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Letter (word count: 493 Figures: 1) 

Dear Editor 

We appreciate the comments on our paper entitled: “Hydrochlorothiazide use and risk of 

nonmelanoma skin cancer: a nationwide case-control study from Denmark” made by Ard van Veelen et 

al.  

In our study1 we found a strong, dose-dependent, and specific  association between the use of 

hydrochlorothiazide and risk of squamous cell carcinoma. Additionally, we found evidence for a weak 

association to basal cell carcinoma and in other studies we have seen associations with squamous cell 
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carcinoma of the lip2, and more rare types of skin cancer, i.e. Merkel cell carcinoma and malignant 

adnexal skin tumours.3 As such, we have shown that use of hydrochlorothiazide is associated to all UV-

dependent skin cancers. 

Ard van Veelen et al. highlight the recently published meta-analyses by Gandini et al4 and the apparent 

discrepancy between their conclusion and our findings. This meta-analysis has several important 

limitations. First, the meta-analysis, as the individual studies it is based on, only consider thiazide and 

thiazide-like agents as a combined exposure. This is of concern, as we have shown that the association 

is specific to hydrochlorothiazide (Figure 1).1–3 Secondly, they do not include studies with extensive and 

detailed dose-response analyses of hydrochlorothiazide. Finally no analyses of cumulative 

hydrochlorothiazide use were performed, as we did in our study.1 As such, we do not believe that 

results from the meta-analyses by Gandini et al4 conflict with our conclusions regarding use of 

hydrochlorothiazide and risk of skin cancer.  

Ard van Veelen et al. further express concern over the lack of the control for smoking as a potential 

confounder in our study. However, we do not agree that the lack of adjustment for smoking would be 

expected to have any influence on our estimates. First, smoking is a fairly weak risk factor for 

squamous cell carcinoma. In one meta-analysis, the association between squamous cell carcinoma and 

smoking was estimated at an odds ratio of 1.52 (95%CI, 1.15-2.01).5 As a rule of thumb, an unmeasured 

confounder can never explain an apparent association that is stronger than its own impact on the 

outcome. Even under the (highly unlikely) assumption that all users of hydrochlorothiazide are heavy 

smokers while there are no smokers in the background population, smoking would still only explain a 

minor part of the observed association. Further, if any confounder, including smoking, constituted a 

major problem in our comparison between hydrochlorothiazide users and non-users, we would 

generally expect the same issue to affect our analyses for use of drugs with similar indications as 

hydrochlorothiazide. As these analyses returned reassuring null-findings (Figure 1), we consider it 

unlikely that our findings are either wholly or in part explained by unmeasured confounders related to 

hypertension.  

Finally, beyond all the mentioned arguments above, we consider our findings robust, especially because 

all of the found associations between hydrochlorothiazide use and skin cancer risk have a reasonable 

biological explanation. The biological mechanism of hydrochlorothiazide use leading to increased risk 

of skin cancer, can primarily be explained by hydrochlorothiazide’s photosensitizing properties.  
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Figure 1 

Association between other drugs and risk of squamous cell carcinoma.   

 

*Error bars indicate 95% confidence intervals.  

  

0.98

1.18

0.98

1

0.88

0.84

1.15

0.1 1 10

Adjusted odds ratio*

Bendroflumethiazide

Furosemide

Calcium-channel
blockers

ACE inhibitors

Angiotensin II receptor
antagonist

Indapamide

Nifedipine



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

References 

1.  Pedersen SA, Gaist D, Schmidt SAJ, Hölmich LR, Friis S, Pottegård A. Hydrochlorothiazide use 

and risk of nonmelanoma skin cancer: A nationwide case-control study from Denmark. Journal of the 

American Academy of Dermatology. 2018;78(4):673-681.e9. doi:10.1016/j.jaad.2017.11.042 

2.  Pottegård A, Hallas J, Olesen M, et al. Hydrochlorothiazide use is strongly associated with risk of 

lip cancer. Journal of Internal Medicine. June 2017. doi:10.1111/joim.12629 

3.  Pedersen SA, Schmidt SAJ, Hölmich LR, Friis S, Pottegård A, Gaist D. Hydrochlorothiazide use 

and risk of Merkel cell carcinoma and malignant adnexal skin tumors: A nationwide case-control 

study. Journal of the American Academy of Dermatology. 2018;0(0). doi:10.1016/j.jaad.2018.06.014 

4.  Gandini S, Palli D, Spadola G, et al. Anti-hypertensive drugs and skin cancer risk: a review of the 

literature and meta-analysis. Critical Reviews in Oncology/Hematology. 2018;122:1-9. 

doi:10.1016/j.critrevonc.2017.12.003 

5.  Leonardi-Bee J, Ellison T, Bath-Hextall F. Smoking and the Risk of Nonmelanoma Skin Cancer: 

Systematic Review and Meta-analysis. Archives of Dermatology. 2012;148(8). 

doi:10.1001/archdermatol.2012.1374 

 

 

 

 

 

 

 


