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We thank Drs. Pottegard and Morales 
for their thoughtful comments on our 
article entitled “Hydrochlorothiazide 
use and the risk of skin cancer in pa-
tients with hypertensive disorder: a 
nationwide retrospective cohort study 
from Korea” [1].

Based on previous studies that hydro-
chlorothiazide (HCTZ) increases the risk 
of skin cancer [2,3], and recent recom-
mendations by the European Medicines 
Agency [4], we conducted this study with 
the expectation that the use of HCTZ 
would be associated with an increased 
risk of skin cancer. Our study showed 
a much more decreased hazard ratio 
(HR) in HCTZ-users and this is in con-
trast to previous other studies report-
ing HCTZ increased the risk of skin 
cancer. We also suspected our results 
differed from previous studies [2,3]. Al-
though not described in the paper, we 
did an analysis that was adjusted for 
various types of variables, and did pro-
pensity score matching, but the same 
conclusion was reached that the use of 
HCTZ significantly reduced the risk of 
skin cancer. However, time variables 
to reduce immortal time bias were not 
used as matching variables. We agree 
with Pottegard et al. that the start time 
of follow-up in the design might have 

induced immortal time bias and subse-
quently affected the result of our study. 
Therefore, we are planning to perform 
reanalysis using Cox regression with 
time varying exposures. This popula-
tion-based big data analysis requires 
cooperation with the Health Insurance 
Review and Assessment Service (HIRA), 
and it takes about 6 months to access 
data, and conduct data preprocessing 
and data analysis, so it is unfortunate 
that we cannot provide the results for 
a newly adjusted immortal time bias 
analysis as a reply to your comment. 
Pottegard expressed concern about the 
bias caused by differences in cumula-
tive HCTZ exposure and duration of 
follow-up between groups with and 
without cancer events. However, we per-
formed dose-response tests by classify-
ing exposure to HCTZ into quartiles 
as well as binary groups of “low users” 
and “high users” based on a cut-off of 
50,000 mg. The mean follow-up period 
for each quartile dosing group was 5.3, 
5.1, 5.6, and 6.7 person years, respective-
ly, showing similar values for each quar-
tile. A clear cumulative dose-response 
relationship was observed by increasing 
HCTZ exposure. Even groups with a 1- 
to 2-year cumulative HCTZ duration had 
a shorter mean follow-up period and less 
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than  1 HR when compared to groups with less than 1 year 
cumulative duration. HCTZ also has a potent and dose-re-
sponse antioxidative effect as well as photosensitizing 
effect [5]. Given the above considerations, it is unclear 
whether the inverse association between HCTZ and 
skin cancer is only due to immortal time bias. Obser-
vational studies are always susceptible to certain lim-
itations and potential biases. Therefore, the results of 
observational studies alone make it difficult to clarify 
the association between skin cancer and HCTZ. Further 
population, race/ethnicity-based epidemiological stud-
ies and in vitro studies will be needed to elucidate the 
association between HCTZ and the risk of skin cancer. 

We appreciate your interest in, and comments on our 
article and we hope that our further analysis and subse-
quent report will address your concerns.
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