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To the Editor: In his letter, Dr Perez [1] questioned the
rationale for our choice to present the results in patients
aged 40 to 79 years in our study [2], while analyses that
extended to all patients aged >40 years were possible and
had been initially envisaged. Our decision was based on
limitations of the available data as revealed by external data
validation. In France, a national cancer registry covering the
whole country is not available. In our study, cases of bladder
cancer were therefore identified through a database linking
hospital data and reimbursement data. We defined cases of
bladder cancer based on a diagnosis code for bladder cancer
(ICD-10 code C67; www.who.int/classifications/icd/en/) in
the hospital database and a specific surgical procedure (total
cystectomy by laparotomy, or partial cystectomy by laparot-
omy or laparoscopy) and/or intravesical instillation of a
pharmacological product by urethral catheter and/or chemo-
therapy and/or radiation therapy performed during the same
hospital stay. The incidence rates of bladder cancer resulting
from this algorithm in patients aged 40 to 79 years were very
similar to those reported by the French cancer registries
(réseau des registres francais de cancer [Francim] [3]),
which cover various geographical sectors (Fig. 1). However,
after the age of 80 years, the incidence curves diverge
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considerably, probably because not all bladder cancers are
treated intensively at this age. The misclassification of blad-
der cancer cases in this age group is such that it did not
appear feasible to draw any valid conclusions, which is why
we decided to limit our analysis to results obtained in
patients aged 40 to 79 years.

Perez also regretted the absence of certain covariates
(history of diabetes, smoking, etc.) in our database. However,
partial data were available and provided strong arguments in
favour of the validity of our results despite the absence of
these covariables in the main model. In particular, the dura-
tion of diabetes was estimated by the date at which patients
were declared as being diabetic to the French national health
insurance system, in order to obtain better financial cover-
age for their care. This result is presented in our article [2] as
is the result in relation to smoking that suggests a possible
underestimation of the risk of bladder cancer related to
exposure to pioglitazone.

It is nevertheless true that all studies contain certain
limitations, which is why it is essential to interpret the study
results by taking into account possible biases, but also in the
light of the results of other studies conducted by other teams
on the same subject. In this particular case, since the publi-
cation of our article in Diabetologia, other studies have been
published. Azoulay et al [4] showed that more than 2 years
of daily exposure to pioglitazone doubled the risk of bladder
cancer (adjusted HR 1.83 [95% CI 1.10, 3.05]). A meta-
analysis by Colmers et al [5] also reported the existence of a
significant association (adjusted HR 1.15 [95% CI 1.05,
1.24]). These various elements appear to confirm the valid-
ity of the results presented in our study, indicating a signif-
icant increase in the risk of bladder cancer in patients
exposed to pioglitazone (adjusted HR 1.22 [95% CI 1.05,
1.43]), with a marked dose—effect relationship, a relation-
ship also demonstrated by Mamtani et al [6].
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Fig. 1 Incidence rates of bladder cancer by sex for men (a) and
women (b) and age: black squares, French cancer registry data [3];
grey squares, pioglitazone study criteria [2]. Reproduced from our
original report to the French medicines agency (ANSM) [7]
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