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Letter to the Editor
Concerns about bias in studies on clozapine and

mortality
In view of the high all-cause mortality among patients with schizo-
phrenia and thewide range of positive and negative effects of clozapine,
it is important to know whether the drug is associated with a differen-
tial mortality pattern in comparison to other antipsychotic drugs.
Tiihonen et al. (2009) reported a significantly lowered all-causemortal-
ity and a lowered mortality from suicide in users of clozapine. In this
journal, however, de Hert et al. (2010) pointed out that several types
of bias may have influenced the results. For example, the exclusion of
deaths after a hospitalization of more than 2 days, so that two-thirds
of deaths were not considered. Another example is survivorship bias
in the analysis of death by suicide. Suicide is more common in the first
years after onset of psychosis,whereas clozapine is oftenfirst prescribed
years later.

The purpose of this letter is to discuss biases andmethodological er-
rors in other studies that reported a significantly decreasedmortality as-
sociated with clozapine. The need to do so arose with the recent
publication of a meta-analysis (Vermeulen et al., 2018), which con-
cluded that long-term all-cause mortality was substantially lower with
continuous clozapine treatment than with treatment with other anti-
psychotics (mortality rate ratio = 0.56; 95% CI 0.36–0.85). The authors
used crude, unadjustedmortality rates in themeta-analysis and ignored
the fact that in many of the reviewed studies there is a considerable age
difference between clozapine-users and non-users (see Supplementary
Table 1). The comparison of a relatively young group of clozapine-users
to anolder group of non-users of this drug,without adjusting for age, re-
sulted in an overly optimistic evaluation of clozapine and an unjustified
conclusion. For illustration, Supplementary Table 2 shows the large dif-
ferences between the crude and the adjustedmortality rate ratios of the
included studies.

Besides the study of Tiihonen et al. (2009), two other studies re-
ported a significantly lower mortality rate with clozapine than with
other antipsychotics. Hayes et al. (2015) reported a strong association
between being prescribed clozapine and a lower mortality (adjusted
hazard ratio = 0.4; 95% CI 0.2–0.7). However, the authors failed to
apply a left truncation of the time between the start of follow-up (the
time of diagnosis) and when clozapine was started. Therefore, the pa-
tient was not observable for risk of death in this period implying long
periods necessarily without any observed death event (‘immortal time
bias’).

Perhaps the best study in this area was conducted by Walker et al.
(1997). They compared episodes of clozapine use to episodes after dis-
continuation of this drug and divided the time period after discontinua-
tion into episodes of “recent use” (up to 3months after discontinuation)
and episodes of “past use” (more than three months later). All-cause
mortality was significantly lower during episodes of use than during
https://doi.org/10.1016/j.schres.2018.08.017
0920-9964/© 2018 Elsevier B.V. All rights reserved.
episodes of past use. It was highest during episodes of recent use, prob-
ably because moribund patients were taken off the drug. An impressive
findingwas the lower risk of suicide during current use than during past
use (standardized mortality ratio = 0.17; 95% CI 0.10–0.30). Neverthe-
less, the study was limited by its design (one would have preferred a
comparison of clozapine users to treatment-resistant patients who do
not receive this drug) and the lack of information on the reasons why
clozapine was discontinued and the pharmacotherapy after this
discontinuation.

New large-scale and long-term studies are needed that take impor-
tant forms of bias into account. In order to avoid the risk of survivorship
bias, we recommend the use of incidence cohorts, especially if death by
suicide is to be investigated. As to confounding by indication, new stud-
ies should take into account that clozapine might be prescribed more
often to relatively healthy patients, and that the intensive monitoring
of patients may lead to better somatic treatment. It is also worthwhile
to note that the inclusion of individuals who do not use any antipsy-
chotic affects the results. Wimberley et al. (2017) found a significantly
higher adjusted hazard ratio for all-cause mortality among clozapine
non-users (HR=1.84; 95% CI 1.13–3.01). However, after distinguishing
between users and non-users of antipsychotics, the hazard ratio for all-
causemortality was no longer significantly higher among users of other
antipsychotics (HR = 1.41; 95% CI 0.83–2.40) whereas it was signifi-
cantly higher among non-users of antipsychotics (HR = 2.46; 95% CI
1.46–4.14).

The good news, despite all these caveats and criticisms, is that to the
best of our knowledge no study has reported a significantly increased
mortality among clozapine users. Thus, it is possible that the marked
therapeutic effect of clozapine outweighs the negative effects of meta-
bolic and other side effects. Indeed many patients report that they
have finally found peace after years of agony and it is conceivable that
this decrease in stress is of crucial importance.
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