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Clinical Context

All clinicians are aware that diabetes is associated with higher risks for cardiovascular events and cardiovascular death.
However, does diabetes influence other causes of death? Rao Kondapally Seshasai and colleagues evaluated case records
from more than 123,000 deaths to evaluate this issue. Their findings were published in the March 3, 2011, issue of the New
England Journal of Medicine.[1]

Overall, diabetes was associated with an 80% increase in the risk for mortality. The most substantial increase in the risk for
cause-specific mortality associated with diabetes was death to vascular disease, but diabetes was also associated with a
hazard ratio of 1.25 (95% confidence interval, 1.19-1.31) for cancer mortality. Diabetes also was significantly linked with
other causes of death not usually associated with this illness: mental disorders, trauma, and suicide. The authors conclude
that approximately 40% of excess deaths attributed to diabetes among middle-aged adults have nonvascular causes.
However, there was also evidence that the risk for death was mitigated substantially if glucose levels were well controlled.

Nonetheless, the primary risk for mortality among patients with diabetes is still coronary heart disease (CHD). The current
study by Saleheen and colleagues evaluates potential common genetic pathways that promote diabetes and CHD.

Study Synopsis and Perspective

New research has provided fresh insight into genetic contributions to type 2 diabetes and CHD and how the 2 diseases are
linked. Results were published online on September 4 and in the October issue of Nature Genetics.[2]

"This study has increased our knowledge about what causes type 2 diabetes and heart attacks. We have been able to
identify genomic regions that connect both these outcomes," co-senior author Danish Saleheen, PhD, commented via email.
Dr Saleheen is an assistant professor at the Perelman School of Medicine at the University of Pennsylvania, Philadelphia.

The scientists identified 16 previously unidentified genetic variants that appear to increase the risk for type 2 diabetes and 1
new genetic variant that increases the risk for CHD. They also confirmed previously identified risk loci for diabetes and
pinpointed 7 genetic variants that increase the risks for both type 2 diabetes and CHD.

The findings could potentially affect drug development for both diseases. Some of the genetic regions linked with both type
2 diabetes and CHD risks are targets of existing drugs, for example.

Also, having a better understanding of how heart disease and type 2 diabetes are linked is important for developing drugs
that have neutral or beneficial effects on both diseases, according to Dr Saleheen.

"We would certainly like to stay away from the drugs that confer protection from one disease but increase the risk of the
other," he commented.

For instance, statins lower cholesterol levels and can decrease the risk for CHD but can increase the risk for type 2
diabetes.
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Both diabetes and CHD pose grave threats to global health. Experts estimate that diabetes will affect half a billion people in
the next 2 decades, and CHD is currently the leading cause of death worldwide. In addition, people with type 2 diabetes
have double the risk for the development of CHD, stressed Dr Saleheen.

Initial studies have pointed to genetic pathways connecting CHD and type 2 diabetes. However, finding them is like looking
for a needle in a haystack and requires large sample sizes. To expand the search, the researchers evaluated genomic data
in a multiethnic sample that included at least 250,000 participants for each disease. Participants were of South Asian, East
Asian, and European descent.

The analysis found 8 genetic variants strongly linked with the risks for both type 2 diabetes and CHD, with 7 of these linked
with increased risks for both diseases.

The eighth was a variant of the cholesterol-transport protein apolipoprotein E (APOE) and was associated with an increased
risk for type 2 diabetes but a decreased risk for CHD. Although the last finding may seem paradoxical, it is consistent with
studies suggesting that using statins to lower low-density lipoprotein levels may modestly increase the risk for diabetes, Dr
Saleheen explained.

Further analysis identified a new shared gene, CCDC92, which appears to increase the risks for both type 2 diabetes and
CHD at a single locus.

Researchers also evaluated these genetic variants against a range of physical traits and biomarkers. Using genetic risk
scores, they discovered that genes that are linked with increased diabetes risk and certain physical traits or biomarkers
appear to have different effects on CHD risk. For example, genetic variants linked with an increased risk for obesity or high
blood pressure appear to boost CHD risk more strongly than variants linked to abnormal glucose or insulin levels.

Finally, the researchers performed a joint analysis that identified 79 genetic regions involved in type 2 diabetes and CHD. In
addition to being involved in other disease pathways, such as vascular resistance and fatty-liver disease, the results
suggested that these regions may also be involved in immunity, cell proliferation, and cardiovascular development.

Findings May Help Development of Therapeutics

The results also showed that many of these genetic regions may be targets of existing drugs.

One such drug is icosapent ethyl, a polyunsaturated fatty acid found in some fish oils that is already prescribed in
concentrated form for lowering cholesterol levels.

Another candidate that could be the basis of a future therapeutic is FABP4, a gene that codes for the adipocyte fatty-acid-
binding protein and may play a role in the development of atherosclerosis. FABP4 is currently being studied as a potential
target for medications to treat diabetes and CHD.

The researchers plan to use their findings as a springboard for further research.

"I'm hopeful that with the advanced genomic engineering techniques now available, we'll be able to quickly convert our
human genetics observations into concrete details regarding the molecular mechanisms involved in both heart disease and
diabetes," co-senior author Benjamin Voight, PhD, an associate professor at the University of Pennsylvania, said in a press
release from his institution.

Future studies will examine individuals who are naturally deficient in these gene variants, which naturally protect them from
both type 2 diabetes and CHD. By studying such people, the researchers hope to determine whether these individuals are
free of other, perhaps related, disorders.

The authors have disclosed relevant financial relationships with Pfizer, Regeneron Pharmaceuticals, Genentech, and Eli
Lilly.

Nat Genet. 2017;49:1450-1457.

Study Highlights

Researchers evaluated genetic data on type 2 diabetes from 265,678 participants. The CHD cohort comprised
260,365 participants. The cohorts were generally of European, South Asian, or East Asian descent.
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Genetic testing replicated previous results at 60 loci with genome-wide significance for type 2 diabetes. Researchers
also discovered 16 previously unreported loci associated with type 2 diabetes.
The new loci affected adiposity, impaired fasting glucose levels, and serum lipid levels.
One of these loci was a missense variant in HLA-DRB5, which was found to have a stronger impact on the risk for
diabetes than the lead noncoding variant.
Allelic variation at 17 diabetes loci was found to be nominally associated with CHD. The IRS1 locus was associated
with both diabetes and CHD at genome-wide levels of significance.
The diabetes loci did not appear to have an equivalent impact on the risk for CHD.
The APOE allele was associated with a higher risk for diabetes but yielded a lower risk for CHD. It was associated
with a more favorable lipid profile as well.
The CCDC92 allele raised the risks for both diabetes and CHD and was associated with an adverse lipid profile as
well as increased waist-to-hip ratio.
The research yielded multiple new pathways to consider for treatment in preventing diabetes and CHD:    

Glucose transporter gene SLC2A2
Adipocyte fatty-acid-binding protein genes FABP4 and LPIN1
Free fatty-acid receptor gene FFAR1

   

Clinical Implications

A previous study by Rao Kondapally Seshasai and colleagues demonstrated that diabetes was associated with a
higher risk for death from cancer, trauma, and suicide.
The current study by Saleheen and colleagues confirms previously recognized genetic loci for type 2 diabetes but
also identifies new ones. In addition, researchers identified genetic variants that appear to code for higher rates of
both type 2 diabetes and CHD.
Implications for the Healthcare Team: Genetic testing may become more of a standard in the assessment of
cardiometabolic risk. The current research helps move this change forward.
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