committee. The main paper will be authored by the steering committee 693 

members plus the principal investigators of the 10-top enrolling sites, which can 694 

contribute intellectually to the manuscript. 695 

 696 

22. Biologic material 697 

Transcriptomic studies will be performed on biological samples, using three 698 

different techniques described and known in the medical literature: 699 

a) RNA-Seq / RNA sequencing: RNA-Seq (referred to as an abbreviation for 700 

"RNA sequencing") is a specific technology-based sequencing technique that uses next 701 

generation sequencing (NGS) to reveal the presence and amount of RNA in a biological 702 

sample at a given time, analyzing the cellular transcriptome18. 703 

b) RNA Microarray: RNA microarray is a technique used to detect the 704 

expression of thousands of genes at the same time using the DNA microarray technique. 705 

DNA microarrays are microscope slides printed with thousands of small dots in defined 706 

positions, with each dot containing a known DNA sequence or gene. Often, these slides 707 

are called genetic chips or DNA. The DNA molecules attached to each slide act as 708 

probes to detect gene expression, also known as a transcriptome or set of messenger 709 

RNA (mRNA) transcripts expressed by a group of genes19. 710 

c) Rt-qPCR: The polymerase chain reaction with reverse transcription (RT-711 

qPCR) is a laboratory technique that combines the reverse transcription of RNA into 712 

DNA (in this context called DNA or complementary cDNA) and amplification of 713 

specific DNA targets using the polymerase chain reaction (PCR). This technique is 714 

mainly used to measure the amount of a specific RNA. This is achieved by monitoring 715 

the amplification reaction using fluorescence, a technique called real-time PCR or 716 

quantitative PCR (qPCR) 20. 717 

All biological material will be used exclusively for the purpose provided for in 718 

the respective protocol and in accordance with the respective informed consent form. 719 

After processing, biological samples will be sent to a biorepository in the country 720 

(NEOPROSPECTA PESQUISA E CONSULTORIA SA - CNPJ 13.281.130 / 0001-91, 721 
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address: Luiz Boiteux Piazza, 1302; Sapiens Parque, Bairro Canasvieiras, Florianópolis 722 

/ SC, zip code 88054700) created specifically for this research project. It is important to 723 

note that no biological sample will be sent outside Brazil. If there is another research in 724 

the future that intends to use the material and data stored, it will be necessary for the 725 

participants to be consulted again and expressly authorize the new use, with the 726 

expression of their will prevailing. No advance authorization will be requested for use 727 

in future research on biological samples for participants. 728 

The RNA from the blood collected in the “PAXgene blood RNA” tubes 729 

(PreAnalytiX GmbH) will be purified using the “PAXgene Blood RNA” kit 730 

(PreAnalytix GmbH) according to the manufacturer's instructions for use. After RNA 731 

purification, the transcriptomic analyzes of the isolated RNA will be performed by 732 

RNA-Seq, RNA microarray and RT-qPCR. Gene expression of RNA obtained through 733 

transcriptomic analyzes, previously described, and in combination with a proprietary 734 

algorithm from Endpoint Health, Inc. (Palo Alto, CA, USA) can separate adult patients 735 

with severe pneumonia, ARDS and sepsis into biologically subtypes. distinct, 736 

stratifying them into more homogeneous groups. Further analysis of the biological 737 

functions of each of these subtypes by "gene ontology" also showed that these groups 738 

have different characteristics and that they could potentially be used to guide therapies. 739 

The three subgroups (A, B, and C) found by this biomarker developed by Endpoint 740 

Health, Inc. (Palo Alto, CA, USA) and have the following characteristics: 741 

1. Subtype A: exhibits an increase in the expression of genes associated with the 742 

patient's adaptive immune system response 743 

2. Subtype B: exhibits a reduction in the expression of genes associated with the 744 

response of the patient's immune system and an increase in the expression of genes 745 

associated with the inflammatory process. 746 

3. Subtype C: exhibits an increase in the expression of genes associated with 747 

angiotensin II and coagulation. 748 

  749 
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23. Tables and Figures 750 

 751 

 752 

 753 

Table 2 – Berlin Criteria for ARDS diagnosis 

Timing Within one week of a known clinical insult or new or 

worsening respiratory symptoms 

Chest imaging Bilateral opacities – not fully explained by effusions, 

lobar/lung collapse, or nodules 

Origin of edema Respiratory failure not fully explained by cardiac failure or 

fluid overload 

Oxygenation 

Moderate 

Severe 

 

100 mmHg<PaO2/FiO2 ≤ 200 mmHg with PEEP ≥5 cmH20 

PaO2/FiO2 ≤ 100 mmHg with PEEP ≥5 cmH20 

 754 

 755 

Table 1 – The 6-point Ordinal Scale 

1 Not hospitalized. 

2 Hospitalized, not requiring supplemental oxygen. 

3 Hospitalized, requiring supplemental oxygen. 

4 Hospitalized, requiring non-invasive ventilation or nasal high-flow oxygen 

therapy  

5 Hospitalized, requiring invasive mechanical ventilation or ECMO 

6 Death 

Table 3 – HScore for diagnosis of secondary hemophagocytic lymphohistiocytosis 

Variable Number of Points 

Temperature (°C)  

<38.4 0 

38.4 to 39.4 33 

>39.4 49 
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 756 

  757 

Organomegaly  

No 0 

Spleen or Liver 23 

Spleen AND Liver 38 

Number of cytopenia  

1 lineage 0 

2 lineages 24 

3 lineages 34 

Triglyceride (mg/dL)  

<133 0 

133 to 354 44 

>354 64 

Fibrinogen (g/dL)  

>2.5 0 

<2.5 30 

Ferritin  

<2000 0 

2000 to 6000 35 

>6000 50 

Aspartate transaminase (AST) (U/L)  

<30 0 

≥30 19 

Hemophagocytosis features on bone marrow aspirate  

No 0 

Yes 35 

Known immunosuppression   

No 0 

Yes 18 
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Figure 1. Study diagram 758 

759 
 760 
 761 
 762 
Figure 2. Study timeline 763 

764 
  765 
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 46 

Summary of changes from version 1.0 to version 2.0 47 

 48 

Additional information on the content of each change can be found in the file 49 

Protocol_comparison_v1_v2. 50 

 51 

Header 52 

Changes: Logotype inclusion of the new collaborators (Hospital Moinhos de Vento, 53 

Hospital Alemão Oswando Cruz and Beneficência Portuguesa). 54 

 55 

Cover and footers 56 

Changes: Update with the new version and date. 57 

 58 

Steering Committee and its components 59 

Changes: Inclusion of the researchers (Régis Rosa, Maicon Falavigna, Álvaro Azezum, 60 

Viviane Cordeiro Veiga, Danielle Leão, João Prats, Philip Scheinberg) from the new 61 

collaborators (Hospital Moinhos de Vento, Hospital Alemão Oswando Cruz and 62 

Beneficência Portuguesa). 63 

 64 

Administrative information 65 

Changes:  66 

1. Inclusion of the study register at clinicaltrials.gov and date. 67 

2. Inclusion of the new collaborators (Hospital Moinhos de Vento, Hospital 68 

Alemão Oswando Cruz and Beneficência Portuguesa). 69 

3. Change in the number of ICUs that will be able to include patients after ethical 70 

approval (from 64 to 72). 71 

4. Inclusion of the exclusion criteria (7. Patients using dexamethasone or 72 

any other corticosteroids prior to their inclusion in the study). This criterion 73 

was included to clarify that patients must no use corticosteroids prior the 74 

inclusion in the trial). 75 

5. Exclusion from the secondary outcomes: Ventilator-free days in the subgroup of 76 

patients with secondary hemophagocytic lymphohistiocytosis and Ventilator-free 77 
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days in patients with laboratory-confirmed SARS-CoV2. Since the HScore for 78 

diagnosis of secondary hemophagocytic lymphohistiocytosis needs additional 79 

laboratory exams which might not be available in all centers we changed this 80 

secondary outcome to an additional analysis. The investigators believe that in 81 

patients with ARDS during the pandemic will have in the majority SARS-CoV2 82 

infection. This outcome will be explored in a sensitivity analysis. 83 

6. Inclusion of ICU free days within 28 days as a secondary outcome. Given the 84 

lack of ICU beds during the pandemic, we believe that this is a meaningful 85 

outcome, especially in developing countries. 86 

 87 

Page 8 88 

Change: Protocol version, date and amendment number with new and updated 89 

information. 90 

 91 

Funding Source 92 

Change: Inclusion of the responsibilities of Aché and Hospital Sirio-Libanes.   93 

 94 

Objectives 95 

Changes:  96 

1. Exclusion from the secondary outcomes: Ventilator-free days in the subgroup of 97 

patients with secondary hemophagocytic lymphohistiocytosis and Ventilator-free 98 

days in patients with laboratory-confirmed SARS-CoV2. Since the HScore for 99 

diagnosis of secondary hemophagocytic lymphohistiocytosis needs additional 100 

laboratory exams which might not be available in all centers we changed this 101 

secondary outcome to an additional analysis. The investigators believe that in 102 

patients with ARDS during the pandemic will have in the majority SARS-CoV2 103 

infection. This outcome will be explored in a sensitivity analysis. 104 

2. Inclusion of ICU free days within 28 days as a secondary outcome. Given the 105 

lack of ICU beds during the pandemic, we believe that this is a meaningful 106 

outcome, especially in developing countries. 107 

 108 

Methods 109 
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Changes:  110 

1. Change in the number of ICUs that will be able to include patients after ethical 111 

approval (from 64 to 72). 112 

2. Addition of the clinicaltrials.gov registration number. 113 

3. Inclusion of the definition of confirmed case of COVID-19 - determined by any 114 

laboratory tests validated by ANVISA (Agência Nacional de Vigilância 115 

Sanitária) for the diagnosis of SARS-CoV2. This was in accordance with the 116 

ANVISA recommendations. 117 

4. Inclusion of the exclusion criteria (Patients using dexamethasone or any other 118 

corticosteroids prior to their inclusion in the study). This criterion was included 119 

to clarify that patients must no use corticosteroids prior the inclusion in the 120 

trial). 121 

 122 

Interventions 123 

Change: Addition of what constitutes the standard of care. 124 

 125 

Secondary outcomes 126 

Changes:  127 

1. Exclusion from the secondary outcomes: Ventilator-free days in the subgroup of 128 

patients with secondary hemophagocytic lymphohistiocytosis and Ventilator-free 129 

days in patients with laboratory-confirmed SARS-CoV2. Since the HScore for 130 

diagnosis of secondary hemophagocytic lymphohistiocytosis needs additional 131 

laboratory exams which might not be available in all centers we changed this 132 

secondary outcome to an additional analysis. The investigators believe that in 133 

patients with ARDS during the pandemic will have in the majority SARS-CoV2 134 

infection. This outcome will be explored in a sensitivity analysis. 135 

2. Inclusion of ICU free days within 28 days as a secondary outcome. Given the 136 

lack of ICU beds during the pandemic, we believe that this is a meaningful 137 

outcome, especially in developing countries. 138 

 139 

Randomization and allocation concealment  140 

Change: Inclusion of how the blocks will be available within the eCRF. 141 
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 142 

Data collection and management  143 

Change: Inclusion of more specification in how data quality and management will be 144 

performed. 145 

 146 

Follow-up 147 

Change: Inclusion of the duration of the follow-up for the study. 148 

 149 

Additional analysis 150 

Changes:  151 

1. Description of the proposed sensitivity analysis. 152 

2. Definition of the subgroup analysis. 153 

 154 

Data monitoring 155 

Change: Definition of how the Data Monitoring Committee will be constituted and its 156 

responsibilities. 157 

 158 

Safety 159 

Change: Inclusion of the description of what constitutes a severe adverse event. 160 

 161 

Principles of good research practice 162 

Change: Inclusion of what are the principles of good research practice. 163 

 164 

Figure 1 165 

Change: Update of Figure 1 with the new secondary outcomes. 166 

  167 
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 168 

Summary of changes from version 2.0 to version 3.0 169 

 170 

Additional information on the content of each change can be found in the file 171 

Protocol_comparison_v2_v3. 172 

 173 

Cover and footers 174 

Changes: Update with the new version and date. 175 

 176 

Page 8 177 

Change: Protocol version, date and amendment number with new and updated 178 

information. 179 

 180 

Background and rationale 181 

Change: Inclusion of the rationale for studying different phenotypes and their response 182 

to corticosteroids.   183 

 184 

Objectives 185 

Changes:  186 

1. Addition of the investigational objective to evaluate different responses to the 187 

study drug based on leukocyte gene expression. 188 

2. Addition of the objective of long-term outcome evaluation. 189 

 190 

Secondary outcomes 191 

Change: Addition and description of the long-term outcomes. 192 

 193 

Data collection and management  194 

Changes:  195 

1. Addition of how the blood sample for gene expression analysis will be collected. 196 

2. Addition of how the long-term outcomes will be collected. 197 

 198 



 

 

 
Study Protocol - Summary of Changes 

 
  
 

8 

Additional analysis 199 

Change: Addition of info about who will perform the genetic analysis. 200 

 201 

Telephone follow-up  202 

Change: Addition of the telephone follow-up for the long-term outcomes. 203 

 204 

Biologic material 205 

Change: Inclusion and specification of what tests and how the biologic material 206 

collected will be handle. 207 

 208 

References 209 

Change: Update of references. 210 

  211 
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 212 

Summary of changes from version 3.0 to version 4.0 213 

 214 

Additional information on the content of each change can be found in the file 215 

Protocol_comparison_v3_v4. 216 

 217 

Header 218 

Change: Logotype inclusion of the new collaborator (BCRI). 219 

 220 

Cover and footers 221 

Changes: Update with the new version and date. 222 

 223 

Steering Committee and its components 224 

Changes: Inclusion of the researcher (Renato Delascio Lopes) from the new 225 

collaborator (BCRI). 226 

 227 

Administrative information 228 

Changes:  229 

1. Inclusion of the new collaborator (BCRI). 230 

2. Change in the number of ICUs that will be able to include patients after ethical 231 

approval (from 72 to 53). Some ICUs were excluded due the lack of patients or 232 

because they did not meet the ethical and research standards. 233 

3. Change in the time limit of the onset of moderate or severe ARDS for the 234 

inclusion in the trial from 24h to 48h. The rationale for this modification was 235 

due to most centers receiving patients intubated in the ICU already with ARDS 236 

diagnosis and more than 24 hours of mechanical ventilation, which shortened 237 

the time window for recruitment. 238 

4. Change in the exclusion criteria. The criteria “patients using dexamethasone or 239 

any other corticosteroids prior to their inclusion in the study” was excluded. 240 

Given the widespread use of corticosteroids before ICU admission in Brazil, we 241 

allowed inclusion of patients who have previously received one day of 242 

corticosteroids during hospital stay, which was not allowed at first. The 243 
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exclusion criteria were refined by adding three more criteria: use of 244 

immunosuppressive drugs, cytotoxic chemotherapy in the past 21 days, and 245 

neutropenia due to hematological or solid malignancies with bone marrow 246 

invasion. 247 

 248 

Page 8 249 

Change: Protocol version, date and amendment number with new and updated 250 

information. 251 

 252 

Eligibility criteria 253 

Changes:  254 

1. Change in the time limit of the onset of moderate or severe ARDS for the 255 

inclusion in the trial from 24h to 48h. The rationale for this modification was 256 

due to most centers receiving patients intubated in the ICU already with ARDS 257 

diagnosis and more than 24 hours of mechanical ventilation, which shortened 258 

the time window for recruitment. 259 

2. Change in the exclusion criteria. The criteria “patients using dexamethasone or 260 

any other corticosteroids prior to their inclusion in the study” was excluded. 261 

Given the widespread use of corticosteroids before ICU admission in Brazil, we 262 

allowed inclusion of patients who have previously received less than two days of 263 

corticosteroids during hospital stay, which was not allowed at first. The 264 

exclusion criteria were refined by adding three more criteria: use of 265 

immunosuppressive drugs, cytotoxic chemotherapy in the past 21 days, and 266 

neutropenia due to hematological or solid malignancies with bone marrow 267 

invasion.   268 

 269 

Primary outcome 270 

Change: Inclusion of the definition of ventilator free days. 271 

 272 

Data collection and management  273 

Change: Addition of data collection about the use of corticosteroids prior the 274 

randomization. 275 
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 276 

Statistical methods 277 

Changes:  278 

1. Inclusion of corticosteroid use before randomization in the final model for the 279 

primary outcome. 280 

2. Addition of the planned backup analysis in case of the proportional odds 281 

assumption is not met for the analysis of the Ordinal scale. 282 

3. The subgroup analysis of mechanical ventilation duration at randomization was 283 

excluded. This was because we believe the majority of patients will meet the 284 

inclusion criteria shortly after intubation. For the same reason we excluded the 285 

secondary outcome of duration of ARDS at randomization. 286 

4. Inclusion of secondary outcome: Duration of symptoms at randomization. 287 

Corticosteroids might be more beneficial later in the disease history and might 288 

be harmful if administered early. 289 

5. Inclusion of secondary outcome: Duration of moderate or severe ARDS to 290 

randomization. Due the change in the inclusion criteria (24h to 48h after 291 

moderate severe ARDS diagnosis). 292 

6. Inclusion of secondary outcome: use of corticosteroids before randomization. 293 

Due the change in the exclusion criteria, now allowing for use of corticosteroids 294 

for less than two days before randomization. 295 

7. Inclusion of secondary outcome: use of vasopressors at randomization. 296 

Interim analysis 297 

Change: Addition of a statement clarifying that the second interim analysis might not be 298 

performed due the increase in the number of cases in Brazil with the end of recruitment 299 

before the second interim analysis. 300 

 301 

References 302 

Change: Update of references. 303 

 304 

  305 
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 306 

Summary of changes from version 4.0 to version 5.0 307 

 308 

Additional information on the content of each change can be found in the file 309 

Protocol_comparison_v4_v5. 310 

 311 

Cover and footers 312 

Changes: Update with the new version and date. 313 

 314 

Administrative information 315 

Change: Change in the sample size. From 290 to 350 patients. 316 

 317 

Page 8 318 

Change: Protocol version, date and amendment number with new and updated 319 

information. 320 

 321 

Methods 322 

Change: Change in the sample size. From 290 to 350 patients.   323 

 324 

Sample size 325 

Changes:  326 

1. Change in the sample size after discussion with the Trial Steering Committee 327 

and Data Safety Monitoring Committee, before the first interim analysis, the 328 

final sample size was changed. Given the uncertainty regarding the normality of 329 

distribution of VFD, based on the Pitman Asymptotic Relative Efficiency, the 330 

sample size should be increased by 15% to preserve study power coupled with a 331 

4% increase considering possible lost to follow-up and withdrawal of consent. 332 

Therefore, a final sample size of 350 patients is needed. Also, due to the lack of 333 

data about ventilator free days in COVID-19 patients, the sample size will be 334 

updated using the pooled standard deviation of ventilator free days of the first 335 

interim analysis, unless by the time of the first interim analysis all patients have 336 

been recruited. 337 



 

 

 
Study Protocol - Summary of Changes 

 
  
 

13 

2. Justification for the chosen minimal clinically important difference was added. 338 

 339 

Figure 1 340 

Change: Update of figure 1 with the new sample size. 341 

 342 

References 343 

Change: Update of references. 344 




