
• Hypertension is a growing public health concern affecting over 1 billion people globally.

• Calcium channel blockers (CCBs) are commonly prescribed antihypertensive drug that acts by
selective inhibition of calcium influx to achieve vasodilation action. However, concerns exist about
potential off-target effects on cancer.

• Mendelian randomization (MR) uses genetic variants randomly assigned before birth as
genetic instruments1,2. As such, MR is less prone to residual confounding by lifestyle and socio-
economic position than conventional observational studies1.

• Previous MR studies have been successfully used to assess effects of antihypertensive drugs in terms
of both clinical benefits and side effects such as in Alzheimer’s disease, psychiatric disorders, stroke
and kidney functions3,4,5.

• We obtained genetic proxies for CCBs from published studies, which identified SNPs for
pharmacologically active protein targets corresponding to the expression of the relevant drug target
genes3,4,5.

• The genetic variants for CCBs were obtained from meta-analysis of the UK Biobank and the
International Consortium of Blood Pressure GWAS5 and were uncorrelated3 (r2<0.01) with F>10.

Statistical analysis:
• Random-effects inverse variance weighting (IVW) for the main analysis 
• the weighted median, MR-Egger and Mendelian Randomization Pleiotropy Residual Sum and 

Outlier (MR-PRESSO) as sensitivity analyses
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To examine the associations of genetic proxies of CCBs with the risk of 17 site-specific cancers.
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Our study using genetic variants as proxies of CCBs showed no off-target effects on cancer risk,
adding support to the evidence that CCBs are not related to higher risk of cancer in long-term use.
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Discussion

Genetic Proxies for Calcium Channel Blockers and Cancer: a Mendelian Randomization Study

• We did not find any off-target effect of genetic proxies for CCBs on any of these cancers. The
estimates were consistent across consortia and meta-analysis.

• The results are consistent with the most recent meta-analysis of RCTs6 but contradict with earlier
meta-analyses of observational studies.

Limitations:
• Although we utilized large consortia data to provide sufficient power, certain cancers, such as kidney

cancer have limited power
• Given CCBs may affect longevity, the estimates for any cancer outcome open to competing risk could

be biased.
• Developmental compensatory processes, canalization, can occur by which the expected effect of

genetic change might be reduced and bias the MR estimates toward the null.
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Outcomes
Pan-Cancer study:
• 17 site-specific cancers (non-Hodgkin lymphoma, melanoma, leukemia, thyroid, rectal, 

pancreatic, oral cavity/pharyngeal, kidney, esophagus/stomach, colon, bladder, endometrial, 
cervical and breast, prostate, lung and ovarian cancer)

• meta-analysis of the UK Biobank (413,870 participants were of European ancestry aged 40-
69 years, mean age 56.5 years, 45.6% men; 48,961 cancer cases) & GERA study GWAS
(66,526 European ancestry individuals aged from 18 to over 100, mean age 63 years, 42% 
male; 16,001 cancer cases)

133,384 cases, 113,789 controls

79,148 cases, 61,106 controls

11,348 cases, 15,861 controls

25,509 cases, 40,941 controls
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