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Changelog 
 

Version 1.1 (10 August 2026) 

Update initiated following pre-print publication of final results of REMAP-CAP in SSRN (Murthy 

2026). Minor adjustments to text made to various sections; notable changes are listed below. 

 

Location of change Details Impact 

Eligible studies; Table 16 List of eligible studies updated to reference REMAP-CAP pre-
print of the final analysis (Murthy 2026) 

No impact 

Baseline characteristics; 
Table 23 

All listed baseline characteristics updated to reflect final analysis 
population; slight modification to various fields, nothing of 
significance 

No impact 

Risk of Bias, Table 24 
(and Appendix 1) 

Full Risk of Bias 2.0 assessment conducted based on pre-print, 
interim results and trial protocol/statistical analysis plan 
included in Appendix 1; RoB summary updated in Table 24 

No impact 

Results, Table 25 Median Odds Ratio (mOR) and Adjusted Risk Difference (ARD) 
updated to reflect final results (from mOR 2.02 and ARD 10.6% 
to mOR 1.91 and ARD 9.7%) 

No impact 

Results, Table 26 An additional table has been added, providing incidence and 
probability of futility for specified subgroups of interest 

No impact 

Results, Tables 27 and 29 Summary of findings tables updated to reflect final analysis 
results; slight reduction in absolute effect estimates (from 106 
more deaths to 97 more deaths per 1000 participants) 

No impact 
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Abbreviations 
 
Term Definition 

APACHE II Acute Physiology and Chronic Health Evaluation II 

CI Confidence interval 

ECMO Extracorporeal membrane oxygenation 

FiO2 Fraction of inspired oxygen 

GRADE Grading of Recommendations Assessment, Development and Evaluation 

HFNC High flow nasal cannula 

ICU Intensive care unit 

IQR Interquartile range 

LSCF Last status carried forward 

mOR Median Odds Ratio 

MD Mean difference 

NICE National Institute of Health and Care Excellence 

OR Odds ratio 

PICO Population, Intervention, Comparator, Outcome criteria 

QoL  Quality of life 

RCT Randomised controlled trial 

REMAP-
CAP 

Randomized, Embedded, Multifactorial, Adaptive Platform for 
Community-Acquired Pneumonia 

RoB Risk of Bias 

RR Relative risk:  

SIGN Scottish Intercollegiate Guidelines Network 

SR Systematic review 

WHO World Health Organization 
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Introduction  
This evidence report focuses on the use of antivirals (oseltamivir, baloxavir, peramivir, zanamivir), 
corticosteroids and macrolides for the treatment of influenza in people who are critically ill.  

 

Research questions & PICO criteria 
 

Oseltamivir 
1. What is the comparative safety and effectiveness of oseltamivir plus standard care 

compared to standard care alone for the treatment of confirmed or suspected influenza in 
adults who are critically ill? 
 
Table 1: PICO criteria for research question #1 

Population Adults (> 12 years of age) with seasonal or zoonotic influenza 

who are critically ill, including relevant subgroups of interest* 

Intervention Oseltamivir + standard care 

Comparator Standard care only 

Outcomes All-cause mortality (90-days), quality of life (post-discharge) 

*Subgroups of 

interest 
Immunocompromised people, presence of baseline shock, 

presence of bacterial co-infection, duration of symptoms (< 5 

days vs ≥ 5 days), older adults 

Eligible study designs Randomised controlled trials 

Limitations Studies limited to English only 

 
 

2. What is the comparative safety and effectiveness of oseltamivir plus standard care 

compared to standard care alone for the treatment of confirmed or suspected influenza 

in children (≤ 12 years old) who are critically ill? 

 
Table 2: PICO criteria for research question #2 

Population Children (≤ 12 years of age) with seasonal or zoonotic 

influenza who are critically ill, including relevant subgroups of 

interest* 

Intervention Oseltamivir + standard care 

Comparator Standard care only 
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Outcomes All-cause mortality (90-days), quality of life (post-discharge) 

*Subgroups of 

interest 
Immunocompromised people, presence of baseline shock, 

presence of bacterial co-infection, duration of symptoms (< 5 

days vs ≥ 5 days), older adults 

Eligible study designs Randomised controlled trials, observational studies 

Limitations Studies limited to English only 

 
 

Baloxavir 
 

3. What is the comparative safety and effectiveness of baloxavir plus standard care compared 
to standard care alone for the treatment of confirmed or suspected influenza in people who 
are critically ill? 

 
Table 3: PICO criteria for research question #3 

Population People (no age limit) with seasonal or zoonotic influenza who are 

critically ill, including relevant subgroups of interest* 

Intervention Baloxavir + standard care 

Comparator Standard care only 

Outcomes All-cause mortality (90-days), quality of life (post-discharge) 

*Subgroups of 

interest 
Immunocompromised people, presence of baseline shock, 

presence of bacterial co-infection, duration of symptoms (< 5 

days vs ≥ 5 days), older adults, children, neonates 

Eligible study designs Randomised controlled trials 

Limitations Studies limited to English only 

 

 
Peramivir 
 

4. What is the comparative safety and effectiveness of peramivir plus standard care compared 
to standard care alone for the treatment of confirmed or suspected influenza in people who 
are critically ill? 

 
Table 4: PICO criteria for research question #4 

Population People (no age limit) with seasonal or zoonotic influenza who are 

critically ill, including relevant subgroups of interest* 

Intervention Peramivir + standard care 

Comparator Standard care only 
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Outcomes All-cause mortality (90-days), quality of life (post-discharge) 

*Subgroups of 

interest 
Immunocompromised people, presence of baseline shock, 

presence of bacterial co-infection, duration of symptoms (< 5 

days vs ≥ 5 days), older adults, children, neonates 

Eligible study designs Randomised controlled trials 

Limitations Studies limited to English only 

 

 
Zanamivir 
 

5. What is the comparative safety and effectiveness of zanamivir plus standard care compared 
to standard care alone for the treatment of confirmed or suspected influenza in people who 
are critically ill? 

 
Table 5: PICO criteria for research question #5 

Population People (no age limit) with seasonal or zoonotic influenza who are 

critically ill, including relevant subgroups of interest* 

Intervention Zanamivir + standard care 

Comparator Standard care only 

Outcomes All-cause mortality (90-days), quality of life (post-discharge) 

*Subgroups of 

interest 
Immunocompromised people, presence of baseline shock, 

presence of bacterial co-infection, duration of symptoms (< 5 

days vs ≥ 5 days), older adults, children, neonates 

Eligible study designs Randomised controlled trials 

Limitations Studies limited to English only 

 

 
Corticosteroids 
 

6. What is the comparative safety and effectiveness of corticosteroids plus standard care 
compared to standard care alone for the treatment of confirmed or suspected influenza in 
people who are critically ill? 

 
Table 6: PICO criteria for research question #6 

Population People (no age limit) with seasonal or zoonotic influenza who are 

critically ill, including relevant subgroups of interest* 

Intervention Corticosteroids (dexamethasone, hydrocortisone, 

methylprednisolone, prednisolone, prednisone) + standard care 
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Comparator Standard care only 

Outcomes All-cause mortality (90-days), quality of life (post-discharge) 

*Subgroups of 

interest 
Immunocompromised people, presence of baseline shock, 

presence of bacterial co-infection, duration of symptoms (< 5 

days vs ≥ 5 days), older adults, children, neonates 

Eligible study designs Randomised controlled trials 

Limitations Studies limited to English only 

 
 
Macrolides 
 

7. What is the comparative safety and effectiveness of macrolides plus standard care 
compared to standard care alone for the treatment of confirmed or suspected influenza in 
people who are critically ill? 

 
Table 7: PICO criteria for research question #7 

Population People (no age limit) with seasonal or zoonotic influenza who are 

critically ill, including relevant subgroups of interest* 

Intervention Macrolides (azithromycin, clarithromycin, erythromycin, 

josamycin, midecamycin, oleandomycin, roxithromycin, 

solithromycin, spiramycin, telithromycin, troleandomycin) + 

standard care 

Comparator Standard care only 

Outcomes All-cause mortality (90-days), quality of life (post-discharge) 

*Subgroups of 

interest 
Immunocompromised people, presence of baseline shock, 

presence of bacterial co-infection, duration of symptoms (< 5 

days vs ≥ 5 days), older adults, children, neonates 

Eligible study designs Randomised controlled trials 

Limitations Studies limited to English only 

 

Search and study selection 
Hierarchy of preferred evidence 

The following approach was used to identify relevant sources of evidence for inclusion, in the 
following order:   
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1. Systematic reviews underpinning existing Australian guidelines or guidelines produced by 
major international organisations (e.g. WHO, NICE, SIGN).  

2. Published systematic reviews.  

3. Primary studies published since the most recent relevant systematic review, if one was found, 
or all primary studies meeting the criteria. 

 

Guidelines reviewed 

The World Health Organization ‘Clinical practice guidelines for influenza’ are the most recent, high 
quality clinical guidelines available specific to the treatment of influenza (WHO 2025). These 
guidelines provide recommendations for the use of antivirals and other drug treatments as post-
exposure prophylaxis and treatment in people with confirmed or suspected mild or severe influenza. 
The scope does not currently extend to the treatment of individuals with confirmed or suspected 
influenza who are critically ill. 

Recommendations within the WHO guidelines are underpinned by two recent systematic reviews 
that include the use of antivirals in people hospitalised with influenza (Gao 2024) and the use of 
corticosteroids, macrolides and other treatments in people hospitalised with influenza (Lim 2020). 
These systematic reviews will form the foundation of the evidence base for the present guideline. 
Updated searches will be conducted from the date of last search for each review. 

 

Search strategy 

Antivirals (oseltamivir, baloxavir, peramivir, zanamivir) 

The search for published literature on the use of antivirals in patients with influenza who are 
critically ill was conducted with the time period 10 Sep 2024 to 5 June 2026, being the most recent 
search date conducted within the systematic review by Gao et al (2024). 

Ovid MEDLINE: The search strategy employed by Gao et al. was adopted and revised as such: 

- Consistent field labels (.mp. for set 1 and .ti,ab,kw. for set 2)  

- Removed MeSH term exp Influenzavirus C/ (not in MeSH thesaurus) 

- Truncated influenza* 

- Revised RCT filter to remove drug therapy.fs. and groups.,ti,ab. After checking uniquely 

retrieved records were not relevant or did not report RCTs 

 

Table 8. Search strategy, antivirals (Ovid MEDLINE ALL <1946 to June 05, 2026>) 

# Concept Search terms Results 

 

1 

MeSH Terms and 
title/abstract terms 
for influenza 

Influenza, Human/ or exp Influenza A virus/ or Influenza B 
virus/ or (influenza* or flu or H1N1 or PH1N1 or H3N2 or 
AH1N1 or AH3N2 or H5N1 or H7N9).mp. 

182983 

2 MeSH Terms and 
title/abstract terms 
for antiviral agents 

Antiviral Agents/ or (antiviral* or neuraminidase inhibitor* 
or NA inhibitor*).ti,ab,kw. or Oseltamivir/ or Zanamivir/ or 
(oseltamivir or tamiflu or "GS 4104" or GS4104 or GS-4104 
or "GS 4071" or GS4071 or GS-4071 or zanamivir or relenza 
or "GG 167" or GG167 or GG-167 or CS-8958 or Dectova or 
Laninamivir or R-125489 or R125489 or "R 125489" or 

210557 
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Inavir or peramivir or "BCX 1812" or BCX1812 or BCX-1812 
or "RWJ 270201" or RWJ270201 or RWJ-270201 or Rapivab 
or rapiacta or viral polymerase complex inhibitor* or 
Favipiravir or T-705 or Avigan or FabiFlu or Pimodivir or VX-
787 or JNJ-63623872 or AL794 or ALS-033719 or ZSP1273 
or Enisamium iodide or FAV00A or TG-1000 or GP681 or 
matrix protein 2 ion channel inhibitor* or Radavirsen or 
AVI-7100 or cap-dependent endonuclease inhibitor* or 
Baloxavir marboxil or Baloxavir or S-033188 or Xofluza or 
Umifenovir or Arbidol or Arbidole).ti,ab,kw. or 
Amantadine/ or Rimantadine/ or (Amantadine or 
Symmetrel or Symetrel or Rimantadine or Flumadine or 
Roflual).ti,ab,kw. 

3 MeSH Terms and 
free-text terms for 
RCTs 

(randomized controlled trial or controlled clinical trial).pt. 
or (randomi#ed or randomly or placebo).ti,ab. or trial.ti. 

1715566 

4 Exclude animal only 
records 

animals not (humans and animals)).sh. 5434443 

5 Combine sets (1 and 2 and 3) not 4 1012 

6 Records added since 
10 Sep 2023 

20230910:20260520.(ed). or 20230910:20260520.(dt). 4794224 

7 Combine sets 5 and 6 103 

 

Embase: The search strategy employed by Gao et al. was adopted and revised as such: 

- Consistent field labels (.mp. for set 1 and .ti,ab,kw. for set 2) 

- Exploded Emtree terms Influenza and Influenza Virus to capture narrower terms 

- Added a limit to ICU, critical care, hospital, etc. (set 8) 

- Revised RCT filter to make it consistent with MEDLINE 

 

Table 9. Search strategy, antivirals (Embase <1974 to June 04, 2026>) 

# Concept Search terms Results 

 

1 

Emtree Terms and 
title/abstract terms 
for influenza 

exp Influenza Virus/ or exp Influenza/ or (influenza or flu or 
H1N1 or PH1N1 or H3N2 or AH1N1 or AH3N2 or H5N1 or 
H7N9).mp. 

239960 

2 Emtree Terms and 
title/abstract terms 
for antiviral agents 

Antivirus Agent/ or (antiviral* or neuraminidase inhibitor* 
or NA inhibitor*).ti,ab,kw. or Sialidase Inhibitor/ or 
Oseltamivir/ or Zanamivir/ or Laninamivir/ or Peramivir/ or 
(oseltamivir or tamiflu or "GS 4104" or GS4104 or GS-4104 
or "GS 4071" or GS4071 or GS-4071 or zanamivir or relenza 
or "GG 167" or GG167 or GG-167 or CS-8958 or Dectova or 

278172 
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Laninamivir or R-125489 or R125489 or "R 125489" or 
Inavir or peramivir or "BCX 1812" or BCX1812 or BCX-1812 
or "RWJ 270201" or RWJ270201 or RWJ-270201 or Rapivab 
or rapiacta or viral polymerase complex 
inhibitor*).ti,ab,kw. or Favipiravir/ or Pimodivir/ or 
(Favipiravir or T-705 or Avigan or FabiFlu or Pimodivir or 
VX-787 or JNJ-63623872 or AL-794 or ALS-033719 or 
ZSP1273 or Enisamium iodide or FAV00A or TG-1000 or 
GP681 or matrix protein 2 ion channel inhibitor*).ti,ab,kw. 
or Radavirsen/ or (Radavirsen or AVI-7100 or cap-
dependent endonuclease inhibitor*).ti,ab,kw. or Baloxavir 
Marboxil/ or Umifenovir/ or Amantadine/ or Rimantadine/ 
or (Baloxavir marboxil or Baloxavir or S-033188 or Xofluza 
or Umifenovir or Arbidol or Arbidole or Amantadine or 
Symmetrel or Symetrel or Rimantadine or Flumadine or 
Roflual).ti,ab,kw. 

3 Emtree Terms and 
free-text terms for 
RCTs 

exp Controlled Clinical Trial/ or (randomi#ed or randomly 
or placebo).ti,ab. or trial.ti. 

2756882 

4 Exclude animal only 
records 

Animal experiment/ not (Human experiment/ or Human/) 2876309 

5 Combine sets (1 and 2 and 3) not 4 2105 

6 Records added since 
10 Sep 2023 

20230910:20260520.(dc). or 20230910:20260520.(dd). 6635149 

7 Combine sets 5 and 6 521 

8 Emtree Terms and 
free-text terms for 
critical illness 

exp Intensive Care Unit/ or exp Intensive Care/ or 
Hospitalization/ or (severe* or critical* or intensive or 
hospital*).ti,ab,kw. 

7743101 

9 Combine sets 7 and 8 280 

10 Excluding clinical trial 
registry records 

9 not clinical trial.pt. 106 

11 clinical trial registry 
records limited to 
2023 onwards 

9 and clinical trial.pt. and (2023* or 2024* or 2025* or 
2026*).yr. 

21 

 

Table 10: Total citations retrieved for antivirals 

 Total retrieved Duplicates 

removed 

EndNote 

Removed by 

RCT Classifier* 

Total to screen 

MEDLINE 103 3 36 64 
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Embase 106 52 14 40 

ClinicalTrials.gov 21 0 2 19 

Totals 230 55 52 123 

*The Cochrane RCT Classifier (Thomas 2021) is automatically applied in Covidence & facilitates the 
removal of irrelevant studies that are not randomised controlled trials.  

 

Antivirals (oseltamivir, baloxavir, peramivir, zanamivir); observational studies in children 
 
An updated search focused on the identification of the use of antivirals to treat influenza in children 
who were critically ill was established to identify supportive data from observational studies. 
 

Table 11. Search strategy, antivirals in children (Ovid MEDLINE ALL <1946 to May 19, 2026>) 

# Concept Search terms Results 

 

1 

MeSH Terms and 
title/abstract terms 
for influenza 

Influenza, Human/ or exp Influenza A virus/ or Influenza B 
virus/ or (Influenza* or flu or H1N1 or PH1N1 or H3N2 or 
AH1N1 or AH3N2 or H5N1 or H7N9).mp. 

182983 

2 MeSH Terms and 
title/abstract terms 
for antiviral agents 

Antiviral Agents/ or (antiviral* or neuraminidase inhibitor* 
or NA inhibitor*).ti,ab,kw. or Oseltamivir/ or Zanamivir/ or 
(oseltamivir or tamiflu or "GS 4104" or GS4104 or GS-4104 
or "GS 4071" or GS4071 or GS-4071 or zanamivir or relenza 
or "GG 167" or GG167 or GG-167 or CS-8958 or Dectova or 
Laninamivir or R-125489 or R125489 or "R 125489" or 
Inavir or peramivir or "BCX 1812" or BCX1812 or BCX-1812 
or "RWJ 270201" or RWJ270201 or RWJ-270201 or Rapivab 
or rapiacta or viral polymerase complex inhibitor* or 
Favipiravir or T-705 or Avigan or FabiFlu or Pimodivir or VX-
787 or JNJ-63623872 or AL794 or ALS-033719 or ZSP1273 
or Enisamium iodide or FAV00A or TG-1000 or GP681 or 
matrix protein 2 ion channel inhibitor* or Radavirsen or 
AVI-7100 or cap-dependent endonuclease inhibitor* or 
Baloxavir marboxil or Baloxavir or S-033188 or Xofluza or 
Umifenovir or Arbidol or Arbidole).ti,ab,kw. or 
Amantadine/ or Rimantadine/ or (Amantadine or 
Symmetrel or Symetrel or Rimantadine or Flumadine or 
Roflual).ti,ab,kw. 

210557 

3 MeSH Terms and 
free-text terms for 
critical care 

exp Intensive Care Units/ or exp Critical Care/ or exp 
Hospitalization/ or (severe* or critical* or intensive or 
hospital*).ti,ab,kw. 

4950483 

4 Free-text terms for 
children (title only) 

(paediatric* or pediatric* or child* or adolescent* or 
young* or infant*).ti. 

1776825 
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5 Free-text terms for 
observational 
designs 

(observational or cohort or prospective or retrospective or 
descriptive or surveillance study).ti,ab,kw. or study.ti. 

4375726 

6 Combine sets and/1-5 185 

7 Date limit limit 6 to yr="2015 -Current" 98 

 
Table 12: Total citations retrieved for antiviral observational studies in children 

 Total retrieved Duplicates removed 

EndNote 

Total to screen 

MEDLINE 98 0 98 

 

Other treatments (corticosteroids and macrolides) 
 

The search for published literature on the use of other (non-antiviral) treatments in patients with 
influenza who are critically ill was conducted from the beginning of 2019 to 5 June 2026, being the 
most recent search date conducted within the systematic review by Lim et al (2020). 

Ovid MEDLINE: The search strategy employed by Lim et al. was adopted and revised as such: 

- Added MeSH and Emtree terms for sets 2-5 and 7  

- Added immune plasma, immunomodulatory and passive immune therapy to set 3 

- Terms for influenza (set 1), critical care (set 9) and RCTs (set 10) are the same as for the 

antivirals search 

- In Embase, conference abstracts and records from ClinicalTrials.gov were limited to the 

words influenza or flu appearing in the title only 

 

Table 13. Search strategy, corticosteroids and macrolides (Ovid MEDLINE ALL <1946 to June 

5, 2026>) 

# Concept Search terms Results 

 

1 

Influenza Influenza, Human/ or exp Influenza A virus/ or Influenza B 
virus/ or (influenza* or H1N1 or PH1N1 or H3N2 or AH1N1 
or AH3N2 or H5N1 or H7N9).mp. or flu.ti. 

173690 

2 Steroids exp Steroids/ or (steroid* or corticoid* or corticosteroid* 
or dexamethasone* or glucocorticoid* or hydrocortisone* 
or methylprednisolone* or prednisolone* or 
prednisone*).mp. 

1426171 

3 Passive immune 
therapy 

exp Immunization, Passive/ or ((convales* and (plasma or 
sera or (blood and product*) or serum)) or hyper-immun* 

132471 
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or hyperimmun* or immune plasma or serotherapy or 
immunomodulatory or passive immune therapy).mp. 

4 Statins Hydroxymethylglutaryl-CoA Reductase Inhibitors/ or 
(atorvastatin or cerivastatin or dalvastatin or fluindostatin 
or fluvastatin or HMG-CoA* or Hydroxymethylglutaryl* or 
lovastatin or medostatin or pitavastatin or pravastatin or 
rosuvastatin or simvastatin or statin*).mp. 

93389 

5 Macrolides exp Macrolides/ or (azithromycin or clarithromycin or 
erythromycin or josamycin or macrolide* or midecamycin 
or oleandomycin or roxithromycin or solithromycin or 
spiramycin or telithromycin or troleandomycin).mp. 

163588 

6 mTOR inhibitors (everolimus or sirolimus or temisirolimus or rapamycin or 
mTOR inhibitor*).mp. 

67060 

7 NSAIDs exp Anti-Inflammatory Agents, Non-Steroidal/ or (aspirin 
or celecoxib or diclofenac or dipyrone or flurbiprofen, or 
ibuprofen, or indomet?acin or ketoprofen or ketorolac or 
mefenamic acid or naproxen or nefopam or nimesulide or 
phenylbutazone or piroxicam or NSAID* or non-steroidal 
anti-Inflammatory).mp. 

302096 

8 Combine sets or/2-7 1992623 

9 Critical care exp Intensive Care Units/ or exp Critical Care/ or exp 
Hospitalization/ or (severe* or critical* or intensive or 
hospital*).ti,ab,kw. 

4950483 

10 Randomised trials (randomized controlled trial or controlled clinical trial).pt. 
or (randomi#ed or randomly or placebo).ti,ab. or trial.ti. 

1715566 

11 Animal only records Animals not (Humans and Animals)).sh. 5434443 

12 Combine sets (1 and 8 and 9 and 10) not 11 221 

13 Limit to year limit 12 to yr="2019 -Current" 100 

 

Table 14. Search strategy, corticosteroids and macrolides (Ovid Embase <1974 to June 4, 

2026>) 

# Concept Search terms Results 

 

1 

Influenza Influenza, Human/ or exp Influenza A virus/ or Influenza B 
virus/ or (influenza* or H1N1 or PH1N1 or H3N2 or AH1N1 
or AH3N2 or H5N1 or H7N9).mp. or flu.ti. 

173690 

2 Steroids exp Steroids/ or (steroid* or corticoid* or corticosteroid* 
or dexamethasone* or glucocorticoid* or hydrocortisone* 

1426171 
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or methylprednisolone* or prednisolone* or 
prednisone*).mp. 

3 Passive immune 
therapy 

exp Immunization, Passive/ or ((convales* and (plasma or 
sera or (blood and product*) or serum)) or hyper-immun* 
or hyperimmun* or immune plasma or serotherapy or 
immunomodulatory or passive immune therapy).mp. 

132471 

4 Statins Hydroxymethylglutaryl-CoA Reductase Inhibitors/ or 
(atorvastatin or cerivastatin or dalvastatin or fluindostatin 
or fluvastatin or HMG-CoA* or Hydroxymethylglutaryl* or 
lovastatin or medostatin or pitavastatin or pravastatin or 
rosuvastatin or simvastatin or statin*).mp. 

93389 

5 Macrolides exp Macrolides/ or (azithromycin or clarithromycin or 
erythromycin or josamycin or macrolide* or midecamycin 
or oleandomycin or roxithromycin or solithromycin or 
spiramycin or telithromycin or troleandomycin).mp. 

163588 

6 mTOR inhibitors (everolimus or sirolimus or temisirolimus or rapamycin or 
mTOR inhibitor*).mp. 

67060 

7 NSAIDs exp Anti-Inflammatory Agents, Non-Steroidal/ or (aspirin 
or celecoxib or diclofenac or dipyrone or flurbiprofen, or 
ibuprofen, or indomet?acin or ketoprofen or ketorolac or 
mefenamic acid or naproxen or nefopam or nimesulide or 
phenylbutazone or piroxicam or NSAID* or non-steroidal 
anti-Inflammatory).mp. 

302096 

8 Combine sets or/2-7 1992623 

9 Critical care exp Intensive Care Units/ or exp Critical Care/ or exp 
Hospitalization/ or (severe* or critical* or intensive or 
hospital*).ti,ab,kw. 

4950483 

10 Randomised trials (randomized controlled trial or controlled clinical trial).pt. 
or (randomi#ed or randomly or placebo).ti,ab. or trial.ti. 

1715566 

11 Animal only records Animals not (Humans and Animals)).sh. 5434443 

12 Combine sets (1 and 8 and 9 and 10) not 11 221 

13 Limit to year limit 12 to yr="2019 -Current" 100 

 
Table 15: Total citations retrieved for antiviral observational studies in children: 

 Total retrieved Duplicates 

removed  

Removed by 

RCT Classifier* 

Total to screen 

MEDLINE 100 1  
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Embase 118 7 

Totals 218 8 88 122 

*The Cochrane RCT Classifier (Thomas 2021) is automatically applied in Covidence & facilitates the 
removal of irrelevant studies that are not randomised controlled trials.  
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Search results 
Antivirals (oseltamivir, baloxavir, peramivir, zanamivir) 

Figure 1. PRISMA flow diagram for antivirals (RCTs) 

 

 

Included studies 

No eligible studies were included in the original review by Gao et al (2024) focused on the use of 
antivirals to treat influenza in patients who were critically ill. The updated search did not identify any 
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eligible studies (Figure 1). One study was eligible for inclusion (REMAP-CAP); as of 08 July 2026, 
this study is unpublished. 

Table 16. Eligible studies/guidelines included in the development of the recommendations 

Full citation 

Murthy S, Green C, Berry L. Oseltamivir for critically ill patients with influenza: A randomised 
trial. SSRN. Published 27 July 2026, available at 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=7172531, accessed 27 July 2026. 

 

Excluded studies 

Table 17. Excluded studies/guidelines 

Full citation Exclusion reason 

Hosszu-Fellous K, Poncet A, Cabecinhas ARCG et al. 
Antiviral treatment in adult patients hospitalized for influenza: 
study protocol for a multi-center, randomized, placebo-
controlled trial on the efficacy of baloxavir marboxil to reduce 
time to clinical improvement and the risk for severe 
complications (the INFLUENT trial). Trials 2025;26(1):538 

No results available (trial 
protocol) 

A Swiss Multi-center, Randomized, Placebo-controlled Trial 
on the Efficacy of Baloxavir Marboxil to Reduce time to clinical 
improvement in adult patients hospitalized for influenza. 
Clinicaltrials.gov NCT06653569 

No results available 
(ongoing study) 

Koul PA, Hyder M, Tajamul H et al. Combination therapy of 
nitazoxanide with oseltamivir compared with oseltamivir in 
hospitalized patients with seasonal influenza. Lung India 
2024;41(1):55-59 

Wrong patient population 
(severe disease only, no 
critical illness) 

Moreno G, Carbonell R, Diaz E et al. Effectiveness of 
prolonged versus standard-course of oseltamivir in critically ill 
patients with severe influenza infection: a multicentre cohort 
study. J Med Virol 2023;95(8):e29010 

Wrong study design (not a 
randomised controlled 
trial) 

Yan M, Gu X, Wang Y, Cao B. Effects of Baloxavir Marboxil 
plus neuraminidase inhibitor vs neuraminidase inhibitor in 
high-risk patients hospitalized with severe influenza: A post 
hoc analysis of the Flagstone Trial. Open Forum Inf Dis 
2025;12(8):ofaf439 

Wrong patient population 
(small proportion of 
patients with critical 
illness; no subgroup 
analysis provided) 

Leopold L, Vingerhoets J, Deleu S et al. Efficacy and safety of 
pimodivir combined with standard of care in hospitalized and 
nonhospitalized high-risk adolescents and adults with 
influenza A infection. J Inf Dis 2025;231(1):e132-e143 

Wrong patient population 
(no data provided for 
critical illness) 

Wang Y, Hong W, Liu D et al. Efficacy and safety of single-
dose suraxavir marboxil tablet in the treatment of acute 
uncomplicated influenza in adults: a multi-centre, 
randomized, double-blind, placebo-controlled phase 2 clinical 
trial. Clin Microbiol & Inf 2025;31(5):861-868 

Wrong population (no 
data provided for critical 
illness) 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=7172531
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Full citation Exclusion reason 

Hung IF, To KKWE, Chan JFW et al. Efficacy of 
clarithromycin-naproxen-oseltamivir combination in the 
treatment of patients hospitalised for influenza A (H3N2) 
infection: An open-label randomised, controlled, phase IIb/III 
trial. Hong Kong Ked J 2018;24(1 Supplement 1:30 

Wrong intervention 

Wong W-T, Choi G, Wang X et al. Pharmacodynamic effect 
of different dosage regimens of oseltamivir in severe 
influenza patients requiring mechanical ventilation: A 
multicentre randomised controlled trial. Influenza & Other 
Resp Vir 2025;19(5):e70109 

Wrong comparator 
(oseltamivir doses, no 
standard care control) 
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Antivirals (oseltamivir, baloxavir, peramivir, zanamivir); observational studies in children 

Figure 2. PRISMA flow diagram for antivirals (observational studies in children) 

 

 

 

Table 18. Eligible studies/guidelines included in the development of the recommendations 

Full citation 

None 
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Excluded studies 

Table 19. Excluded studies/guidelines 

Full citation Exclusion reason 

Wang J, Chen H, Zhuo L et al. Effectiveness of intravenous 
peramivir for the treatment of influenza A/H3N2 and influenza 
B/Victoria in hospitalized children. J Inf & Chemotherapy 
2023;29(9):843-848 

Wrong population (no 
data for critically ill 
children) 

Lee JJ, Smith M, Bankhead C et al. Oseltamivir and influenza-
related complications in children: a retrospective cohort in 
primary care. Eur Resp J 2020;56(5):1902246 

Wrong population (no data 
for critically ill children) 

Rath B, Chen X, Spies V et al. Prospective surveillance of 
antiviral resistance in hospitalized infants less than 12 
months of age with A(H3N2) influenza infection and treated 
with oseltamivir. Antiviral Therapy 2017;22(6):515-522 

Wrong population and 
outcomes (no data for 
critically ill children, 
laboratory results only) 
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Other treatments (corticosteroids and macrolides) 

Figure 3. PRISMA flow diagram (corticosteroids and macrolides, RCTs) 

 

 

Table 20. Eligible studies/guidelines included in the development of the recommendations 

Full citation 

None 
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Excluded studies 

Table 21. Excluded studies/guidelines 

Full citation Exclusion reason 

Randomized, double-blind, multicenter, phase III clinical trial 
evaluating the efficacy and safety of dexamethasone 
compared to placebo in patients with severe influenza. 
Clinicaltrials.gov NCT06528444 

No results available 
(ongoing study) 

 

Characteristics of included studies 
 
Oseltamivir 

Study characteristics 

Table 22. Characteristics of included studies 

First 
author/year 

Population(s) Intervention/
Exposure(s) 

Comparator 
(s) 

Outcome(s) 
reported 

Murthy (2026) 

 

Study type: 

Randomised 
controlled trial 

Included: 

Adults (>12 years) admitted to 
an ICU for confirmed influenza 
within 48 hours 
commencement of organ 
support* 

Excluded: 

● Death is imminent and not 
committed to full active 
treatment 

● Already received more 
than one dose of 
oseltamivir 

● Clinical decision to 
commence an antiviral 
other than oseltamivir or 
baloxavir 

● Treating clinician believes 
treatment is not in the 
patient’s best interest 

Oseltamivir, 
either 5-day 
or 10-day 
course** + 
standard 
care 

No antiviral 
(standard 
care only) 

Primary outcome: 
All-cause mortality 
(day 90) 

 

Secondary 
outcomes: 

Organ support free 
days; disease 
progression 
(among those not 
on invasive 
ventilation at 
baseline); ICU free 
days; hospital free 
days 

*organ support defined as HFNC (>40% FiO2 & 30L/min), non-invasive ventilation, invasive 

ventilation or ECMO; or vasopressor or inotropic infusion. 

**Dosing of oseltamivir was determined by the treating clinician. REMAP-CAP provided the 

following as a guide (REMAP-CAP 2022): 

● The standard dose of oseltamivir for adult patients is 75mg enterally, twice per day 
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● For children, the standard dose of oseltamivir is 4mg/kg/day, divided into two doses 

● No dosage adjustment is suggested for body mass index, pregnancy, or for extracorporeal 

membrane oxygenation 

● Dose adjustment for renal dysfunction will be as per local guidelines 

 

Baseline characteristics 

Table 23. Baseline characteristics of REMAP-CAP oseltamivir 5-day, 10-day and standard 

care treatment arms 

Characteristic 5-day oseltamivir  

(n=162) 

10-day 

oseltamivir  

(n=156) 

No antiviral  

(n=124) 

Age (years), median (IQR) 60 (49-70) 60 (51-70) 63 (51-71) 

Female sex at birth (%) 45.1 40.4 37.9 

APACHE II, median (IQR) 15 (11-21) (n=157) 18 (12-25) (n=148) 16 (11-24) (n=121) 

Days of symptoms, median 

(IQR) 

5 (3-7) (n=143) 5 (3-7) (n=129) 5 (3-8) (n=101) 

Received one dose of 

oseltamivir prior (%) 

50 41 32.2 

Days from hospital admission to 

randomisation, median (IQR) 

0.8 (0.5-1.0) 0.8 (0.5-1.1) 0.9 (0.5-1.2) 

Invasively ventilated (%) 47.5 53.2 38.7 

On vasopressors (%) 43.2 55.1 37.9 

Influenza A/B (%) 88.9 / 6.2 88.5 / 9.6 89.5 / 6.5 

Baseline characteristics were updated with data from the preprint publication reporting results 

from the final analysis (27 July 2026; Murthy 2026). There were no substantive or impactful 

changes to any of the characteristics presented in Table 23. 

 

Risk of bias and other critical appraisal assessments 

Risk of bias was assessed using Cochrane RoB 2.0 (Sterne 2019). Most domains were considered 
to be at low risk of bias, with the exception of Domain 2: Deviations from intended interventions, due 
to the open-label nature of the REMAP-CAP trial and ability of participating sites to opt out of the ‘no 
antiviral’ group assignment (Table 24). A full analysis is available in Appendix 1. 

 

Table 24. REMAP-CAP risk of bias, summary only – 90-day mortality 

Bias Authors’ 
judgement 

Support for judgement 

Domain 1: Risk of bias arising 
from the randomization 
process 

Low risk Early response-adaptive randomization 
reverted to balanced randomization in 
2024 to avoid extreme randomization 
proportions. 
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Domain 2: Deviations from the 
intended interventions 

High REMAP-CAP uses an open-label design; 
sites could opt-out of the no antiviral 
group, concerns around equipoise. 

Domain 3: Missing outcome 
data 

Low risk Data from one participant missing from 
the 10-day oseltamivir arm; no concerns 

Domain 4: Risk of bias in 
measurement of the outcome 

Low risk No concerns regarding the measurement 
of mortality across all treatment arms 
(definitive outcome measure). 

Domain 5: Risk of bias in 
selection of the reported result 

Low risk Primary endpoint changed since release 
of original statistical analysis plan (SAP); 
however, SAP for this analysis released 
prior to analysis of outcome data. 

Overall risk of bias Some concerns No other concerns identified 
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Evidence summary 
Version 1.0 of the Evidence Report was based on interim data presented on June 10 at the Critical Care 

Reviews Meeting 2026 in Belfast, Ireland (https://criticalcarereviews.com/meetings/ccr26; CCRM 2026) and 

unpublished results provided through direct correspondence with REMAP-CAP trialists. This analysis used 
Last Status Carried Forward (LSCF) data from 37 participants who were yet to reach the 90-day follow-up.  

On 27 July 2026, a pre-print of final results was published in which all participants had reached the 90-day 
follow-up (Murthy 2026). Minor changes to adjusted odds ratios and adjusted risk differences for 5-day, 10-day 
and pooled oseltamivir analyses are presented in Table 25, and associated summary of findings tables 
(Tables 26 and 27) have been updated to reflect final results. There were no substantive or impactful changes 
to any of these estimates.  

It should be noted that there is a paucity of evidence to inform recommendations within the guideline, and 
there are significant gaps in evidence that require further research to address. The publication of high-quality, 
eligible studies in the future (including the RECOVERY trial, which is also exploring the use of oseltamivir in 
this population), has the potential to impact the strength and/or direction of existing recommendations. 

 

Results 

Research question #1: Oseltamivir for the treatment of influenza in people who are critically ill. 

 

Table 25. Summary of Adjusted Risk Differences for primary analyses of 90-day mortality*  

 5 days of 

oseltamivir 

 

(n=162) 

10 days of 

oseltamivir 

 

(n=156) 

No antiviral 

 

 

(n=124) 

90-day Mortality – n/N (%) 32/162 (19.8) 30/155 (19.4) 17/124 (13.7) 

Primary Analysis 

    Adjusted Odds Ratioa  

    (95% credible interval) 

2.13 (1.03 – 4.52) 

 

2.17 (1.05 – 4.64) 

 
REF 

    Adjusted Risk Differenceb 

    (percentage points) 

11.6 (0.4 – 28.1) 

 

11.9 (0.6 – 28.7) 

 
REF 

Pooled Treatment Effects 

    Adjusted Odds Ratioa  

    (95% credible interval) 
1.92 (1.00 – 3.81)** REF 

    Adjusted Risk Differenceb 

    (percentage points) 
9.7 (0.0 – 24.0)** REF 

aThe odds ratio for the oseltamivir arms as compared with the no antiviral groups. The odds ratios were adjusted for 
covariates of location (site nested within country), age category, sex, enrollment time period, other randomized 
interventions, severity of illness (presence of shock, ventilation status, magnitude of hypoxemia) and eligibility for the 
no antiviral group.  

bThe adjusted risk difference is based on the event frequency in the no antiviral group and the odds ratio after 
adjustment for covariates. Values greater than 0 indicate higher mortality risk for oseltamivir relative to no antiviral.  

https://criticalcarereviews.com/meetings/ccr26
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*The summary of adjusted risk differences were developed by statisticians within the REMAP-CAP adaptive platform trial, 
based on data from the oseltamivir arms of the REMAP-CAP influenza domain as presented within the SSRN pre-print 
(Murphy 2026).  

**Results of interim analysis replaced with final analysis, Adjusted Odds Ratio (95% credible interval) previously 2.02 
(1.05 – 4.00); Adjusted Risk Difference (%) previously 10.6 (0.6 – 25.1). 

 

Subgroup analyses were conducted by the REMAP-CAP trialists, in which a probability of futility was observed 
in all categories, with the exception of patients experiencing less than 5 days of symptoms prior to 
randomisation and patients with no baseline shock. No benefit was observed in any population of interest. 

 

Table 26: Subgroup analyses for mortality within oseltamivir arms of REMAP-CAP (Murthy 2026) 

Subgroup of interest Pooled oseltamivir No antiviral Probability of futility 
(OR >0.83) (%) 

Immunocompromised (n=41) 10/28 (35.7%) 1/13 (7.7%) 99.4 

Non-immunocompromised (n=401) 52/289 (18.0%) 16/111 (14.4%) 93.6 

Proven bacterial infection (n=158) 27/119 (22.7%) 4/39 (10.3%) 98.6 

No bacterial infection (n=284) 35/198 (18.5%) 13/85 (15.3%) 90.0 

Duration of symptoms, <5 days (n=174) 27/126 (21.4%) 10/47 (21.3%) 56.0* 

Duration of symptoms, ≥5 days (n=199) 23/145 (15.9%) 4/54 (7.4%) 98.4 

Baseline shock (n=197) 47/150 (31.3%) 11/46 (23.9%) 98.6 

No baseline shock (n=230) 13/157 (8.3%) 6/73 (8.2%) 70.7** 

*In patients experiencing fewer than 5 days of symptoms prior to randomization, the probability of efficacy (OR <1) was 
55.6% and probability of harm (OR >1) was 44.4%. 

**In patients not experiencing baseline shock at randomization, the probability of efficacy (OR <1) was 40.5% and 
probability of harm (OR >1) was 59.5% 

 

Oseltamivir (adults > 12 years) 

 

Summary of findings (oseltamivir, adults) 

 

Table 27. Summary of findings, oseltamivir in adults 

Outcome 

 

Study results and 
measurements 

Adjusted Risk Difference Certainty of the 
evidence 

(Quality of 
evidence) 

Summary 

Oseltamivir Standard care 

All-cause 

mortality  

(90-days) 

 

critical 

mOR: 1.92 (95% 

credible interval 

1.00 – 3.81) 

Based on data from 

1 study with 441 

participants  

9.7% (95% CI: 
0.0%–24.0%) 

REF Moderate 

Due to serious 
risk of biasa 

Oseltamivir 

probably increases 

probability of 

mortality 
Difference: 97 more per 1000* 

(95% CI: 0 more - 240 more) 

Quality of 

life (QoL) 

Not estimable Not estimable Not available No studies reported 

this outcome 
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important 

a Serious risk of bias due to insufficient information regarding allocation concealment and lack of blinding, leading to 
concerns about equipoise and inability of analyses to account for differences in standard care 

*Previous mOR of 2.02 and ARD of 10.6% resulted in an absolute effect estimate (AEE) of 106 more deaths per 1000 
(95% CI: 6 more – 251 more) 

 

Table 28. Evidence to decision framework, Oseltamivir in adults 

Domains Assessment Narrative summary 

Benefits and 

harms 

Important harms Available evidence for the use of oseltamivir in 
adults shows no benefit with a probability for harm. 

Certainty of 

the evidence 

Moderate Certainty of the evidence is moderate for 90-day 
mortality, due to serious risk of bias. No data were 
available to inform outcomes relating to quality of 
life. 

Values and 

preferences 

We expect few to want the 
intervention 

The Lived Experience Panel believes that, based on 
the available evidence demonstrating no clinical 
benefit and an increased risk of harm in critically ill 
patients, informed patients or their decision makers 
would accept this strong recommendation to cease 
oseltamivir once critical illness has developed. 

Resources and 

other 

considerations 

No important issues with the 
recommended alternative 

As oseltamivir is not recommended, there are no 
important resource, equity, acceptability or feasibility 
considerations.  

 

 

Oseltamivir in children (≤ 12 years) 

 

Summary of findings (oseltamivir, children) 

 

Table 29. Summary of findings, oseltamivir in children 

Outcome 

 

Study results and 
measurements 

Adjusted Risk Difference Certainty of the 
evidence 

(Quality of 
evidence) 

Summary 

Oseltamivir Standard care 

All-cause mOR: 1.92 (95% 9.7% (95% CI: 
0.0%–24.0%) 

REF Moderate Oseltamivir 
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mortality  

(90-days) 

 

critical 

credible interval 

1.00 – 3.81) 

Based on data from 

1 study with 441 

participants  

Difference: 97 more per 1000* 

(95% CI: 0 more - 240 more) 

Due to serious 
risk of biasa and 

serious 
indirectnessb 

probably increases 

probability of 

mortality 

Quality of 

life (QoL) 

important 

Not estimable Not estimable Not available No studies reported 

this outcome 

a Serious risk of bias due to insufficient information regarding allocation concealment and lack of blinding, leading to 
concerns about equipoise and inability of analyses to account for differences in standard care 

b Serious indirectness due to the study population only consisting of adults (>12 years of age) and the 

recommendation applying to children (≤12 years of age). 

*Previous mOR of 2.02 and ARD of 10.6% resulted in an absolute effect estimate (AEE) of 106 more deaths per 1000 
(95% CI: 6 more – 251 more) 

 

Table 30. Evidence to decision framework, Oseltamivir in children 

Domains Assessment Narrative summary 

Benefits and 

harms 

Important harms Available evidence for the use of oseltamivir in 
adults shows no benefit with a probability for harm. 

Certainty of 

the evidence 

Moderate Certainty of the evidence is low for 90-day mortality, 
due to serious risk of bias and serious indirectness. 
No data were available to inform outcomes relating 
to quality of life. 

Values and 

preferences 

We expect few to want the 
intervention 

The Lived Experience Panel considers that, based 
on the available evidence demonstrating no clinical 
benefit and an increased risk of harm in adults with 
influenza who are critically ill, parents, caregivers 
and guardians would choose not to proceed with 
this treatment for their child. 

Resources and 

other 

considerations 

No important issues with the 
recommended alternative 

As oseltamivir is not recommended, there are no 
important resource, equity, acceptability or feasibility 
considerations.  
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Appendix 1: RoB 2.0 assessment 

Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 

TEMPLATE FOR COMPLETION 
Edited by Julian PT Higgins, Jelena Savović, Matthew J Page, Jonathan AC Sterne 

on behalf of the RoB2 Development Group 

Version of 22 August 2019 

 

 

 

 

 

 

 

 

 

The development of the RoB 2 tool was supported by the MRC Network of Hubs for Trials Methodology Research (MR/L004933/2- N61), with the 

support of the host MRC ConDuCT-II Hub (Collaboration and innovation for Difficult and Complex randomised controlled Trials In Invasive 

procedures - MR/K025643/1), by MRC research grant MR/M025209/1, and by a grant from The Cochrane Collaboration. 
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Study details 

Reference 
Murthy S, Green C, Berry L. Oseltamivir for critically ill patients with influenza: A randomised trial. SSRN. Published 27 
July 2026, available at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=7172531, accessed 27 July 2026. 

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

 
For the purposes of this assessment, the interventions being compared are defined as 

Experimental: Oseltamivir + standard care Comparator: Standard care alone 
 

Specify which outcome is being assessed for risk of bias 90-day mortality 

 
Specify the numerical result being assessed. In case of multiple 
alternative analyses being presented, specify the numeric result (e.g. RR = 
1.52 (95% CI 0.83 to 2.77) and/or a reference (e.g. to a table, figure or 
paragraph) that uniquely defines the result being assessed. 

mOR 1.92 (95% credible interval 1.00 – 3.81) 

 
Is the review team’s aim for this result…? 

X to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 

 to assess the effect of adhering to intervention (the ‘per-protocol’ effect) 

 
If the aim is to assess the effect of adhering to intervention, select the deviations from intended intervention that should be addressed (at least 
one must be checked):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 non-adherence to their assigned intervention by trial participants 
 
Which of the following sources were obtained to help inform the risk-of-bias assessment? (tick as many as apply) 
X Journal article(s) with results of the trial SSRN preprint (Murthy et al 2026) 
X Trial protocol REMAP-CAP core protocol; REMAP-CAP Statistical Analysis Plan 2024; Statistical Analysis Plan of the Influenza Antiviral 
Domain v1 March 2026 (see trial website resources) 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=7172531
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 Statistical analysis plan (SAP) 
 Non-commercial trial registry record (e.g. ClinicalTrials.gov record) 
 Company-owned trial registry record (e.g. GSK Clinical Study Register record) 
  “Grey literature” (e.g. unpublished thesis) 
 Conference abstract(s) about the trial 
 Regulatory document (e.g. Clinical Study Report, Drug Approval Package) 
 Research ethics application 
 Grant database summary (e.g. NIH RePORTER or Research Councils UK Gateway to Research) 
X Personal communication with trialist (draft unpublished paper + additional communications) 
 Personal communication with the sponsor 
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Risk of bias – Murthy 2026  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where 

questions relate only to sign posts to other questions, no formatting is used. 

 

Domain 1: Risk of bias arising from the randomization process 

  

Signalling questions Comments Response options 
1.1 Was the allocation sequence 
random? 

From Core Protocol: 

“ 7.7.1. Randomization Randomization will be conducted through a 
password-protected, secure website using a central, computer-based 
randomization program. Randomization will be at the patient level and 
occur after data have been entered into the secure randomization 
website. RAR will occur centrally as part of the computerized 
randomization process. Sites will receive the allocation status and will 
not be informed of the randomization proportions. RAR proportions will 
be determined by the SAC at relevant adaptive analyses and provided to 
the administrator of each study database that is used for randomization, 
who will update the RAR proportions. 

7.7.2. Allocation concealment Allocation concealment will be maintained 
by using centralized randomization that is remote from study sites.” 

Y 

1.2 Was the allocation sequence 
concealed until participants were 
enrolled and assigned to interventions? 

Y 

1.3 Did baseline differences between 
intervention groups suggest a problem 
with the randomization process?  

Some important baseline differences were observed in the use of 
invasive mechanical ventilation (significantly lower in control), which 
could indicate concerns with selective enrolment of patients into the 
control group, however given procedures above this probably does not 
indicate a problem with the randomisation procedure. Invasive 
mechanical ventilation was adjusted for in the analysis. 

PN 

Risk-of-bias judgement  Low 
Optional: What is the predicted direction 
of bias arising from the randomization 
process? 

Increased use of ventilation in intervention groups likely to predict 
worse clinical outcomes. 

Favours comparator 
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Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention) 

Signalling questions Comments Response options 
2.1. Were participants aware of their 
assigned intervention during the trial? 

From draft manuscript: 

“REMAP-CAP uses an open-label design, with participants, clinicians, 
and outcome assessors aware of intervention assignments.” 

Y 

2.2. Were carers and people delivering 
the interventions aware of participants' 
assigned intervention during the trial? 

Y 

2.3. If Y/PY/NI to 2.1 or 2.2: Were there 
deviations from the intended 
intervention that arose because of the 
trial context? 

From draft manuscript: 

“Reflecting local clinical equipoise, sites could choose to restrict the 
number of available randomization options locally. Allowing 
randomization to 5 days of oseltamivir was mandatory, but sites could 
opt out of the no antiviral group.” 
Comment: A number of sites did opt out of the standard-care only 
group. Noting that oseltamivir is the current standard of care offered to 
most influenza patients in Australian ICU, this indicates a likely 
important concern with equipoise. In the context of complex critical 
care, it is possible that other facets of care or monitoring could differ 
between groups.  

PY 

2.4 If Y/PY to 2.3: Were these 
deviations likely to have affected the 
outcome? 

 PY 

2.5. If Y/PY/NI to 2.4: Were these 
deviations from intended intervention 
balanced between groups? 

Unknown. While other intervention components randomised as part of the 
REMAP-CAP trial were adjusted for in the analysis, no other components of 
care were adjusted for. 

NI 

2.6 Was an appropriate analysis used to 
estimate the effect of assignment to 
intervention? 

From REMAP-CAP Statistical Analysis Plan 2024:  
“The primary analysis population will be determined in accord with the 
intention to treat (ITT) principle and will comprise all randomized patients, 
analyzed by the regimen to which they were randomized and their stratum 
membership as determined at the time of randomization.” 
From Statistical Analysis Plan for 
“REMAP-CAP ITT population. This population is defined as all patients 
randomized to at least one domain analyzed in the statistical model used for 
non-pandemic domains. This population is used for the primary analysis 
conducted by the unblinded SAC, and is the same analysis population used at 
the adaptive analysis resulting in the inferiority trigger.” 

Y 
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2.7 If N/PN/NI to 2.6: Was there 
potential for a substantial impact (on 
the result) of the failure to analyse 
participants in the group to which they 
were randomized? 

 NA 

Risk-of-bias judgement  High 
Optional: What is the predicted direction 
of bias due to deviations from intended 
interventions? 

Additional attention likely to be protective for comparator group. Favours comparator 



 

36 

 

Domain 3: Missing outcome data 

 

  

Signalling questions Comments Response options 
3.1 Were data for this outcome 
available for all, or nearly all, 
participants randomized? 

N = 443 (5 day oseltamivier = 162, 10 day oseltamivir = 157, comparator = 
124) 
Data available for all but one participant in the 10-day oseltamivir arm 

Y 

3.2 If N/PN/NI to 3.1: Is there evidence 
that the result was not biased by 
missing outcome data? 

  

3.3 If N/PN to 3.2: Could missingness in 
the outcome depend on its true value? 

  

3.4 If Y/PY/NI to 3.3: Is it likely that 
missingness in the outcome depended 
on its true value? 

 

Risk-of-bias judgement  Low 

Optional: What is the predicted direction 
of bias due to missing outcome data? 
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Domain 4: Risk of bias in measurement of the outcome 

 
  

Signalling questions Comments Response options 
4.1 Was the method of measuring the 
outcome inappropriate? 

 N 

4.2 Could measurement or 
ascertainment of the outcome have 
differed between intervention groups? 

Mortality a definitive measure. N 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study 
participants? 

Study not blinded (see above). Y 

4.4 If Y/PY/NI to 4.3: Could assessment 
of the outcome have been influenced by 
knowledge of intervention received? 

 N 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was 
influenced by knowledge of 
intervention received? 

NA 

Risk-of-bias judgement  Low 

Optional: What is the predicted direction 
of bias in measurement of the outcome? 

 NA 
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Domain 5: Risk of bias in selection of the reported result 

 

  

Signalling questions Comments Response options 
5.1 Were the data that produced this 
result analysed in accordance with a 
pre-specified analysis plan that was 
finalized before unblinded outcome 
data were available for analysis? 

Primary end point has changed since overarching REMAP-CAP statistical 
analysis plan dated 2024 (was a composite of mortality and severity of 
illness). 
However, SAP for this comparison was publicly released before analysis 
completed. 
Periodic analysis of data to identify statistical triggers for stopping or 
modifying the adaptive platform trial is a prespecified part of the structure of 
the trial, and is conducted in accordance with prespecified criteria. 

PY 

Is the numerical result being assessed 
likely to have been selected, on the 
basis of the results, from... 

  

5.2. ... multiple eligible outcome 
measurements (e.g. scales, 
definitions, time points) within the 
outcome domain? 

 PN 

5.3 ... multiple eligible analyses of 
the data? 

 PN 

Risk-of-bias judgement  Low 

Optional: What is the predicted direction 
of bias due to selection of the reported 
result? 

 NA 
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Overall risk of bias  
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Risk-of-bias judgement  High 

Optional: What is the overall predicted 
direction of bias for this outcome? 

 Favours comparator 
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