Supplemental Appendix

Absolute vs. Relative Effects – Implications for Subgroup Analyses


Systematic review 
To evaluate reporting of subgroup results in the NEJM, a systematic review was performed of 100 recent randomized clinical trials. The review included all trials reporting subgroup analysis. Trials using non-frequentist statistics (e.g. Bayesian statistics), trials assessing vaccine efficacy, non-inferiority trials, and cluster-randomized trials were excluded. 
	  The following search strategy was used on PubMed on March 17th, 2020: 

NEJM[jour] AND (randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized[tiab] OR placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR trial[tiab] OR groups[tiab] NOT (animals [mh] NOT humans [mh]))

One reviewer assessed the identified manuscripts for eligibility. The 100 newest trials were included.[1-100] These were published between December 2018 and February 2020. The majority of trials were within oncology (29%) or cardiology (22%). Most trials (73%) tested pharmacological interventions.  

Subgroup analyses 
Choice of data set and data sharing 
To illustrate the potential discrepancy between subgroup analyses on the absolute and relative scale, analyses were done on two recent large clinical trials published in the NEJM, namely SPRINT and PARAMEDIC2. SPRINT compared intensive blood pressure lowering (< 120 mmHg systolic) to standard of care (< 140 mmHg systolic) in patients with an increased cardiovascular risk.[101] PARAMEDIC2 compared epinephrine to placebo for patients with out-of-hospital cardiac arrest.[102]
	These trials were chosen for a number of reasons: 1) The trials were large (including 9361 and 8014 patients, respectively) allowing for meaningful subgroup analyses, 2) both trials showed a statistically significant difference in outcomes, and 3) data were available for sharing. 
	  Deidentified SPRINT data were obtained through BioLINCC at the National Heart, Lung, and Blood Institute. Deidentified PARAMEDIC2 data were obtained through Gavin Perkins, M.D. and the Warwick Clinical Trials Unit at University of Warwick. 
	Access to deidentified data of this type does not require ethical approval in Denmark.  

SPRINT
For the current analysis, patients were included based on the inclusion/exclusion criteria used in the original primary analysis.[101] For simplicity, patients with missing baseline data or no 3-year outcome data were excluded. This allowed for the 3-year outcome to be treated as a binary outcome. The outcome of interest was a composite of myocardial infarction, acute coronary syndrome not resulting in myocardial infarction, stroke, acute decompensated heart failure, or death from cardiovascular causes at 3 years. Baseline variables included age, sex, race/ethnic group, baseline systolic and diastolic blood pressure, estimated glomerular filtration rate, fasting total cholesterol, HDL cholesterol, total triglycerides, and plasma glucose, statin use, aspirin use, number of antihypertensive agents, smoking, body mass index, and the Framingham 10-year risk score. 

PARAMEDIC2 
[bookmark: _Hlk44659061]For the current analysis, patients were included based on the inclusion/exclusion criteria used in the original primary analysis.[103] For simplicity, patients with missing baseline data or missing data on survival to hospital admission were excluded. The outcome of interest was survival to hospital admission. This outcome was chosen over the primary outcome used in the original trial (i.e. survival to hospital discharge) because of the large effect size allowing for more meaningful subgroup analyses. Baseline variables included age, sex, location of the cardiac arrest, presumed cardiac arrest etiology, initial rhythm, witnessed status, receipt of bystander cardiopulmonary resuscitation, and time from emergency call to ambulance arrival at the scene. 

Defining baseline risk 
For both cohorts, a prediction model was created to estimate the probability that a patient would have the outcome of interest. These estimates were obtained from a logistic regression model with the relevant outcome as the dependent variable and the above-mentioned baseline variables as the independent variables. All continuous variables were categorized into deciles. Based on the estimated probabilities, each cohort was then divided into tertiles based on baseline risk of the outcome; low, intermediate, or high. 

Estimation of risk ratios and risks differences 
[bookmark: _Hlk56177090]Risk ratios and risk differences for the outcomes were estimated comparing the intervention to the control. Estimates were obtained both for the entire cohort and within the created subgroups based on baseline risk. Risk ratios were obtained from log-binomial models (log link function, binomial distribution) and risk difference from linear models (identity link function, binomial distribution), both within the framework of Generalized Linear Models.[104] Effect measure modification was assessed on both scales based on the P value from the interaction between the intervention and subgroup. 

Model performance 
Performance, in terms of discrimination and calibration, of the baseline risk models is illustrated in Figure S1. Both models had moderate discrimination ability and excellent calibration. 
 
Figure and Table


[bookmark: _Hlk56177182]Figure S1. Performance of the baseline risk models 
Results from the SPRINT and PARAMEDIC2 baseline risk models are illustrated with predicted vs. actual outcome plots for each subgroup (left) and received operating characteristics (ROC) curves on the right. 
AUC indicates area under the curve. 















	Table S1. Risk differences (RD) and risk ratios (RR)

	
	Intervention
	Comparison
	RD - %
[bookmark: OLE_LINK1](95%CI)
	RR
(95%CI)

	SPRINT

	Overall 
	211/3121
(6.8%)
	281/3120
(9.0%)
	-2.3
(-3.6, -0.1)
	0.75
(0.63, 0.89)

	Low risk
	20/1032
(1.9%)
	25/1014
(2.5%)
	-0.5
(-1.8, 0.7)
	0.79
(0.44, 1.41)

	Intermediate risk 
	44/1037 
(4.2%)
	71/1010
(7.0%)
	-2.8
(-4.8, -0.8)
	0.60
(0.42, 0.87)

	High risk
	143/1007
(14.2%)
	180/1040
(17.3%)
	-3.1
(- 6.3, 0.0)
	0.82
(0.67, 1.00)

	PARAMEDIC2

	Overall
	874/3730
(23.4%)
	294/3748
(7.8%)
	15.6
(14.0, 17.2)
	2.99
(2.64, 3.38)

	Low risk
	157/1219
(12.9%)
	21/1270
(1.7%)
	11.2
(9.2, 13.2)
	7.79
(4.97, 12.2)

	Intermediate risk
	284/1225
(23.2%)
	65/1271
(5.1%)
	18.1
(15.4, 20.7)
	4.53
(3.50, 5.87)

	High risk
	433/1286
(33.7)
	208/1207
(17.2%)
	16.4
(13.1, 19.8)
	1.95
(1.69, 2.26)
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