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Methods
Guideline Scope
This guideline provides recommendations to support frontline clinicians, allied health professionals, and policymakers managing adults with severe or critical COVID-19 in the intensive care unit (ICU). 

Guideline Teams and Structure
While no major changes were made to the SSC COVID-19 panel structure, we expanded the panel to include 8 new members to further balance topic expertise, geographic representation, and gender. The panel included experts in guideline development, infection control, infectious diseases and microbiology, critical care, hematology and thrombosis, surgery, emergency medicine, nursing, pharmacy, and public health. The Guidelines in Intensive Care Development and Evaluation (GUIDE) group (http://www.guidecanada.org/) provided methods support throughout the guideline development process.

Management of Conflict of Interests
All panel members completed an electronic conflict of interest (COI) form prior to joining the guideline panel [1, 2]. Direct financial and industry-related COIs were not permitted. We defined intellectual COI as leading clinical trial(s) relevant to the recommendation. Panel members were not allowed to vote on recommendations with a potential intellectual COI.

Guideline Development
We used similar methodology to the first iteration of the SSC COVID-19 guidelines, but we formally used the evidence to decision (EtD) framework to generate recommendations[3]. The guideline development process is summarized in Figure1. Please refer to the first iteration of the guideline for more details on methods[4, 5]. The SSC COVID-19 panel proposed the recommendations that need to be updated in view of new evidence and any new questions that are considered a priority for the target users of this guideline. Future updates will follow the same process.

Systematic review process
With the help of professional medical librarians, we designed a search strategy of Cochrane Central and MEDLINE with regular updates (supplement). A team of trained reviewers screened and assessed studies for eligibility in duplicate. We included studies published in English from December 2019 to November 2020. Please refer to the first version of the guideline for more details[4, 5].

Quality of evidence
We used the Grading of Recommendations, Assessment, Development and Evaluation (GRADE) approach to assess the quality of evidence [6]. Although we used indirect evidence to inform many recommendations in the previous iteration of the SSC COVID-19 guidelines, for this update we used only direct evidence, with the exception of questions related to anticoagulation, for which direct evidence lacked; we followed the same approach for including indirect evidence as in the first iteration of this guideline [4, 5].

Recommendation Formulation
For each question, we used the EtD framework to formulate recommendations (supplement). Non-conflicted panel members completed online EtD forms for each recommendation. The methodologist used feedback and input from panel members to refine the judgement from EtD forms and draft the final recommendation. We used the wording “we recommend” for strong recommendations and “we suggest” for weak recommendations. We present the guideline’s statements and recommendations in Table 2 in the text.


Figure. SSC COVID-19 Guideline Development Process
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Search Strategy
Embase <1974 to 2020 March 02>, OVID Medline Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present

1     exp Coronaviridae/ (23825)
2     exp Coronaviridae Infections/ (21427)
3     coronavirus*.mp. or ("covid-19" or nCoV or hCoV or 2019nCoV or 2019-nCoV or SARS-CoV-2 or SARS-CoV or MERS-CoV).ti,ab. (31522)
4     Middle East Respiratory Syndrome Coronavirus/ or Middle East respiratory syndrome/ (6613)
5     middle east respiratory syndrome.ti,ab. (3585)
6     acute respiratory syndrom*.ti,ab. (9602)
7     Severe Acute Respiratory Syndrome/ or SARS coronavirus/ (15877)
8     MERS.ti,ab. (8412)
9     SARS Virus/ (7359)
10     SARS.ti,ab. (17613)
11     or/1-10 (54736)
Annotation: Coronavirus terms
12     exp animals/ (48189323)
13     exp animal experimentation/ or exp animal experiment/ (2518101)
14     exp models animal/ (1907991)
15     nonhuman/ (6103801)
16     exp vertebrate/ or exp vertebrates/ (46882286)
17     12 or 13 or 14 or 15 or 16 (50020009)
18     exp humans/ (38921016)
19     exp human experimentation/ or exp human experiment/ (499315)
20     18 or 19 (38923183)
21     17 not 20 (11098392)
22     11 not 21 (34343)
Annotation: Limiting to studies on humans
23     exp Hospitals/ or exp Hospital Units/ or exp Hospital/ (1465431)
24     (hospital$ or ward or wards).ti,ab. (3180116)
25     Hospitalization/ (463451)
26     "length of stay"/ or Patient admission/ or Patient discharge/ or Patient readmission/ or Patient transfer/ or hospital admission/ or hospital discharge/ or hospital readmission/ or patient transport/ (633668)
27     ((patient? or hospital$).ti,hw. and (discharg$ or admission? or admit* or re-admit* or readmission? or readmit$ or transfer?).ti.) or "length of stay".ti,ab. (272250)
28     Inpatients/ or hospital patient/ (185813)
29     (inpatient? or in-patient?).ti,ab. (4442814)
30     exp Hospital departments/ or Hospital shared services/ or hospital department/ or exp hospital service/ (220128)
31     medical staff, hospital/ or hospitalists/ or medical staff/ (62404)
32     exp Critical Care/ (738202)
33     exp Intensive Care units/ (264439)
34     exp Trauma Centers/ (108724)
35     (critical care unit or intensive care unit or cardica care unit or intensive therapy unit or high-dependency unit).ti,ab. (230783)
36     (ICU or PICU or MICU or CICU or CVICU or CCU or NICU or SICU or POCCU or ITU or HDU).ti,ab. (213752)
37     or/23-35 (8372028)
38     22 and 37 (6879)
Annotation: Limiting to in-hospital 
39     from 38 keep 1-6000 (6000)
40     remove duplicates from 39 (4635)
41     from 38 keep 6001-6879 (879)
42     40 or 41 (5514)
43     remove duplicates from 42 (4725)
_____________________________________________________________________________________

AMED (Allied and Complementary Medicine) <1985 to March 2020>

1     exp Coronaviridae/ (0)
2     exp Coronaviridae Infections/ (0)
3     coronavirus*.mp. or ("covid-19" or nCoV or hCoV or 2019nCoV or 2019-nCoV or SARS-CoV-2 or SARS-CoV or MERS-CoV).ti,ab. (8)
4     Middle East Respiratory Syndrome Coronavirus/ or Middle East respiratory syndrome/ (0)
5     middle east respiratory syndrome.ti,ab. (0)
6     acute respiratory syndrom*.ti,ab. (28)
7     Severe Acute Respiratory Syndrome/ or SARS coronavirus/ (15)
8     MERS.ti,ab. (1)
9     SARS Virus/ (2)
10     SARS.ti,ab. (44)
11     or/1-10 (52)
12     exp Hospitals/ or exp Hospital Units/ or exp Hospital/ (1384)
13     (hospital$ or ward or wards).ti,ab. (13445)
14     Hospitalization/ (1997)
15     "length of stay"/ or Patient admission/ or Patient discharge/ or Patient readmission/ or Patient transfer/ or hospital admission/ or hospital discharge/ or hospital readmission/ or patient transport/ (1484)
16     ((patient? or hospital$).ti,hw. and (discharg$ or admission? or admit* or re-admit* or readmission? or readmit$ or transfer?).ti.) or "length of stay".ti,ab. (1804)
17     Inpatients/ or hospital patient/ (480)
18     (inpatient? or in-patient?).ti,ab. (74709)
19     exp Hospital departments/ or Hospital shared services/ or hospital department/ or exp hospital service/ (233)
20     medical staff, hospital/ or hospitalists/ or medical staff/ (0)
21     exp Critical Care/ (705)
22     exp Intensive Care units/ (0)
23     exp Trauma Centers/ (0)
24     (critical care unit or intensive care unit or cardica care unit or intensive therapy unit or high-dependency unit).ti,ab. (622)
25     (ICU or PICU or MICU or CICU or CVICU or CCU or NICU or SICU or POCCU or ITU or HDU).ti,ab. (444)
26     or/12-24 (79948)
27     11 and 26 (27)

COCHRANE Controlled Clinical Trials Registry (The Cochrane Library Issue 2, 2019)
#1	MeSH descriptor: [Coronaviridae] explode all trees	12
#2	MeSH descriptor: [Coronaviridae Infections] explode all trees	12
#3	coronavirus* OR "covid-19" or nCoV or hCoV OR 2019nCoV or "2019-nCoV" or "SARS-CoV-2" or "SARS-CoV" or "MERS-CoV"	119
#4	"middle east respiratory syndrome"	15
#5	"severe acute respiratory syndrome"	82
#6	MeSH descriptor: [Severe Acute Respiratory Syndrome] explode all trees	33
#7	MERS or SARS	184
#8	#1 or #2 or #3 or #4 or #5 or #6 or #7	293	

30 systematic reviews
258  clinical trials

Clinical Trials.gov
Advanced search, no date limit applied

Other terms: ( coronavirus OR covid-19 OR nCov or hCov or middle east respiratory syndrome or MERS or SARS or severe acute respiratory syndrome or 2019nCoV or 2019-nCoV or SARS-CoV-2 or SARS-CoV or MERS-CoV )

 128 studies

CNKI database
Medicine and Public Health database 

TI="coronavirus"+"SARS"+"MERS"+"nCoV"+"cov-2"+"middle eastern respiratory syndrome"+"severe acute respiratory syndrome"+"covid-19"+"covid" and AB="ICU"+"inpatient"+"in-patient"+"CCU"+"NICU"+"hospitalized"+"hospitalised"+"intensive care"+"admitted"
541 results

LJILACS 

tw:(coronavirus OR covid-19 OR nCov or hCov or "middle east respiratory syndrome" or MERS or SARS or "severe acute respiratory syndrome" or 2019nCoV or 2019-nCoV or SARS-CoV-2 or SARS-CoV or MERS-CoV)

281 citations (LILACS results only)

WHO International Clinical Trials Registry Platform (ICTRP)

Advanced search

Condition: coronavirus OR covid-19 OR nCov or hCov or "middle east respiratory syndrome" or MERS or SARS or "severe acute respiratory syndrome" or 2019nCoV or 2019-nCoV or SARS-CoV-2 or SARS-CoV or MERS-CoV (“without synonyms” box checked)

AND
Recruitment status: “all”
Phases: “all”

489 studies



Methodology

Figure S1. Algorithm for using indirect evidence 
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Figure S2.  Algorithm for interaction between indirectness and quality of evidence 
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Figure S3.  Assessing indirectness of population
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Table S1. PICO question: Recommendation 1

	For adults with severe COVID-19, should we recommend using awake prone positioning?

	Population
	Intervention
	Comparator
	Outcomes

	Adults with severe COVID-19 in the ICU
	Awake proning
	No awake proning
	1. Mortality
2. Intubation
3. Adverse events





Table S2. Evidence Profile Recommendation 1: awake proning vs. no proning

Bibliography: Weatherald, Jason, et al. "Awake prone positioning for COVID-19 hypoxemic respiratory failure: A rapid review." Journal of Critical Care 61 (2021) 63–70 
	Quality assessment
	№ of patients
	Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	awake proning 
	no awake proning
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Intubation/invasive mechanical ventilation 

	29 
	observational studies 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	108/364 (29.7%) 
	0/0 
	not estimable 
	
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Mortality - COVID-19 exclusively (assessed with: No control group)

	29 
	observational studies 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	37/364 (10.2%) 
	0/0 
	not estimable 
	
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Mortality COVID-19 ICU

	11 
	observational studies 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	4/104 (3.8%) 
	0/0 
	not estimable 
	
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Mortality (follow up: mean 90 days; assessed with: Zang et al control group. Unadjusted estimates.)

	1 
	observational studies 
	very serious a
	not serious 
	not serious 
	not serious 
	none 
	10/23 (43.5%) 
	28/37 (75.7%) 
	not estimable 
	
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Complications 

	0 
	
	
	
	
	
	
	  Adverse events reporting was variable.
  Most commonly reported adverse events were: discomfort, nosebleeds, sternal pain, back pain, and intolerance of awake prone positioning. 
	- 
	CRITICAL 

	Burden on healthcare workers

	0 
	
	
	
	
	
	
	  Not reported in any study.
	- 
	IMPORTANT 

	Oxygenation

	29 
	observational studies 
	serious a
	not serious 
	not serious 
	not serious 
	none 
	  All 29 COVID-19 studies (n=364) reported improvement in oxygenation in prone position.
  However, the improvement in oxygenation was not sustained in supine position in 28 studies (n=349) 
  Only 1 study (n=15) showed sustained improvement in oxygenation in supine position however, using NIV.
	⨁◯◯◯
VERY LOW 
	IMPORTANT 


CI: Confidence interval
Explanations
a. We downgraded for risk of bias by 1 point due to the lack of control arms in 28 out of 29 studies. 




	Table S3. Evidence to Decision Framework for Awake Proning recommendation
QUESTION

	Should awake proning vs. no awake proning be used for adults with severe COVID-19 in the ICU?

	POPULATION:
	adults with severe COVID-19 and hypoxemia (new)

	INTERVENTION:
	awake proning 

	COMPARISON:
	no awake proning

	MAIN OUTCOMES:
	Intubation/invasive mechanical ventilation ; Mortality - COVID-19 exclusively; Mortality COVID-19 ICU; Mortality ; Complications ; Burden on healthcare workers; Oxygenation;

	CONFLICT OF INTERESTS:
	Some panel members did not vote on the recommendation due to intellectual COI as primary investigators of ongoing trials


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	

	Comments:
· It is currently part of the routine care process of many hospitals. A number of facilities have developed special prone position therapy teams but awake and independent patients position themselves

	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
○ Moderate
○ Large
○ Varies
● Don't know

	

	Outcomes
	With no awake proning
	With awake proning 
	Difference
	Relative effect
(95% CI)

	Intubation/invasive mechanical ventilation 
	N/A
	108/364 (7%) 
	N/A
	N/A

	Mortality - COVID-19 exclusively
assessed with: No control group
	N/A
	37/364 (10%)
	N/A
	N/A

	Mortality COVID-19 ICU
	N/A
	4/104 (3.8%)
	N/A
	N/A

	Mortality 
assessed with: Zang et al control group. Unadjusted estimates.
follow up: mean 90 days
	28/37 (75.7%)
	10/23 (43.5%)
	N/A
	N/A

	Complications 
	  Adverse events reporting was variable.
  Most commonly reported adverse events were: discomfort, nosebleeds, sternal pain, back pain, and intolerance of awake prone positioning. 

	Burden on healthcare workers
	  Not reported in any study.

	Oxygenation
	  All 29 COVID-19 studies (n=364) reported improvement in oxygenation in prone position.
  However, the improvement in oxygenation was not sustained in supine position in 28 studies (n=349) 
  Only 1 study (n=15) showed sustained improvement in oxygenation in supine position however, using NIV.




	Comments:
· We don’t really know whether or not the improvements in oxygenation were large or small, or if they were associated with improvement in patient-important outcomes.
· Evidence-based data is missing.
· What is reported does not allow comparative analysis. Therefore, we do not know what are the anticipated effects and how substantial they are.

	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
○ Small
○ Trivial
○ Varies
● Don't know

	

	Outcomes
	With no awake proning
	With awake proning 
	Difference
	Relative effect
(95% CI)

	Intubation/invasive mechanical ventilation 
	N/A
	108/364 (7%) 
	N/A
	N/A

	Mortality - COVID-19 exclusively
assessed with: No control group
	N/A
	37/364 (10%)
	N/A
	N/A

	Mortality COVID-19 ICU
	N/A
	4/104 (3.8%)
	N/A
	N/A

	Mortality 
assessed with: Zang et al control group. Unadjusted estimates.
follow up: mean 90 days
	28/37 (75.7%)
	10/23 (43.5%)
	N/A
	N/A

	Complications 
	  Adverse events reporting was variable.
  Most commonly reported adverse events were: discomfort, nosebleeds, sternal pain, back pain, and intolerance of awake prone positioning. 

	Burden on healthcare workers
	  Not reported in any study.

	Oxygenation
	  All 29 COVID-19 studies (n=364) reported improvement in oxygenation in prone position.
  However, the improvement in oxygenation was not sustained in supine position in 28 studies (n=349) 
  Only 1 study (n=15) showed sustained improvement in oxygenation in supine position however, using NIV.




	· It is not well described in the available data.
· While there are likely downsides to awake proning (comfort, hassle of changing position, challenges of not mobilizing for prolonged periods) we do not have evidence to tell us the magnitude of these. Clearly for at least some patients it is an intolerable intervention ( but unclear if it is rare or not).
· This is like the above comment. I just saw a regional analysis of prone position therapy with a 52% incidence of unanticipated muscle breakdown manifested by a CPK > 1000 but < 5000. Viral myositis vs prone position therapy? The data were not parsed on the basis of awake vs intubated and sedated vs intubated and awake
· May be moderate, if you think about delay of unavoidable intubation. Small would be undesirable effects of the intervention itself (like nosebleeds, discomfort)
· No data to determine if intervention led to delay in intubation.


	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Very low
○ Low
○ Moderate
○ High
○ No included studies

	



	Outcomes
	Importance
	Certainty of the evidence
(GRADE)

	Intubation/invasive mechanical ventilation 
	CRITICAL
	⨁◯◯◯
VERY LOWa

	Mortality - COVID-19 exclusively
assessed with: No control group
	CRITICAL
	⨁◯◯◯
VERY LOWa

	Mortality COVID-19 ICU
	CRITICAL
	⨁◯◯◯
VERY LOWa

	Mortality 
assessed with: Zang et al control group. Unadjusted estimates.
follow up: mean 90 days
	CRITICAL
	⨁◯◯◯
VERY LOWa

	Complications 
	CRITICAL
	-

	Burden on healthcare workers
	IMPORTANT
	-

	Oxygenation
	IMPORTANT
	⨁◯◯◯
VERY LOWa


a. We downgraded for risk of bias by 1 level due to the lack of control arms in 28 out of 29 studies.


	

	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	

	Comments from panel:
· Unclear if patients will trade off hassle of proning for the oxygenation benefits (and we do not have good data to help them make this decision either)
· It is likely that patients prefer to improve without mechanical ventilation even if the therapy has 
· Patients may vary with their tolerance of awake proning; some May Choose intubation over prolonged prone periods while awake.


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● Don't know

	Possible improvement in oxygenation but of imprecise magnitude
Unknown effect on intubation risk
Unknown effect on mortality
Unknown harms to patients and healthcare workers
Overall, very low certainty
	· Most panel members agreed that the balance between desirable and undesirable effects  are unclear. 

	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
● Varies
○ Don't know

	

	Comments from panel:
· Cost needs to include burden on healthcare workers to perform proning and monitor
· The staff time requirements could be substantial
· Limited cost to the actual intervention but costs for manpower to do the intervention 1-2 times a day. 
· Patients who are treated with awake proning need to be nursed in a place where the relevant monitoring can occur. The costs may be offset by preventing admission to ICU or intubation.


	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	
No research evidence
	

	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	
No research evidence
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
● Don't know

	
No research evidence
	· Potential to benefit as the procedure can be performed in any setting
· There are no data on health equity but that is common - the most likely scenario is improved health equity because the intervention requires no specific equipment or resources
· If this would be highly effective and could be done everywhere to prevent intubation: probably improves equity. However, the likely effect is small, the potential harm is small or moderate.
· Unclear effects make it difficult to judge. If awake proning prevents intubation this may increase equity by freeing up ventilators and thereby free up more resources, increasing the likelihood that disadvantaged patients could receive treatment. ; but if all awake proned patients still require ICU beds anyway this may not make a functional difference in resources available to help other patients.
· Low cost/resource intervention that can be used by everybody (as compared to the different pharmacological agents available)

	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	
No research evidence
	Comments from panel:
· Some patients may feel uncomfortable to prone.
· We would need engagement from bedside staff and family to understand the acceptability of this intervention.
· Likely acceptable to other stakeholders (clinicians and policymakers)

	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	
No research evidence
	· Difficult to perform and monitor with restricted resources during the surge of case in pandemics
· It is used in some low-resource setting routinely 


SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



CONCLUSIONS
	Recommendation

	There is insufficient evidence to issue a recommendation on the use of awake prone positioning in non-intubated adults with severe COVID-19.


	




Pharmacotherapy Questions:

Table S4. PICO question: Recommendation 2
	For adults with severe or critical COVID-19 in the ICU, should we recommend using corticosteroids versus not using corticosteroids?

	Population
	Intervention
	Comparator
	Outcome(s)

	adults with severe or critical COVID-19 in the ICU
	Systemic corticosteroids
	No corticosteroids
	1. Mortality
2. Adverse effects





Table S5. Evidence Profile Recommendation 2-3: Corticosteroids

Bibliography: Association Between Administration of Systemic Corticosteroids and Mortality Among Critically Ill Patients With COVID-19: A Meta-analysis. JAMA 
	Quality assessment
	№ of patients
	Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Systemic corticosteroids
	no corticosteroids
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	28 days mortality (subgroup: invasive mechanical ventilation)

	7 
	randomised trials 
	not serious 
	serious a
	not serious 
	not serious 
	none 
	208/608 (34.2%) 
	397/951 (41.7%) 
	OR 0.69
(0.55 to 0.86) 
	87 fewer per 1,000
(from 135 fewer to 36 fewer) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	28 day Mortality (all critically ill)

	7 
	randomised trials 
	not serious 
	not serious 
	not serious 
	not serious 
	none 
	222/678 (32.7%) 
	425/1025 (41.5%) 
	OR 0.66
(0.53 to 0.82) 
	96 fewer per 1,000
(from 142 fewer to 47 fewer) 
	⨁⨁⨁⨁
HIGH 
	CRITICAL 

	28 day Mortality – Dexamethasone

	3 
	randomised trials 
	not serious 
	serious b
	not serious 
	not serious 
	none 
	166/459 (36.2%) 
	361/823 (43.9%) 
	OR 0.64
(0.50 to 0.82) 
	105 fewer per 1,000
(from 158 fewer to 48 fewer) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	28 day Mortality - Hydrocortisone

	3 
	randomised trials 
	not serious 
	not serious 
	not serious 
	very serious c
	none 
	43/195 (22.1%) 
	51/179 (28.5%) 
	OR 0.69
(0.43 to 1.12) 
	69 fewer per 1,000
(from 139 fewer to 24 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	28 day Mortality- methyl-prednisone

	2 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious d
	none 
	85/218 (39.0%) 
	89/222 (40.1%) 
	RR 0.97
(0.77 to 1.22) 
	12 fewer per 1,000
(from 92 fewer to 88 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Adverse Events

	0 
	
	
	
	
	
	
	We did not identify systematic reviews of studies reporting on harm of using short course, low-dose corticosteroids.
Possible adverse events:
hyperglycemia, hypertension, psychosis, avascular necrosis of the hip, secondary infections
likely low incidence
	- 
	


CI: Confidence interval; OR: Odds ratio; RR: Risk ratio
Explanations
a. We downgraded the quality of evidence for serious inconsistency, the I2=44% 
b. We downgraded the quality of evidence by one level for inconsistency; the point estimates varied significantly between studies, although 95% CI were overlapping 
c. We downgraded the quality of evidence by two levels for very serious imprecision; the 95% CI included substantial benefit and moderate harm 
d. We downgraded the quality of evidence by one level for serious imprecision, the number of events was small. 





Table S6. Evidence to Decision Framework for Corticosteroids recommendation

	QUESTION

	Should Systemic corticosteroids vs. no corticosteroids be used for critically ill adults with COVID-19 ?

	POPULATION:
	critically ill adults with COVID-19 

	INTERVENTION:
	Systemic corticosteroids

	COMPARISON:
	no corticosteroids

	MAIN OUTCOMES:
	28 days mortality (subgroup: invasive mechanical ventilation); 28 day Mortality (all critically ill); 28 day Mortality - Dexamethasone; 28 day Mortality - Hydrocortisone; 28 day Mortality- methyl-prednisone; Adverse Events;

	SETTING:
	Intensive Care Unit

	CONFLICT OF INTERESTS:
	Some panel members did not vote on the recommendation due to intellectual COI as primary investigators of ongoing trials


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	This topic is a priority 
	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
● Moderate
○ Large
○ Varies
○ Don't know

	

	Outcomes
	With no corticosteroids
	With Systemic corticosteroids
	Difference
	Relative effect
(95% CI)

	28 days mortality (subgroup: invasive mechanical ventilation)
	417 per 1,000
	331 per 1,000
(283 to 381)
	87 fewer per 1,000
(135 fewer to 36 fewer)
	OR 0.69
(0.55 to 0.86)

	28 day Mortality (all critically ill)
	415 per 1,000
	319 per 1,000
(273 to 367)
	96 fewer per 1,000
(142 fewer to 47 fewer)
	OR 0.66
(0.53 to 0.82)

	28 day Mortality - Dexamethasone
	439 per 1,000
	333 per 1,000
(281 to 391)
	105 fewer per 1,000
(158 fewer to 48 fewer)
	OR 0.64
(0.50 to 0.82)

	28 day Mortality - Hydrocortisone
	285 per 1,000
	216 per 1,000
(146 to 309)
	69 fewer per 1,000
(139 fewer to 24 more)
	OR 0.69
(0.43 to 1.12)

	28 day Mortality- methyl-prednisone
	401 per 1,000
	389 per 1,000
(309 to 489)
	12 fewer per 1,000
(92 fewer to 88 more)
	RR 0.97
(0.77 to 1.22)

	Adverse Events
	We did not identify systematic reviews of studies reporting on harm of using short course, low-dose corticosteroids.
Possible adverse events:
hyperglycemia, hypertension, psychosis, avascular necrosis of the hip, secondary infections
likely low incidence




	Some experts on the panel felt that the desirable effect is moderate to large

	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
● Small
○ Trivial
○ Varies
○ Don't know

	

	Outcomes
	With no corticosteroids
	With Systemic corticosteroids
	Difference
	Relative effect
(95% CI)

	28 days mortality (subgroup: invasive mechanical ventilation)
	417 per 1,000
	331 per 1,000
(283 to 381)
	87 fewer per 1,000
(135 fewer to 36 fewer)
	OR 0.69
(0.55 to 0.86)

	28 day Mortality (all critically ill)
	415 per 1,000
	319 per 1,000
(273 to 367)
	96 fewer per 1,000
(142 fewer to 47 fewer)
	OR 0.66
(0.53 to 0.82)

	28 day Mortality - Dexamethasone
	439 per 1,000
	333 per 1,000
(281 to 391)
	105 fewer per 1,000
(158 fewer to 48 fewer)
	OR 0.64
(0.50 to 0.82)

	28 day Mortality - Hydrocortisone
	285 per 1,000
	216 per 1,000
(146 to 309)
	69 fewer per 1,000
(139 fewer to 24 more)
	OR 0.69
(0.43 to 1.12)

	28 day Mortality- methyl-prednisone
	401 per 1,000
	389 per 1,000
(309 to 489)
	12 fewer per 1,000
(92 fewer to 88 more)
	RR 0.97
(0.77 to 1.22)

	Adverse Events
	We did not identify systematic reviews of studies reporting on harm of using short course, low-dose corticosteroids.
Possible adverse events:
hyperglycemia, hypertension, psychosis, avascular necrosis of the hip, secondary infections
likely low incidence




	Though not listed here, the undesirable effects of short term steroids at these doses are small, and likely similar to those seen with corticosteroids used elsewhere in critical illness (hyperglycaemia, hypernatremia, and neuromuscular weakness) though the evidence here may be insufficiently to demonstrate this.


Many of the RCTs did not have a systematic approach to detect undesirable effects.

	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
● Moderate
○ High
○ No included studies

	

	Outcomes
	Importance
	Certainty of the evidence
(GRADE)

	28 days mortality (subgroup: invasive mechanical ventilation)
	CRITICAL
	⨁⨁⨁◯
MODERATEa

	28 day Mortality (all critically ill)
	CRITICAL
	⨁⨁⨁⨁
HIGH

	28 day Mortality - Dexamethasone
	CRITICAL
	⨁⨁⨁◯
MODERATEb

	28 day Mortality - Hydrocortisone
	CRITICAL
	⨁⨁◯◯
LOWc

	28 day Mortality- methyl-prednisone
	CRITICAL
	⨁⨁⨁◯
MODERATEd

	Adverse Events
	
	-


a. We downgraded the quality of evidence for serious inconsistency, the I2=44% 
b. We downgraded the quality of evidence by one level for inconsistency; the point estimates varied significantly between studies, although 95% CI were overlapping
c. We downgraded the quality of evidence by two levels for very serious imprecision; the 95% CI included substantial benefit and moderate harm
d. We downgraded the quality of evidence by one level for serious imprecision, the number of events was small.


	The overall quality of evidence was judged to be moderate because it was moderate for at least one critical outcome.


For subgroups by agent, the quality of evidence is even lower

	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	No direct research evidence 
	The panel believe that most patients would value surviving severe illness over developing adverse events from corticosteroids.

	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
● Favors the intervention
○ Varies
○ Don't know

	We are moderately confidant that the use of dexamethasone results in moderate reduction in death.
Moderate confidence that short course of corticosteroids causes small increase in adverse events.
Likely patients would value avoiding death over avoiding corticosteroids adverse events.
	


	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
○ Negligible costs and savings
● Moderate savings
○ Large savings
○ Varies
○ Don't know

	No cost-effectiveness studies 


Dexamethasone is not expensive
	Even without existing studies, based on the cost of corticosteroids (which is rather cheap) we could probably state that the savings would be large.

	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	No included studies
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	No CE studies
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
● Probably increased
○ Increased
○ Varies
○ Don't know

	No research evidence on equity, however, given the large benefit and availability of the drug, it is likely to increase health equity.
	Widespread use of steroids may increase equity as all patients could benefit from these inexpensive, widely available medications (in contrast to other expensive medications, with limited availability, likely will result in exacerbations of inequity).

	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	Although no research evidence on acceptability, it is very likely that using low-dose corticosteroids is an acceptable option to key stakeholders including patients, healthcare workers, and policymakers.
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	The drug is cheap, available and is on the WHO list of essential drugs
	





SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	○ 
	● 



CONCLUSIONS
	Recommendation

	For adults with severe or critical COVID-19, we recommend using a short-course of systemic corticosteroids, over not using corticosteroids. (Strong Recommendation, Moderate quality evidence)


For adults with severe or critical COVID-19 who are considered for systemic corticosteroids, we suggest using dexamethasone over other corticosteroids (Weak recommendation, very low quality evidence).
Remark: If dexamethasone is not available, clinicians may use other corticosteroids in doses equivalent to 6 mg daily of dexamethasone for up to 10 days.

	




	Monitoring and evaluation

	Need to monitor for infections, hyperglycemia, elevated blood pressure, and other adverse events.






Table S7. PICO question: Recommendation 4

	Should we recommend using hydroxychloroquine (HCQ), versus no hydroxychloroquine, in adults with severe or critical COVID-19?

	Population
	Intervention
	Comparator
	Outcome(s)

	Adults with severe or critical COVID-19 in the ICU
	HCQ
	No HCQ
	1. Mortality
2. Invasive mechanical ventilation
3. Adverse events




Table S8. Evidence profile: Recommendation 4 HCQ vs. no HCQ 


	Quality assessment
	№ of patients
	Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Hydroxychloroquine (HCQ)
	No HCQ 
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Mortality 28-30 days

	3 
	randomised trials 
	not serious 
	not serious 
	serious a
	not serious 
	none 
	431/1817 (23.7%) 
	799/3425 (23.3%) 
	RR 1.07
(0.97 to 1.19) 
	16 more per 1,000
(from 7 fewer to 44 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Mortality D14-28 (RCTs) by severity - SUBGROUP: Invasive mechanical ventilation at baseline

	1 
	randomised trials 
	not serious 
	not serious 
	not serious 
	not serious 
	none 
	110/261 (42.1%) 
	216/532 (40.6%) 
	RR 1.04
(0.87 to 1.24) 
	16 more per 1,000
(from 53 fewer to 97 more) 
	⨁⨁⨁⨁
HIGH 
	CRITICAL 

	Invasive Mechanical Ventilation

	2 
	randomised trials 
	serious b
	not serious 
	not serious 
	not serious 
	none 
	130/1459 (8.9%) 
	227/2796 (8.1%) 
	RR 1.11
(0.90 to 1.36) 
	9 more per 1,000
(from 8 fewer to 29 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Progression to severe illness

	1 
	randomised trials 
	not serious 
	not serious 
	serious a
	very serious c
	none 
	0/31 (0.0%) 
	4/31 (12.9%) 
	RR 0.11
(0.01 to 1.98) 
	115 fewer per 1,000
(from 128 fewer to 126 more) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Adverse events

	3 
	randomised trials 
	serious c
	not serious 
	not serious 
	serious d
	none 
	27/116 (23.3%) 
	10/121 (8.3%) 
	RR 2.63
(1.36 to 5.09) 
	135 more per 1,000
(from 30 more to 338 more) 
	⨁⨁◯◯
LOW 
	IMPORTANT 


CI: Confidence interval; RR: Risk ratio
Explanations
a. We downgraded the quality of evidence by one level for indirectness; the population included ranged from mild to severe cases 
b. We downgraded the quality of evidence by one level for serious risk of bias, unblinded trials drove most of the treatment effect 
c. We downgraded the quality of evidence by two levels for very serious imprecision; the 95% CI was extremely wide, encompassing extreme benefit and harm 
d. We downgraded the quality of evidence by one level for serious imprecision (although some may consider this a very serious imprecision we elected to downgrade by one level because we already downgraded for risk of bias), the number of events was very small and harm ranged from moderate to substantial. 



Table S9. Evidence to Decision Framework for HCQ recommendation

	QUESTION

	Should Hydroxychloroquine (HCQ) vs. No HCQ be used for Hospitalized adults with severe or critical COVID-19?

	POPULATION:
	Hospitalized adults with severe or critical COVID-19

	INTERVENTION:
	Hydroxychloroquine (HCQ)

	COMPARISON:
	No HCQ 

	MAIN OUTCOMES:
	Mortality 28-30 days; Mortality D14-28 (RCTs) by severity - SUBGROUP: Invasive mechanical ventilation at baseline; Invasive Mechanical Ventilation; Progression to severe illness; Adverse events;

	SETTING:
	ICU

	CONFLICT OF INTERESTS:
	Some panel members did not vote on the recommendation due to intellectual COI as investigators of relevant trials


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	
Hydroxychloroquine is commonly used around the world to treat COVID-19, it is affordable and universally available.
	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Trivial
○ Small
○ Moderate
○ Large
○ Varies
○ Don't know

	Evidence showed no improvement in desirable effects (including mortality), and a small increase in risk of harm




See Appendix 1


	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
● Small
○ Trivial
○ Varies
○ Don't know

	Evidence showed no improvement in desirable effects (including mortality), and a small increase in risk of harm




See Appendix 1


	More adverse effects but not impacting on major outcomes therefore considered small but likely not a critical outcome for decision making.

2 out 42 panelists thought that adverse events should be moderate, more concerned about cardiac adverse events such as prolonged QT interval and arrhythmias.



	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
● Moderate
○ High
○ No included studies

	

See Appendix 2


	
Adverse events outcome is important (not critical), therefore, the overall quality of evidence remains moderate.

	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	
Hydroxychloroquine is unlikely to reduce risk of death which most patients would value, and likely increases risk of adverse events, therefore, we judged that most patients would value avoiding unnecessary adverse effects of the HCQ.
	


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ Don't know

	No clear benefit
Increased adverse events
Point estimate for mortality is > 1
Quality of evidence is moderate


Therefore, balance of benefit versus harm is in favour of not using Hydroxychloroquine


	
100% agreement by panel

	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
● Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

	Hydroxychloroquine is affordable and widely available 
	
One panel member thought that the resources required would be large in a pandemic situation, remaining panel felt that resources required are negligible. 

	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	No included cost-effectiveness studies 
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	No included cost-effectiveness studies
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
● Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

	Costs for providing an intervention without proven benefit and potential harm could reduce equity
Also, increased use of Hydroxychloroquine without proven benefit may harm patients who need the drug like rheumatology patients or people using it for malaria treatment or prophylaxis 
	


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
● Probably no
○ Probably yes
○ Yes
○ Varies
○ Don't know

	

	Majority agreed on this judgment.

3 out of 42 panelists felt that this treatment is definitely not acceptable

One panelist argued that the intervention is acceptable to stakeholders in and of itself. Supported by the fact that so many centres were using HCQ even in the absence of evidence of desirable effects.




	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	
Using hydroxychloroquine seems to be feasible, there are no major barriers to its use that is identified by this panel.
	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	● 
	○ 
	○ 
	○ 
	○ 


CONCLUSIONS
	Recommendation

	For adults with severe or critical COVDI-19, we recommend against using hydroxychloroquine (Strong recommendation, Moderate quality evidence). 

	

	Justification

	
As above, undesirable effects outweigh desirable effects; reduce equity by making drug less available; not likely to be cost-effective in this setting.




	Subgroup considerations

	
The panel could not identify a subgroup that’s worth specific consideration.

	Research priorities

	
None identified that is relevant to critically ill population.


APPENDICES
Appendix 1

	Outcomes
	With No HCQ 
	With Hydroxychloroquine (HCQ)
	Difference
	Relative effect
(95% CI)

	Mortality 28-30 days
	233 per 1,000
	250 per 1,000
(226 to 278)
	16 more per 1,000
(7 fewer to 44 more)
	RR 1.07
(0.97 to 1.19)

	Mortality D14-28 (RCTs) by severity - SUBGROUP: Invasive mechanical ventilation at baseline
	406 per 1,000
	422 per 1,000
(353 to 503)
	16 more per 1,000
(53 fewer to 97 more)
	RR 1.04
(0.87 to 1.24)

	Invasive Mechanical Ventilation
	81 per 1,000
	90 per 1,000
(73 to 110)
	9 more per 1,000
(8 fewer to 29 more)
	RR 1.11
(0.90 to 1.36)

	Progression to severe illness
	129 per 1,000
	14 per 1,000
(1 to 255)
	115 fewer per 1,000
(128 fewer to 126 more)
	RR 0.11
(0.01 to 1.98)

	Adverse events
	83 per 1,000
	217 per 1,000
(112 to 421)
	135 more per 1,000
(30 more to 338 more)
	RR 2.63
(1.36 to 5.09)


Appendix 2

	Outcomes
	Importance
	Quality of the evidence
(GRADE)

	Mortality 28-30 days
	CRITICAL
	⨁⨁⨁◯
MODERATEa

	Mortality D14-28 (RCTs) by severity - SUBGROUP: Invasive mechanical ventilation at baseline
	CRITICAL
	⨁⨁⨁⨁
HIGH

	Invasive Mechanical Ventilation
	CRITICAL
	⨁⨁⨁◯
MODERATE

	Progression to severe illness
	CRITICAL
	⨁◯◯◯
VERY LOWa,b

	Adverse events
	IMPORTANT
	⨁⨁◯◯
LOW


a. We downgraded the quality of evidence by one level for indirectness; the population included ranged from mild to severe cases
b. We downgraded the quality of evidence by two levels for very serious imprecision; the CI was extremely wide encompassing extreme benefit and harm







Table S10. PICO question: Recommendation 5

	For adults with severe or critical COVID-19, should we recommend using convalescent plasma, versus no convalescent plasma?

	Population
	Intervention
	Comparator
	Outcome(s)

	Adults with severe or critical COVID-19 in the ICU
	Convalescent plasma
	No convalescent plasma
	1. Mortality
2. Adverse events






Table S11. Evidence Profile for Recommendation 5: Convalescent plasma vs No Convalescent plasma

	Quality assessment
	№ of patients
	Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	convalescent plasma 
	no convalescent plasma
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Mortality at hospital discharge (or 28 days)

	4 
	randomised trials 
	not serious 
	not serious 
	serious a
	serious b
	none 
	48/367 (13.1%) 
	58/365 (15.9%) 
	RR 0.77
(0.48 to 1.24) 
	37 fewer per 1,000
(from 83 fewer to 38 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	Mortality (Indirect evidence from other viral illnesses)

	4 
	randomised trials 
	not serious c
	not serious 
	serious d
	serious b
	none 
	0/0 
	5.0% 
	RR 0.94
(0.49 to 1.80) 
	3 fewer per 1,000
(from 26 fewer to 40 more) 
	⨁⨁◯◯
LOW 
	CRITICAL 

	
	
	
	
	
	
	
	
	10.0% 
	
	6 fewer per 1,000
(from 51 fewer to 80 more) 
	
	

	
	
	
	
	
	
	
	
	20.0% 
	
	12 fewer per 1,000
(from 102 fewer to 160 more) 
	
	


CI: Confidence interval; RR: Risk ratio
Explanations
a. We downgraded the quality of evidence by one level for serious indirectness; the population included mostly non-critically ill COVID-19 patients 
b. We downgraded the quality of evidence by one level for serious imprecision, the 95% CI included substantial benefit and harm 
c. Majority of studies were at moderate to high risk of bias. 
d. We downgraded the quality of evidence for indirectness, the included studies were on other viral diseases 


Table S12. Evidence to Decision Framework for Recommendation 5

	QUESTION

	Should convalescent plasma vs. no convalescent plasma be used for critically ill patients with COVID-19??

	POPULATION:
	critically ill patients with COVID-19?

	INTERVENTION:
	convalescent plasma 

	COMPARISON:
	no convalescent plasma

	MAIN OUTCOMES:
	Mortality at hospital discharge (or 28 days); Mortality (Indirect evidence from other viral illnesses);

	SETTING:
	ICU

	CONFLICT OF INTERESTS:
	Some panel members did not vote on the recommendation due to intellectual COI as primary investigators of ongoing trials



ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	

	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Trivial (or small)
○ Moderate
○ Large
○ Varies
○ Don't know

	

	Outcomes
	With no convalescent plasma
	With convalescent plasma 
	Difference
	Relative effect
(95% CI)

	Mortality at hospital discharge (or 28 days)
	159 per 1,000
	122 per 1,000
(76 to 197)
	37 fewer per 1,000
(83 fewer to 38 more)
	RR 0.77
(0.48 to 1.24)

	Indirect evidence - Mortality
	50 per 1,000
	47 per 1,000
(25 to 90)
	3 fewer per 1,000
(26 fewer to 40 more)
	RR 0.94
(0.49 to 1.80)




	Although majority of the panel elected to choose trivial desirable effects, the intent was to reflect uncertainty about the magnitude of benefit given that the 95% CI cannot exclude substantial harm.

4 panel members thought that based on the point estimates (RR 0.77 and RR 0.94) the magnitude of benefit should be moderate



	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
● Trivial (or small)
○ Varies
○ Don't know

	

	Outcomes
	With no convalescent plasma
	With convalescent plasma 
	Difference
	Relative effect
(95% CI)

	Mortality at hospital discharge (or 28 days)
	159 per 1,000
	122 per 1,000
(76 to 197)
	37 fewer per 1,000
(83 fewer to 38 more)
	RR 0.77
(0.48 to 1.24)

	Indirect evidence - Mortality
	50 per 1,000
	47 per 1,000
(25 to 90)
	3 fewer per 1,000
(26 fewer to 40 more)
	RR 0.94
(0.49 to 1.80)




	
While majority of the panel agreed that the adverse effects of transfusing plasma is trivial based on rarity of major events, at least two panelists thought it should be small and not trivial 

Included trials did not report differences between groups with regards to adverse events, but narratively reported adverse events.

	Quality of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
● Low
○ Moderate
○ High
○ No included studies

	

	Outcomes
	Importance
	Quality of the evidence
(GRADE)

	Mortality at hospital discharge (or 28 days)
	CRITICAL
	⨁⨁◯◯
LOWa,b

	Indirect evidence - Mortality
	CRITICAL
	⨁⨁◯◯
LOWb,c,d


a. We downgraded the quality of evidence by one level for serious indirectness; the population included mostly non-critically ill COVID-19 patients
b. We downgraded the quality of evidence by one level for serious imprecision, the 95% CI included substantial benefit and harm
c. Majority of studies were at moderate to high risk of bias.
d. We downgraded the quality of evidence for indirectness, the included studies were on other viral diseases


	
Two panel members suggested downgrading for indirectness given that the population in most trials were not patients with critical CVODI-19

	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	Trade-off between mortality and adverse events from convalescent plasma, likely most patients would value improved survival over any adverse events, therefore, the variation is likely small
	
The adverse events are of uncertain severity because they encompass potential immediate effects which are more likely to be balanced against the beneficial effects on mortality, and potential long-term effects (e.g. immune suppression, loss of COVID-19 immunity, transmission of prion disease, etc) that are unknown.


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
● Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ Don't know

	No clear evidence of benefit 
Unclear adverse effects
Low quality evidence 


	
While majority of the panel agreed with this judgement, 5 (11.9%) out of 42 did not

Three panelists felt that current evidence does not favour one approach over the other

Two panelists preferred the option “Don’t know”

	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
● Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

	
Costs may include trained staffing to perform the procedure, finding donors, machine costs, procedure costs, and other
	
We are not sure about the variability of  costs around the world

Most panelists agreed with this judgment.

Four panelists prefer “Don’t know”
 

	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	
No studies on cost or cost effectiveness 
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	
No studies on cost or cost effectiveness 
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
● Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

	

	
While majority agreed that if convalescent plasma is used routinely to treat critical COVID1-9 it will probably reduce equity as more resources will be directed to this therapy and supply will be low. However, four panelists were more conservative and expressed that we don’t know what would be the impact on equity.

	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
● Probably no
○ Probably yes
○ Yes
○ Varies
○ Don't know

	

	
33 out of 42 panelists felt that given the current evidence some key stakeholders including patients, clinicians, and policy-makers may find the treatment not acceptable for critical COVDI-19

9 (21%) out of 42 felt that the treatment is probably acceptable to key stakeholders

	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	

	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	● 
	○ 
	○ 
	○ 


CONCLUSIONS
	Recommendation

	For adults with severe or critical COVID-19, we SUGGEST against the use of convalescent plasma outside clinical trials (weak recommendation, low quality evidence)

88% agreed with this recommendation
12% think we should either issue no recommendation due to insufficient evidence

	

	Justification

	
No clear evidence of benefit, potential for trivial or small harm, and moderate to large costs. All together does not favour using convalescent plasma outside clinical trials. Future studies may help inform updates of this recommendation.



	Subgroup considerations

	Our recommendation does not apply to patients with less severe disease 
Future trials will help inform the following subgroups: timing of treatment initiation (early versus late) and amount of neutralizing antibody titers 

	Implementation considerations

	Not applicable



	Monitoring and evaluation

	Not applicable

	Research priorities

	Large clinical trials are ongoing





Table S13. PICO question: Recommendation 6

	In adults with severe COVID-19, should we recommend using remdesivir, vs no remdesivir?

	Population
	Intervention
	Comparator
	Outcome(s)

	Adults with severe COVID-19 in the ICU
	Remdesivir
	No remdesivir
	1. Mortality
2. Adverse events




Table S14. Evidence Profile for Recommendation 6: Remdesivir in severe COVID-19

	Quality assessment
	№ of patients
	Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Remdesivir
	No Remdesivir
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Mortality at 28 days (Severe COVDI-19 not receiving invasive mechanical ventilation)

	3 
	randomised trials 
	not serious 
	not serious 
	not serious 
	serious a
	none 
	231/3309 (7.0%) 
	282/3277 (8.6%) 
	RR 0.80
(0.63 to 1.01) 
	17 fewer per 1,000
(from 32 fewer to 1 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	
	
	
	
	
	
	
	
	20.0% 
	
	40 fewer per 1,000
(from 74 fewer to 2 more) 
	
	

	Serious adverse events

	3 
	randomised trials 
	serious b
	not serious 
	not serious 
	not serious 
	none 
	152/886 (17.2%) 
	179/799 (22.4%) 
	RR 0.76
(0.62 to 0.92) 
	54 fewer per 1,000
(from 85 fewer to 18 fewer) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Time to clinical improvement in blinded trials (all hospitalized patients)

	2 c
	randomised trials 
	serious b
	not serious 
	not serious 
	not serious 
	none 
	699 
	599 
	- 
	MD 3.8 days fewer
(5.7 fewer to 1.9 fewer) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Time to clinical recovery (all hospitalized patients)

	1 d
	randomised trials 
	serious e
	not serious 
	not serious 
	serious f
	none 
	541 
	521 
	- 
	MD 4 days fewer
(7.15 fewer to 0.85 fewer) 
	⨁⨁◯◯
LOW 
	


CI: Confidence interval; RR: Risk ratio; MD: Mean difference
Explanations
a. We downgraded the quality of evidence by one level for serious imprecision. The 95% CI included both a large benefit and no difference. 
b. We downgraded the quality of evidence by one level for serious risk of bias, two trials were at high-risk of bias for lack of blinding 
c. Data from ACTT-1 and Wang et al. Trials, they are both placebo controlled 
d. ACTT-1 trial, the only placebo controlled trial that reported clinical recovery 
e. We downgraded the quality of evidence by one level for risk of bias because we estimated the mean and SD from median and 95% CI provided in the manuscript. 
f. We downgraded the quality of evidence by one level for serious imprecision, the 95% CI included substantial and small benefits. 




Table S15. Evidence to Decision Framework for Recommendation 6
	QUESTION

	Should Remdesivir vs. No Remdesivir be used for adults with severe COVID-19?

	POPULATION:
	adults with severe COVID-19

	INTERVENTION:
	Remdesivir

	COMPARISON:
	No Remdesivir

	MAIN OUTCOMES:
	Mortality at 28 days (Severe COVDI-19 not receiving invasive mechanical ventilation); Serious adverse events; Time to clinical improvement in blinded trials (all hospitalized patients); Time to clinical recovery (all hospitalized patients);

	SETTING:
	ICU

	CONFLICT OF INTERESTS:
	No panel members were excluded from voting


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	

	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
● Moderate
○ Large
○ Varies
○ Don't know

	The meta-analysis shows that remdesivir reduces risk of 28-days mortality by 1.7% (or 20% relative risk reduction) in non-mechanically ventilated hospitalized COVID-19. The control group mortality in the meta-analysis may not reflect the actual mortality of this population, if we assume a 20% mortality rate in the control group then mortality benefit is larger 4%.
Also remdesivir resulted is 5% reduction in adverse event and a 3.8 days less time to clinical improvement and 4 days less to clinical recovery
	Outcomes
	With No Remdesivir
	With Remdesivir
	Difference
	Relative effect
(95% CI)

	Mortality at 28 days (Severe COVDI-19 not receiving invasive mechanical ventilation)
	86 per 1,000
	69 per 1,000
(54 to 87)
	17 fewer per 1,000
(32 fewer to 1 more)
	RR 0.80
(0.63 to 1.01)

	Serious adverse events
	224 per 1,000
	170 per 1,000
(139 to 206)
	54 fewer per 1,000
(85 fewer to 18 fewer)
	RR 0.76
(0.62 to 0.92)

	Time to clinical improvement in blinded trials (all hospitalized patients)
	The mean time to clinical improvement in blinded trials (all hospitalized patients) was 11 days
	The mean time to clinical improvement in blinded trials (all hospitalized patients) in the intervention group was 3.8 days fewer (5.7 fewer to 1.9 fewer)
	MD 3.8 days fewer
(5.7 fewer to 1.9 fewer)
	-

	Time to clinical recovery (all hospitalized patients)
	The median time to clinical recovery (all hospitalized patients) was 12 days
	The mean time to clinical recovery (all hospitalized patients) in the intervention group was 4 days fewer (7.15 fewer to 0.85 fewer)
	MD 4 days fewer
(7.15 fewer to 0.85 fewer)
	-




	
Majority (93%) of the panel agreed with this judgement
Only 7% disagreed and thought the benefit is either small or not there.


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
○ Small
● Trivial
○ Varies
○ Don't know

	No clear undesirable effects 
All point estimates are in favour of remdesivir
the upper limit of 95% CI for mortality is 1.01 likely represent no difference rather than actual harm.


	
All panel members agreed with this judegment

	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
● Moderate
○ High
○ No included studies

	

	Outcomes
	Importance
	Quality of the evidence
(GRADE)

	Mortality at 28 days (Severe COVDI-19 not receiving invasive mechanical ventilation)
	CRITICAL
	⨁⨁⨁◯
MODERATEa

	Serious adverse events
	CRITICAL
	⨁⨁⨁◯
MODERATEb

	Time to clinical improvement in blinded trials (all hospitalized patients)
	CRITICAL
	⨁⨁⨁◯
MODERATEb

	Time to clinical recovery (all hospitalized patients)
	
	⨁⨁◯◯
LOWc,d


a. We downgraded the quality of evidence by one level for serious imprecision. The 95% CI included both a large benefit and no difference.
b. We downgraded the quality of evidence by one level for serious risk of bias, two trials were at high-risk of bias for lack of blinding
c. We downgraded the quality of evidence by one level for serious imprecision, the 95% CI included substantial and small benefits.
d. We downgraded the quality of evidence by one level for risk of bias because we estimated the mean and SD from median and 95% CI provided in the manuscript.


	


	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	likely all patients will value less death and adverse events, and most patients will value quicker time to recover
	


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
● Favors the intervention
○ Varies
○ Don't know

	Rationale:
Moderate benefit (1.7% to 4% reduction in death, 5% reduction in adverse events, and 5 days less time to recovery)
No clear harm
Quality of evidence low to moderate due to uncertainty about other outcomes
Consistent values and preferences 


	
Majority agreed with this judgment (95%).

One panelist believe that the balance of effects “probably” favours the intervention


	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
● Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

	From Gilead press release:
Price for governments of developed countries of $390 per vial.
A 5-day treatment course using 6 vials of remdesivir = $2,340 per patient.
Price for private insurance companies will be $520 per vial.


Reference:
https://www.gilead.com/news-and-press/press-room/press-releases/2020/6/an-open-letter-from-daniel-oday-chairman--ceo-gilead-sciences
	Majority agreed this at least moderate costs
4 members (9.7%) thought that the costs are still considered large
Therefore, to reconcile we considered costs to be moderate-to-large.

	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	No included cost effectiveness studies 
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	No included cost effectiveness studies 
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
● Don't know

	Although it will likely increase equity, with costs required to afford the drug it may offset some of the benefits, therefore, the effect on equity is unclear.
	
Majority of the panel (95%) agreed that the effect on equity is unclear

One member commented that equity may be reduced because many countries do not have remdesivir

Another panel member noted that cost of the drug is less than the cost of a daily ICU room in North America

	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	

	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
○ Yes
● Varies
○ Don't know

	Likely feasible in high-income countries, less feasible in low-income countries.
While Gilead signed a non-exclusive voluntary licensing agreements with generic manufacturers in Egypt, India, and Pakistan. 
Link: https://www.gilead.com/purpose/advancing-global-health/covid-19/voluntary-licensing-agreements-for-remdesivir
The impact of this on supply to certain courtiers is unclear .


Potential barriers: 
1) cost, 
2) availability of the drug (single manufacturer), 
3) only given intravenously (less of a problem)
	
100% agreement on this judgment 



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	● 
	○ 


CONCLUSIONS
	Recommendation

	For adults with severe COVID-19 who do not require mechanical ventilation, we suggest using intravenous remdesivir, over not using it (Weak recommendation, moderate quality evidence).

Remark: Remdesivir should ideally be started within 72 hours of a positive SARS CoV-2 polymerase chain reaction or antigen testing. 


Note:
During completion of the EtD framework, the majority of the panel (92.6%) agreed on this recommendation, 3 panel members disagreed, eventually 2 of them agreed on the final wording of the recommendation. 

	

	Justification

	Moderate benefit 
No clear harm
low -to-moderate quality evidence
Large costs
Unclear effect on equity
Variability regarding availability of the drug



	Subgroup considerations

	No subgroups identified by the panel



	Monitoring and evaluation

	Clinicians need to monitor clinical response to treatment and liver function test, in patients with significant increase in liver enzymes, the treatment should be discontinued.
Dosing should be adjusted in renal failure- potential for cyclodextrin accumulation and toxicity.







Table S16. PICO question: Recommendation 7

	In adults with critical COVID-19, should we recommend using remdesivir, vs no remdesivir?

	Population
	Intervention
	Comparator
	Outcome(s)

	Adults with critical COVID-19 
	Remdesivir
	No remdesivir
	1. Mortality
2. Adverse events







Table S17. Evidence Profile for Recommendation 7: Remdesivir versus no remdesivir in critical COVID-19 

	Quality assessment
	№ of patients
	Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Remdesivir
	No Remdesivir
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Mortality at 28 days (Critical COVDI-19 on invasive mechanical ventilation)

	3 
	randomised trials 
	not serious 
	not serious 
	not serious a
	serious b
	none 
	156/509 (30.6%) 
	126/505 (25.0%) 
	RR 1.16
(0.85 to 1.60) 
	40 more per 1,000
(from 37 fewer to 150 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	
	
	
	
	
	
	
	
	50.0% 
	
	80 more per 1,000
(from 75 fewer to 300 more) 
	
	

	Serious adverse events (All patients)

	3 
	randomised trials 
	serious c
	not serious 
	not serious 
	not serious 
	none 
	152/886 (17.2%) 
	179/799 (22.4%) 
	RR 0.76
(0.62 to 0.92) 
	54 fewer per 1,000
(from 85 fewer to 18 fewer) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	Time to clinical improvement (all patients)

	3 
	randomised trials 
	serious c
	serious d
	not serious 
	not serious 
	none 
	889 
	799 
	- 
	MD 4.84 days fewer
(5.25 fewer to 4.43 fewer) 
	⨁⨁◯◯
LOW 
	CRITICAL 


CI: Confidence interval; RR: Risk ratio; MD: Mean difference
Explanations
a. We downgraded the quality of evidence by one level for serious indirectness. The population included mostly ward patients with less severe disease. 
b. We downgraded the quality of evidence by two levels for very serious imprecision. The 95% CI included both small benefit and substantial harm. 
c. We downgraded the quality of evidence by one level for serious risk of bias, all trials are at high-risk of bias 
d. We downgraded the quality of evidence by one level for serious inconsistency, the I2=86% 



Table S18. Evidence to Decision Framework on Recommendation 7


	QUESTION

	Should Remdesivir vs. No Remdesivir be used for adults with severe or critical COVDI-19?

	POPULATION:
	adults with critical COVDI-19

	INTERVENTION:
	Remdesivir

	COMPARISON:
	No Remdesivir

	MAIN OUTCOMES:
	Mortality at 28 days (Critical COVDI-19 on invasive mechanical ventilation); Serious adverse events; Time to clinical improvement (all patients);

	SETTING:
	ICU

	CONFLICT OF INTERESTS:
	No panel members were excluded from voting


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	

	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
● Small
○ Moderate
○ Large
○ Varies
○ Don't know

	

	Outcomes
	With No Remdesivir
	With Remdesivir
	Difference
	Relative effect
(95% CI)

	Mortality at 28 days (Critical COVDI-19)
	250 per 1,000
	289 per 1,000
(212 to 399)
	40 more per 1,000
(37 fewer to 150 more)
	RR 1.16
(0.85 to 1.60)

	Serious adverse events
	224 per 1,000
	170 per 1,000
(139 to 206)
	54 fewer per 1,000
(85 fewer to 18 fewer)
	RR 0.76
(0.62 to 0.92)

	Time to clinical improvement
	The mean time to clinical improvement was 11 days
	The mean time to clinical improvement in the intervention group was 4.84 days fewer (5.25 fewer to 4.43 fewer)
	MD 4.84 days fewer
(5.25 fewer to 4.43 fewer)
	-




	
Majority of the panel agree that the desirable effects are small

Three panelists felt it should be trivial

One panelist felt that time to improvement is a relevant outcome and that the desirable effects should be moderate

	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
● Moderate
● Small
○ Trivial
○ Varies
○ Don't know

	

	Outcomes
	With No Remdesivir
	With Remdesivir
	Difference
	Relative effect
(95% CI)

	Mortality at 28 days (Critical COVDI-19)
	250 per 1,000
	289 per 1,000
(212 to 399)
	40 more per 1,000
(37 fewer to 150 more)
	RR 1.16
(0.85 to 1.60)

	Serious adverse events
	224 per 1,000
	170 per 1,000
(139 to 206)
	54 fewer per 1,000
(85 fewer to 18 fewer)
	RR 0.76
(0.62 to 0.92)




	
Majority of panel felt that the undesirable effects are moderate because of possible increase in death (RR 1.16 with UL of 95% CI of 1.60)

However, if we only include point estimates and acknowledge the uncertainty regarding mortality outcome (95% CI crosses 1) and the reduced risk of serious adverse events, then a small undesirable effect would be a reasonable interpretation of the result.

	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
● Moderate
○ High
○ No included studies

	

	Outcomes
	Importance
	Certainty of the evidence
(GRADE)

	Mortality at 28 days (Critical COVDI-19)
	CRITICAL
	⨁⨁⨁◯
MODERATEa,b

	Serious adverse events
	CRITICAL
	⨁⨁⨁◯
MODERATEc

	Time to clinical improvement
	IMPORTANT
	⨁⨁◯◯
LOWc,d




	
Majority of the panel agreed on moderate quality evidence

It could be argued that the overall quality of evidence could be low because of uncertainty about critical outcomes like duration of illness and time to improvement in critical COVID-19

	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	It is likely that most patients would value surviving over developing adverse events
Also some patients may value faster illness resolution although less relevant for critical COVID-19 as studies did not report this outcome specifically in this subset of patients.
	
Most panel members agreed on this judgement 

	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
● Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ Don't know

	Rationale:
Can’t exclude small to moderate harm in form of increase risk of death 16% RR increase (15% RRR to 60% RR increase)
No clear benefit in critical disease
Quality of evidence low due to uncertainty about other outcomes
Most patients would value survival, some may value faster recovery (although uncertain if this outcome translates into critical COVDI-19)


	
While majority (88%) of the panel agreed on this judgment.

5 members felt that the overall balance does not favour either approaches

	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
● Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

	From Gilead press release:
Price for governments of developed countries of $390 per vial.
A 5-day treatment course using 6 vials of remdesivir = $2,340 per patient.
Price for private insurance companies, will be $520 per vial.


Reference:
https://www.gilead.com/news-and-press/press-room/press-releases/2020/6/an-open-letter-from-daniel-oday-chairman--ceo-gilead-sciences
	
Majority (95.2%) agreed that the current costs are moderate

One panelist thought this is trivial cost, and another thought it is large

	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	
No included cost effectiveness studies 
	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	
No included cost effectiveness studies 
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
● Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

	


	
Majority agreed that the routine use of a costly drug like remdesivir in critical COVID-19, without proven benefit may result in more inequity (reduced equity)

	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
○ Yes
● Varies
○ Don't know

	For critically ill patients, the evidence suggest harm with remdesivir but can't exclude small benefit and with the added costs, it is likely that stakeholders such as policymakers may not accept using remdesivir in critical COVID-19
However, the treatment itself as an intravenous drug is probably acceptable and nothing directly would render it not acceptable.

Therefore, acceptability will likely be variable between stakeholders, patients versus healthcare workers versus policymakers.
	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
○ Yes
● Varies
○ Don't know

	Possible barriers: 1) cost, 2) availability of the drug (single manufacturer), 3) only given intravenously

It might be feasible in developed and high income countries, but less feasible with low- or middle- income countries

While Gilead signed a non-exclusive voluntary licensing agreements with generic manufacturers in Egypt, India, and Pakistan. 
Link: https://www.gilead.com/purpose/advancing-global-health/covid-19/voluntary-licensing-agreements-for-remdesivir

The impact of this on supply to certain courtiers is unclear
	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	● 
	○ 
	○ 
	○ 


CONCLUSIONS
	Recommendation

	For adults undergoing mechanical ventilation for critical COVID-19, we suggest against starting intravenous remdesivir (Weak recommendation, low quality evidence).


Note:
Majority (97.6%) agreed with this recommendation, one panel member preferred to issue a neutral recommendation.


	



	Subgroup considerations

	Patients with severe COVID-19 will be addressed in a separate recommendation.



	Monitoring and evaluation

	Clinicians need to monitor clinical response to treatment and liver function test, in patients with significant increase in liver enzymes, the treatment should be discontinued.
dosing in renal failure- potential for cyclodextrin accumulation and toxicity.


	Research priorities

	Some areas of future research highlighted by the panel include:

1. High quality controlled trials of remdesivir in mechanically ventilated and other critically ill patient groups
2. Studies on virology and resistance emergence during remdesivir therapy. 
3. Studies of remdesivir combined with other antiviral agents (IFN-beta, MK-4482, favipiravir)








Table S18. PICO question: Recommendation 8

	In adults with severe or critical COVID-19, should we recommend using VTE thromboprophylaxis, vs no prophylaxis?

	Population
	Intervention
	Comparator
	Outcome(s)

	Adults with severe or critical COVID-19 in the ICU
	thromboprophylaxis
	No prophylaxis
	1. VTE
2. PE
3. Bleeding
4. Mortality





Table S19. Evidence Profile for Recommendation 8: Thromboprophylaxis versus no prophylaxis in severe or critical COVID-19

Bibliography: Alhazzani W, Lim W, Jaeschke RZ, Murad MH, Cade J, Cook DJ, (2013) Heparin thromboprophylaxis in medical-surgical critically ill patients: a systematic review and meta-analysis of randomized trials. Crit Care Med 41: 2088-2098
	Quality assessment
	№ of patients
	Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	pharmacologic VTE prophylaxis
	no prophylaxis
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	DVT (Indirect evidence from critically ill patients)

	4 
	randomised trials 
	not serious 
	serious a
	not serious b
	not serious 
	none 
	114/1521 (7.5%) 
	219/1493 (14.7%) 
	RR 0.51
(0.41 to 0.63) 
	72 fewer per 1,000
(from 87 fewer to 54 fewer) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	
	
	
	
	
	
	
	
	25.0% 
	
	123 fewer per 1,000
(from 148 fewer to 93 fewer) 
	
	

	Pulmonary Embolism (Indirect evidence from critically ill patients)

	3 
	randomised trials 
	not serious 
	not serious 
	not serious b
	not serious 
	none 
	15/1461 (1.0%) 
	28/1434 (2.0%) 
	RR 0.52
(0.28 to 0.97) 
	9 fewer per 1,000
(from 14 fewer to 1 fewer) 
	⨁⨁⨁⨁
HIGH 
	CRITICAL 

	
	
	
	
	
	
	
	
	18.0% 
	
	86 fewer per 1,000
(from 130 fewer to 5 fewer) 
	
	

	Major Bleeding (Indirect evidence from critically ill patients)

	2 
	randomised trials 
	not serious 
	not serious 
	not serious b
	serious c
	none 
	44/1084 (4.1%) 
	53/1072 (4.9%) 
	RR 0.82
(0.56 to 1.21) 
	9 fewer per 1,000
(from 22 fewer to 10 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 

	ICU Mortality (Indirect evidence from critically ill patients)

	2 
	randomised trials 
	not serious 
	not serious 
	not serious b
	serious c
	none 
	283/1080 (26.2%) 
	313/1068 (29.3%) 
	RR 0.89
(0.78 to 1.02) 
	32 fewer per 1,000
(from 64 fewer to 6 more) 
	⨁⨁⨁◯
MODERATE 
	CRITICAL 
b 


CI: Confidence interval; RR: Risk ratio
Explanations
a. We downgraded inconsistency by 1 point as significant heterogeneity detected (I2=77%). 
b. These estimates are for general critically ill population and not COVID-19 only, however we did not downgrade for indirectness as we think they are still applicable. 
c. We downgraded for imprecision by 1 point as confidence interval includes both benefit and harm. 


Table S20. Evidence to Decision Framework on Recommendation 8

	QUESTION

	Should pharmacologic VTE prophylaxis vs. no prophylaxis be used for hospitalized adults with COVID-19?

	POPULATION:
	hospitalized adults with COVID-19

	INTERVENTION:
	pharmacologic VTE prophylaxis

	COMPARISON:
	no prophylaxis

	MAIN OUTCOMES:
	DVT; Pulmonary Embolism; Major Bleeding; ICU Mortality;

	CONFLICT OF INTERESTS:
	
No panel members were excluded from voting


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	

	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
● Moderate
○ Large
○ Varies
○ Don't know

	

	Outcomes
	With no prophylaxis
	With pharmacologic VTE prophylaxis
	Difference
	Relative effect
(95% CI)

	DVT
	147 per 1,000
	75 per 1,000
(60 to 92)
	72 fewer per 1,000
(87 fewer to 54 fewer)
	RR 0.51
(0.41 to 0.63)

	Pulmonary Embolism
	20 per 1,000
	10 per 1,000
(5 to 19)
	9 fewer per 1,000
(14 fewer to 1 fewer)
	RR 0.52
(0.28 to 0.97)

	Major Bleeding
	49 per 1,000
	41 per 1,000
(28 to 60)
	9 fewer per 1,000
(22 fewer to 10 more)
	RR 0.82
(0.56 to 1.21)

	ICU Mortality
	293 per 1,000
	261 per 1,000
(229 to 299)
	32 fewer per 1,000
(64 fewer to 6 more)
	RR 0.89
(0.78 to 1.02)




	
Majority agreed with this assessment 
One panel member felt that the effect is large

	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
○ Small
● Trivial
○ Varies
○ Don't know

	

	Outcomes
	With no prophylaxis
	With pharmacologic VTE prophylaxis
	Difference
	Relative effect
(95% CI)

	Major Bleeding
	9 per 1,000
	13 per 1,000
(8 to 20)
	4 more per 1,000
(0 fewer to 11 more)
	RR 1.47
(0.96 to 2.24)

	Mortality
	56 per 1,000
	52 per 1,000
(43 to 62)
	4 fewer per 1,000
(12 fewer to 7 more)
	RR 0.93
(0.78 to 1.12)






	
Majority of panel members agreed with this judgment (trivial)

Two panel members felt that the major bleeding risk should be rated as small

	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
● Moderate
○ High
○ No included studies

	



	Outcomes
	Importance
	Certainty of the evidence
(GRADE)

	DVT
	CRITICAL
	⨁⨁⨁◯
MODERATEa,b

	Pulmonary Embolism
	CRITICAL
	⨁⨁⨁⨁
HIGHb

	Major Bleeding
	CRITICAL
	⨁⨁⨁◯
MODERATEb,c

	ICU Mortality
	CRITICALb
	⨁⨁⨁◯
MODERATEb,c




	
Despite the indirectness of the evidence, the panel felt that it is still applicable to COVID-19 patients in the ICU.

100% agreement on this judgment

	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	

	
100% agreement on this judgment 

	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
● Favors the intervention
○ Varies
○ Don't know

	

	
100% agreement on this judgment

	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
○ Negligible costs and savings
● Moderate savings
○ Large savings
○ Varies
○ Don't know

	

	
Majority (97.6%) agreed with this judgment

One panel member preferred the option “Don’t know”

	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	


	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	
Some cost effectiveness studies not specific to COVID-19 showed that LMWH is cost effective
	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
● Don't know

	

	
Majority agreed on this judgment

One panel member judged that the effect on equity is trivial  since VTE prophylaxis is already the standard of care

	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	

	
100% agreement on this judgment 

	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	

	
100% agreement on this judgment 


SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	○ 
	● 


CONCLUSIONS
	Recommendation

	For adults with severe or critical CVODI-19, we recommend using pharmacologic venous thromboembolism (VTE) prophylaxis over not using prophylaxis. (Strong recommendation, moderate quality evidence).

Note:
100% agreement on this recommendation.







Table S21. PICO question: Recommendation 

	In adults with severe or critical COVID-19 and no confirmed VTE, should we recommend using empiric anticoagulation, vs VTE prophylaxis?

	Population
	Intervention
	Comparator
	Outcome(s)

	Adults with severe or critical COVID-19 in the ICU
No evidence of active VTE 
	empiric anticoagulation
	VTE prophylaxis
	1. VTE
2. PE
3. Bleeding
4. Mortality







Table S22. Evidence Profile for Recommendation 9: Therapeutic anticoagulation versus VTE  prophylaxis in severe or critical COVID-19



	Quality assessment
	№ of patients
	Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	therapeutic anticoagulation
	prophylactic dosing anticoagulation
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Mortality in mechanically ventilated patients (OR)

	3 
	observational studies 
	serious a
	serious b
	not serious 
	not serious 
	strong association 
	
	15.0% 
	OR 0.25
(0.11 to 0.58) 
	108 fewer per 1,000
(from 131 fewer to 57 fewer) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	
	
	
	
	
	
	
	
	50.0% 
	
	300 fewer per 1,000
(from 401 fewer to 133 fewer) 
	
	

	Pulmonary embolism

	1 
	observational studies 
	serious 
	not serious 
	not serious 
	very serious c
	very strong association 
	
	8.0% 
	OR 0.09
(0.02 to 0.41) 
	72 fewer per 1,000
(from 78 fewer to 46 fewer) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	
	
	
	
	
	
	
	
	18.0% 
	
	161 fewer per 1,000
(from 176 fewer to 97 fewer) 
	
	

	
	
	
	
	
	
	
	
	22.0% 
	
	195 fewer per 1,000
(from 214 fewer to 116 fewer) 
	
	

	Major bleeding

	1 
	-
	-
	-
	-
	-
	-
	Risk of major bleeding with VTE prophylaxis is 1.95% 
and is 3.3% with therapeutic anticoagulation 
	- 
	


CI: Confidence interval; OR: Odds ratio; RR: Risk ratio
Explanations
a. We downgraded the quality of evidence by one level for serious risk of bias, the studies were retrospective in design 
b. We downgraded the quality of evidence by one level for serious inconsistency, the I2=76% 
c. We downgraded the quality of evidence by one level for serious imprecision; the CI was implausibly wide 

Table S23. Evidence to Decision Framework on Recommendation 9

	QUESTION

	Should therapeutic anticoagulation vs. prophylactic dosing anticoagulation be used for adults with severe or critical COVID-19?

	POPULATION:
	adults with severe or critical COVID-19

	INTERVENTION:
	therapeutic anticoagulation

	COMPARISON:
	prophylactic dosing anticoagulation

	MAIN OUTCOMES:
	Mortality in MV patients (OR); PE; Major Bleeding; Major bleeding critically ill patients; Major bleeding critically ill patients; Major bleeding critically ill patients; Major bleeding critically ill patients; Major bleeding critically ill; Major bleeding; Major bleeding;

	SETTING:
	ICU

	CONFLICT OF INTERESTS:
	Some panel members did not vote on the recommendation due to intellectual COI as primary investigators of ongoing trials



ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	

	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
● Small
○ Moderate
○ Large
○ Varies
○ Don't know

	

	Outcomes
	With prophylactic dosing anticoagulation
	With therapeutic anticoagulation
	Difference
	Relative effect
(95% CI)

	Mortality in MV patients (OR)
	150 per 1,000
	42 per 1,000
(19 to 93)
	108 fewer per 1,000
(131 fewer to 57 fewer)
	OR 0.25
(0.11 to 0.58)

	PE
	80 per 1,000
	8 per 1,000
(2 to 34)
	72 fewer per 1,000
(78 fewer to 46 fewer)
	OR 0.09
(0.02 to 0.41)




	
The panel decided that the current direct evidence is not trustworthy, therefore, the effect on desirable effects are unknown

	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
● Moderate
○ Small
○ Trivial
○ Varies
○ Don't know

	

	Outcomes
	With prophylactic dosing anticoagulation
	With therapeutic anticoagulation
	Difference
	Relative effect
(95% CI)

	Major bleeding
	Risk of major bleeding with VTE prophylaxis is 1.95% 
and is 3.3% with therapeutic anticoagulation 




	
Although the effect on bleeding risk is larger from non-COVID-19 literature, its plausible to assume that bleeding rates maybe similar in anticoagulated patients.

	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Very low
○ Low
○ Moderate
○ High
○ No included studies

	

	Outcomes
	Importance
	Certainty of the evidence
(GRADE)

	Mortality in MV patients (OR)
	CRITICAL
	⨁◯◯◯
VERY LOWa,b

	PE
	CRITICAL
	⨁◯◯◯
VERY LOWc

	Major bleeding
	
	⨁◯◯◯
VERY LOWc




	Given the observational design of the studies our confidence in the estimates is very low

	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
● Possibly important uncertainty or variability
○ Probably no important uncertainty or variability
○ No important uncertainty or variability

	It is likely that some patients would value avoiding VTE while others value not having a major bleed
	
Majority of the panel agreed on this judgement, however, due to uncertainty about the effect on other outcomes like mortality, this judgement may not be completely reflective of the actual values of patients, and it may change as future trials get published.


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● Don't know

	Very-low quality evidence (uncertain effect) suggests: small-to-moderate benefit (Mortality and PE outcomes)
moderate harm (Major bleeding)
Uncertainty about patients' values and preferences 


Altogether, there is major uncertainty about the effect of therapeutic anticoagulation compared to standard of care with VTE prophylaxis
	


	Resources required
How large are the resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
● Don't know

	

	
Majority agreed on this judgement

One expert suggested that the associated costs are moderate

	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	

	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	

	


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
● Don't know

	Unclear effect on equity 
	


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
○ Yes
● Varies
● Don't know

	

	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

	

	Majority agreed on this judgement 

Two experts felt this feasible and the judgement should be “yes” 





SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Can’t make a recommendation
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	● 
	○ 
	○ 


CONCLUSIONS
	Recommendation

	For adults with severe or critical CVODI-19, we recommend using pharmacologic venous thromboembolism (VTE) prophylaxis over not using prophylaxis.

Note:
Agreement was 100% on not making recommendation, the panel contemplated a conditional recommendation against therapeutic anticoagulation, but due to the huge uncertainty we were not able to issue an evidence-based  recommendation.

	

	Justification

	Although the event rate of VTE is reported to be higher in COVID-19 patients, there are no clinical trials to show that empiric therapeutic anticoagulation improve outcomes, in addition, there are risks with therapeutic anticoagulation. Therefore, the panel felt that there is insufficient evidence to support any recommendation on the use of systemic anticoagulation.




	Monitoring and evaluation

	Institutions should monitor the rate of VTE in COVID-19 patients

	Research priorities

	There are ongoing clinical trials that will examine the efficacy and safety of anticoagulation in COVID-19 patients.
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