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A proof-of-concept study has 
demonstrated that identifying genetic 
variants that mimic the effects of a 
drug on its target, and then testing 
the association of these variants with 
disease outcomes in large patient 
cohorts can provide evidence of 
efficacy and possible adverse effects 
of novel therapies. “Generating this 
knowledge early in the process of 
drug development is critical to focus 
investment on the most appropriate 
targets,” says Nick Wareham, a senior 
investigator of the study.

Wareham and colleagues examined 
the association of 121 variants in six 
genes encoding drug targets for type 2 
diabetes or obesity (CNR2, DPP4, GLP1R, 
SLC5A1, HTR2C, and MCHR1) with 
variation in several metabolic traits, 
such as BMI and fasting glucose. In an 
initial analysis in 11,806 individuals, 

seven variants potentially associated 
with metabolic traits were identified 
through targeted exome sequencing. 
These seven variants were then 
investigated by targeted genotyping 
in 39,979 individuals.

In a combined analysis, the 
investigators identified a low-frequency 
missense variant in the gene encoding 
the glucagon-like peptide 1 receptor 
(GLP1R) that was associated with 
lower fasting glucose and lower risk of 
type 2 diabetes, similar to the effects 
of GLP1R agonists, a widely used therapy 
for type 2 diabetes and obesity. In an 
international collaboration that included 
61,846 patients with coronary heart 
disease (CHD) and 163,728 controls, 
the investigators found that this GLP1R 
variant was also associated with a 
lower risk of CHD, which supports the 
cardiovascular safety of GLP1R agonists 

and suggests that these drugs might 
even be cardioprotective.

Randomized clinical trials to assess the 
cardiovascular safety of GLP1R agonists 
are underway. “Our genetic approach,” 
says Wareham, “does not preclude the 
need for randomized controlled trials 
… but could provide useful evidence at 
an early stage … about designing and 
investing in such trials.”
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