Response by Abrahami et al to
letter regarding article ‘Proton
pump inhibitors and risk of
colorectal cancer’

We thank Chen Dong et al' for their
interest in our study on the use of proton
pump inhibitors (PPIs) and colorectal
cancer incidence.” We have responded to
their comments as follows.

While there may be some differences
between PPI and histamine-2 receptor
antagonist (H2RA) users, these two drug
classes are used across similar indica-
tions in the real-world setting.® Thus, the
use of H2RAs as an active comparator
provides a clinically meaningful compar-
ison for physicians deciding whether
to treat patients with gastric disorders
with a PPI or H2RA. This is certainly
a better approach than comparing PPI
users to non-users. Furthermore, we
included all approved and off-label indi-
cations for acid suppressant drug use in
our propensity score models to minimise
residual confounding by disease severity.
After applying propensity score weights,
our population was well balanced on
all measured confounders, suggesting a
strong similarity between our two study
populationstable 1. Overall, the use of
H2Ras as an active comparator was a
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major strength of our paper, which was
not considered in many previous studies.

The authors suggest using patients
who discontinued PPIs as an alterna-
tive comparator group. However, such a
comparison group would be problematic
if treatment discontinuation is related to
the outcome of interest. Furthermore, this
approach would necessarily compare PPI
users with varying treatment lengths and
thus include prevalent users, introducing
well-known biases in pharmacoepide-
miology.* The use of a new-user, active
comparator design mitigates these biases
by capturing patients newly diagnosed
with gastric disorders (and having similar
stages of disease severity) while elimi-
nating biases related to the inclusion of
‘survivors’.

The authors suggest conducting a dose—
response analysis to compare patients
using different doses of the same PPI
drug. Given that comparing drugs with
different potencies is not recommended,
we conducted a secondary analysis using
the WHO defined daily dose defini-
tion,” where all PPI prescriptions were
converted to omeprazole equivalents. We
observed a dose-response relationship,
with higher dose equivalents associated
with an increased risk of colorectal cancer.

We want to take this opportunity to
clarify our secondary exposure definition.
All secondary exposures were calculated
using time-varying exposure definitions,
which were updated at each person-day
of follow-up. These analyses showed
stronger associations between PPI use and
colorectal cancer incidence with longer
durations of use. Indeed, the time-since
initiation analysis was consistent with the
other exposure definitions, in that only
the highest category of use (greater than
4years) was associated with an increased
risk of colorectal cancer (HR 1.19, 95% CI
1.03 to 1.34).

Finally, regarding the missing variables
highlighted by the authors, unfortunately,
the clinical practice research datalink does
not consistently record such information.
However, it is unclear that these vari-
ables meet the traditional definition for
confounding, as they are unlikely associ-
ated with PPI prescribing. Nonetheless, the
high dimensional propensity score analysis,
which empirically selected an additional
200 covariates, may capture variables that
are proxies for some of the variables high-
lighted by the authors. Reassuringly, results
from this sensitivity analysis were highly
consistent with our main findings.
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