Supporting Information S3. Rationale for study eligibility criteria

The randomized trial design is the widely accepted paradigm for causal inference. Short of
experimentation, observational studies should be designed to reflect the randomized trial for the
research question of interest. Recognizing that every research design and data source has
limitations, we selected criteria that allow us to clearly interpret study findings in light of our
research question: to what extent do various medical events mediate the causal pathway from
antipsychotic type to all-cause mortality? Here, we clarify our rationale for inclusion criteria parts

(4) through (6) as these were where most of the excluded articles fell short of inclusion.

Criterion 4. Studied “new users” of antipsychotic medications or required a washout-period of no
use prior to cohort entry

The effect we want to explain is a short-term difference in risk that emerges during the first 6-
months days after antipsychatic initiation, as observed in cohorts of antipsychotic users that had
not initiated a prior antipsychotic within a defined window of time. Numerous studies showed
that the mortality hazard declines with time. Epidemiologic methods® and empirical examples?
show that including prevalent users—typically the ones who have tolerated a treatment well and
show greater adherence—can yield biased results for understanding mortality and incident
medical events that occur soon after the start of treatment. For studies that used a washout
period to identify new users, we did not require a minimum window-length. In most cases this

window was longer than 3 months.

Criterion 5. Adjusted for potential confounders that were assessed prior to antipsychotic
initiation

Confounding in pharmacoepidemiology often arises because a risk factor for the outcome is
also a determinant of whether or not patients receive treatment. An intermediate variable,
however, is a variable that is affected by the treatment, which subsequently affects the outcome
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itself. Epidemiologic practice has long cautioned against the control for intermediate variables of
interest when the goal is to estimate a causal effect of exposure on outcome. The rationale for
this recommendation is two-fold: 1) adjustment could block part of the effect of exposure that
travels through the intermediate variable 2) adjustment could induce a selection bias[1] if
predictors of that intermediate that also predict the outcome were not adjusted for[4], even in
situations where the intermediate is not causally related to the outcome. When research
guestions do involve intermediates (e.g. mediation), special methods are required to avoid this
latter type of bias[4]. Some cohort studies and many case-control studies we reviewed
assessed exposure during the same time window as they assessed their covariates. Thus, it is
likely that 50% of the time the covariates being adjusted were actually intermediate variables or
occur after antipsychotic initiation. Not only does this increase the risk for bias due as described
earlier, it also means that the adjustment has done little to adjust for variables that precede
antipsychotic initiation and simultaneously predict mortality and the type of antipsychotic

initiated at the start of follow-up (i.e. failed to adjust for confounding).

Criterion 6. Did not require a minimum period of survival after antipsychotic initiation.

Immortal person-time bias occurs when survival is built into an exposure definition and can lead
to severe bias[5]. For example, consider a study that defines new users of antipsychotics as
those who have contributed person-time for 1 year of follow-up, where antipsychotic use can
occur at any time during that year. This is problematic for comparative designs investigating
mortality as an outcome, because FGA and SGA users may differ in terms of when they actually
initiate treatment or meet eligibility criteria for study inclusion. FGA and SGA users defined in
this way may have differential mortality risk because of how they were selected into the study,
even in the absence of confounding by pre-existing risk factors. Selection-bias can also occur
when cohort entry requires survival for some fixed-time period past antipsychotic initiation. Such
studies represent “survivor” cohorts where susceptible individuals in one exposure group could
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be depleted during the fixed-time period prior to the start of follow-up. The effect observed after
the start of follow up in such a study would not correspond to the effect in initiators of treatment.
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