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Background

Subgroup analyses in randomized controlled trials (RCTs) are commonly used to determine
whether treatment effects vary across certain patient characteristics, e.g. whether the relative
effect is larger among men than women." Results from these analyses have been used to tailor
patient care (“stratified medicine”). Male and female subgroups are frequently compared
regarding their response to a medication, reflecting our knowledge of the differences in
physiology, pharmacokinetics, and pharmacodynamics that exist between the sexes.?® There is
some evidence that women may respond differently from men to many medications and may
have more adverse drug events.?® For these reasons, identification and validation of sex-based
subgroup differences are necessary to ensure that males and females receive optimal medical
treatment.

While little is currently known about sex-based subgroup differences specifically, much
evidence suggests that published claims for subgroup differences in general are frequently
invalid. Trials often perform multiple subgroup analyses without correcting for multiple testing,
thereby increasing the probability of false positive claims of subgroup differences.”"
Furthermore, subgroup analyses are often not pre-specified, which can further promote the
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reporting of spurious findings. Even when RCTs pre-specify a subgroup analysis plan, they

deviate from this protocol over 90% of the time." Only about half of RCTs with subgroup
analyses use the appropriate statistical test for making inferences about subgroup differences

(test for interaction).9 1315



Meta-analyses (MAs) published in The Cochrane Database of Systematic Reviews
(CDSR) can be used to understand the extent to which gender-related subgroup differences
occur in RCTs and whether they are validated or not by other trials on the same question. Using
an MA framework, both the effect size and the precision of an RCT’s subgroup findings can be

evaluated for consistency across multiple RCTs.

Aims
Aim 1: To determine how often nominally statistically significant (p<0.05) sex-based subgroup

differences (sex-treatment interactions) are seen in the MAs published in The CDSR.

Aim 2: To determine how often a nominally statistically significant (p<0.05) sex-based subgroup
difference (sex-treatment interaction) is seen in the first published (oldest) RCT included in an

MA, in any RCT included in a MA, and in the summary effects combining all RCTs in a MA.

Aim 3: To determine how often a nominally statistically significant (p<0.05) sex-based subgroup
difference (sex-treatment interaction) seen in the first RCT or in any single RCT is corroborated

and/or validated by the summary of data from all other RCTs in the same MA.

Data sources and Methods

We will use data from the CDSR. Specifically, an automated code will screen the “Data
collection and Analysis” section of all reviews. The search terms will be (“gender” OR “sex” OR
“‘men” OR “women” OR “female”) AND “subgroup.” These search terms were based on two initial
evaluations of reviews with forest-plots that included subgroup analyses for sex/gender. All
results will be screen at the title and abstract level to exclude studies that are only about one
specific sex. We will then search for forest-plots that include subgroup analyses that pertain to
these search terms, as well as forest plots that have any of these terms in their title, because it is
possible that some reviews may present gender subgroup analyses as separate forest plots
rather than sub-analyses within the same forest plot. When necessary, forest plots on men will
need to be matched with the respective forest plots on women. This screening will be performed
by three independent reviewers (JDW, JFT, and PGS) and the IDs of the eligible forest plots (CD
number and forest plot number) will be recorded. Potential discrepancies will be arbitrated by a
third reviewer (JPAI).

The following characteristics will be extracted manually by one data extractor (JDW) on
all eligible forest plots that have passed both stages of screening and will be reviewed by two
additional independent reviewers (JFT, PGS): condition/disease, compared treatment

interventions, outcome, number of RCTs on men, number of RCTs on women, number of RCTs



with data on both men and women, total sample size (on men, women, and both). When
multiple outcomes on the same comparison and disease are eligible and provide data to evaluate
sex-based differences, data on all of those outcomes will be recorded separately.

For each topic, all studies that have separate data on both men and women will be
considered for further quantitative analyses. RevMan (version 5.4) will be used to evaluate the
sex-treatment interaction will for all comparison-outcomes from the eligible studies. The sex-
treatment interaction will first be evaluated replicating the analyses that the authors originally
performed. For consistency, studies with metrics based on binary data will then be standardized
to risk ratios and studies with continuous outcomes will be transformed into mean differences.
Hazard ratios and rate ratios will not be transformed. Each sex-treatment interaction will then be
re-evaluated with the inverse-variance random effects method. After recording the total number of
overlapping trials for the sex subgroups, the sex treatment interaction will be calculated using
only comparison-outcomes with overlapping trials in the sex subgroup levels. As a further
sensitivity analysis, the sex-treatment interaction will be re-evaluated with a fixed-effects analysis.
All comparison-outcomes with a statistically significant P-value from the test for subgroup
differences (P < 0.05) will be retested with a more appropriate random-effects model. In
particular, we will the metafor package in R to perform a Hartung-Knapp-Sidik-dJonkman (HKSJ)
method for random effects meta-analysis, which has been show to outperform the standard
DerSimonian-Laird method, for all entries with statistically significant p-value for subgroup

difference.
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