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Instrument for assessing the Credibility of Effect Modification Analyses (ICEMAN)  
in meta-analyses of randomized controlled trials  Version 1.0 
 

Quick instructions  

• Synonyms for effect modification include subgroup effect, interaction, and moderation 

• The instrument applies to a single proposed effect modification at a time; complete one form per each outcome, time-point, effect measure, 
and effect modifier  

• Response options on the left indicate definitely or probably reduced, response options on the right probably or definitely increased credibility 

• Completely unclear goes under probably reduced credibility 

• It is helpful to provide a supporting comment or quotation under each question 

• Whether an effect modification is patient-important is not part of the credibility assessment 

• The manual provides more detailed instructions and examples  
 

Preliminary considerations  

Study reference(s): REMAP-CAP; COVACTA; RECOVERY 

If available, protocol reference(s): 

State a single outcome and, if applicable, time-point of interest (e.g., mortality at 1 year follow-up): Mortality (day 21-28) 

State a single effect measure of interest (e.g., relative or absolute risk difference): Relative Risk 

State a single potential effect modifier of interest (e.g., age or comorbidity): Disease severity (critical vs non-critical) 

Was the potential effect modifier measured before or at randomization?   [X] yes, continue      [  ] no, stop here and refer to manual for further 
instructions 

 

Credibility assessment 

1: Is the analysis of effect modification based on comparison within rather than between trials? 

[  ] Completely between [X] Mostly between or unclear [  ] Mostly within  [  ] Completely within 

Subgroup analysis or meta-
regression comparing overall 
effects of each individual trial. This 
is typical for aggregate data meta-
analysis. 

Subgroup analysis or meta-
regression with most information 
coming from overall effects, but 
some trials providing within-trial 
subgroup information  

Most trials providing within-trial 
subgroup information; or individual 
participant data analysis that 
combines within and between trial 
information  

All trials providing within-trial 
subgroup information or individual 
participant data; and the analysis 
separates within from between trial 
information, e.g., meta-analysis of 
interactions 

Comment: COVACTA and RECOVERY both provide within-trial comparisons. REMAP-CAP provides critical illness data only; and the remaining four 
studies provide moderate-severe illness data only (two within trial comparisons and five between trial comparisons). NB: one study that provides 
mortality data includes patients with moderate to critical illness at baseline, but did not separate results based on disease severity (Veiga 2021). 

2: For within-trial comparisons, is the effect modification similar from trial to trial? [X] Not applicable: no or one within-RCT comparison 

[  ] Definitely not similar [  ] Probably not similar or unclear [X] Mostly similar [  ] Definitely similar 

Effect modification reported for two 
or more trials and clearly different 
directions  
  

Effect modification not reported for 
individual trials or too imprecise to 
tell 

Effect modification reported for two 
or more trials, mostly similar in 
direction, but considerable 
differences in magnitude 

Effect modification reported for two 
or more trials, similar in direction, 
only some differences in magnitude 

Comment: The RECOVERY trial separated patients based on level of oxygen support required (oxygen only, non-invasive ventilation and 
mechanical ventilation). The Taskforce considers the former two categories to be of moderate to severe illness, whereas the latter (mechanical 
ventilation) was classified as critical illness.  
COVACTA provides 28-day mortality data sub-grouped by severity of illness at baseline (based on the WHO 7-point ordinal scale). Patients with a 
score of 6 on the scale at baseline (Patients admitted to intensive care, requiring ECMO or mechanical ventilation and additional organ support) 
were considered to have critical illness. 
Both definitions differ slightly in that they do not employ identical scales/descriptions, they are mostly similar. 

3: For between-trial comparisons, is the number of trials large? [  ] Not applicable: no between RCT comparison 

[  ] Very small [x] Rather small or unclear [  ] Rather large [  ] Large 

1 or 2 or in smallest subgroup; 5 or 
less in continuous meta-regression 

3-4 in smallest subgroup; 6-10 in 
continuous meta-regression 

5-9 in smallest subgroup; 11 to 15 
in continuous meta-regression 

10 or more in smallest subgroup; 
more than 15 in continuous meta-
regression  

Comment: Five of the seven trials provide between-trial comparisons only; one of which provides data exclusively for the smallest subgroup 
(patients with critical illness; REMAP-CAP). In addition, both within trial comparisons (COVACTA and RECOVERY) provide independent 
observations for each of the two subgroups under consideration. As a result, there are three studies that provide between-study data for the 
critical subgroup. 
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4: Was the direction of effect modification correctly hypothesized a priori?  

[  ] Definitely no [  ] Probably no or unclear [  ] Probably yes [X] Definitely yes 

Clearly post-hoc or results 
inconsistent with hypothesized 
direction or biologically very 
implausible 

Vague hypothesis or hypothesized 
direction unclear  

No prior protocol available but 
unequivocal statement of a priori 
hypothesis with correct direction of 
effect modification  

Prior protocol available and 
includes correct specification of 
direction of effect modification, 
e.g., based on a biologic rationale 

Comment: A biological rationale was published in REMAP-CAP Domain-Specific Appendix for C-19 Immune Modulation Therapy (7 April 2020), in 
which the study group stated that “In SARS, high levels of IL-6 are released from monocytes and macrophages” and that “excessive secretion of IL-
6 and IL-8 exacerbate pulmonary pathogenesis by modulating intrinsic functions of monocyte-derived macrophages and dendritic cells….. In 
patients with COVID-19, increased secretion of IL-6 was observed in monocytes and CD4+ cells of patients who developed a severe clinical course, 
in comparison with patients who had uncomplicated infection or healthy controls. These preclinical findings together suggest that IL-6 may be a 
key mediator in severe COVID-19 and is a suitable target for immunomodulatory therapy” 
 

5: Does a test for interaction suggest that chance is an unlikely explanation of the apparent effect modification? (consider irrespective of 
number of effect modifiers) 

[X] Chance a very likely explanation  [  ] Chance a likely explanation or 
unclear 

[  ] Chance may not explain  [  ] Chance an unlikely explanation  

Interaction or meta-regression p-
value >0.05 
 

Interaction or meta-regression p-
value ≤0.05 and >0.01, or no test of 
interaction reported and not 
computable 

Interaction or meta-regression p-
value ≤0.01 and >0.005 

Interaction or meta-regression p-
value ≤0.005 

Comment: Test for subgroup differences between moderate/severe and critical populations generate a P value of 0.78 and an I2 of 0% (high 
homogeneity). 
NB: previous tests following publication of REMAP-CAP and before publication of RECOVERY generated a P value of 0.76 and an I2 value of 0%. 
 

 

 
6: Did the authors test only a small number of effect modifiers or consider the number in their statistical analysis?  

[  ] Definitely no [  ] Probably no or unclear [  ] Probably yes [X] Definitely yes  

Explicitly exploratory analysis or 
large number of effect modifiers 
tested (e.g., greater than 10) and 
multiplicity not considered in 
analysis  

No mention of number or 4-10 
effect modifiers tested and number 
not considered in analysis 

No protocol available but 
unequivocal statement of 3 or 
fewer effect modifiers tested 

Protocol available and 3 or fewer 
effect modifiers tested or number 
considered in analysis 
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Comment: Subgroup analyses were not conducted within included studies; rather, included studies specified a potential effect modifier as part of 
their inclusion criteria (REMAP-CAP – critical, remaining studies – moderate/severe), with the exception of RECOVERY and COVACTA, which 
included patients with moderate to critical illness. 

7: Did the authors use a random effects model? 

[  ] Definitely no [  ] Probably no or unclear [  ] Probably yes [X] Definitely yes 

Fixed (or common) effect or fixed 
effects model explicitly stated  

Probably fixed effect(s) model Probably random (or mixed) effects Random (or mixed) effects explicitly 
stated 

Comment: Random effects model used, decreasing the weight attributed to the larger two studies that present data specific to patients with 
critical illness (moderate heterogeneity - I2 = 50%) 

8: If the effect modifier is a continuous variable, were arbitrary cut points avoided?  [X] not applicable: not continuous  

[  ] Definitely no [  ] Probably no or unclear [  ] Probably yes [  ] Definitely yes 

Analysis based on exploratory cut 
point(s), e.g., picking cut point 
associated with highest interaction 
p-value 

Analysis based on cut point(s) of 
unclear origin  

Analysis based on pre-specified cut 
point(s), e.g., suggested by prior 
RCT 

Analysis based on the full 
continuum, e.g., assuming a linear 
or logarithmic relationship  

Comment: Need for organ/respiratory support measured on an ordinal scale and the categories included within this scale are not arbitrary. 

9 Optional: Are there any additional considerations that may increase or decrease credibility? (manual section 3.9)  [X] not applicable 

 [  ] Yes, probably decrease  [  ] Yes, probably increase  
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Comment: We did not identify any additional considerations. 

10: How would you rate the overall credibility of the proposed effect modification?  
The overall rating should be driven by the items that decrease credibility. The following provides a sensible strategy:  

• All responses definitely or probably decrease credibility or unclear → very low 

• Two or more responses definitely decrease credibility → maximum usually low even if all other responses satisfy credibility criteria 

• One response definitely decreases credibility → maximum usually moderate even if all other responses satisfy credibility criteria 

• Two responses probably decrease credibility → maximum usually moderate even if all other responses satisfy credibility criteria 

• No response options definitely or probably decrease credibility → high very likely 
 
Place a mark on the continuous line (or type “x” in editable version) 

 

   
 

                                                                                                                                                                                                                                                                                               

 

  

   
   

 Very low credibility Low credibility Moderate credibility High credibility  

      

 Very likely no effect modification 
Use overall effect for each 

subgroup 
 

Likely no effect modification 
Use overall effect for each 

subgroup but note remaining 
uncertainty 

Likely effect modification 
Use separate effects for each 
subgroup but note remaining 

uncertainty 

Very likely effect modification 
Use separate effects for each 

subgroup 

 

Comment: Only two of the seven studies that provided data for the subgroup analysis provide within-study comparisons (RECOVERY and 
COVACTA); Test for subgroup differences between moderate/severe and critical populations generate a P value of 0.78 and an I squared value of 
0%, which suggests that data is highly homogenous and that chance may be a likely explanation for between-group differences. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


