TYPE 2 DIABETES
Several gene variants have been associated with an increased susceptibility to type 2 diabetes. Variants within the
TCF7L2 gene show some of the largest effects. It is likely that additional gene variants for susceptibility to diabetes
will be discovered.
Currently, genetic testing for type 2 diabetes susceptibility is not clinically available in Canada. Furthermore, it is
not clear whether such test results would provide health benefits for patients with or without type 2 diabetes. In
contrast, it is important to recognize rare monogenic forms of diabetes such as MODY (maturity-onset diabetes of
the young) as genetic testing is clinically available and the results can influence treatment and prognosis.

WHAT IS TYPE 2 DIABETES?
Type 2 diabetes is also known as adult-onset diabetes or non-insulin dependent diabetes mellitus (NIDDM). It is
characterized by hyperglycemia. It can be caused by defective insulin secretion, defective responsiveness to
insulin or increased glucose output by the liver. Approximately 90% of individuals with a diagnosis of diabetes
1
have the type 2 form . The worldwide prevalence of type 2 diabetes has been rapidly rising in the past three
1
decades. The age of onset is usually over 40. It is controlled by diet, exercise and, often, oral hypoglycemic drugs
or insulin. Risk factors include obesity, age and family history. Uncontrolled/undetected disease can lead to
blindness, heart and kidney disease, reduced blood supply to limbs, nerve damage, or stroke. There is evidence of
2
a genetic component to the risk of type 2 diabetes, including a sibling risk ratio of about 2-4 fold .
2

There are several gene variants associated with an increased susceptibility to type 2 diabetes . Each gene variant
2
contributes a modest effect . Variants within the TCF7L2 gene show some of the largest effects compared to other
3
susceptibility gene variants .

RED FLAGS TO CONSIDER GENETIC TESTING OR GENETIC CONSULTATION4,5
Most of the time, a diagnosis or family history of type 2 diabetes is not a strong indication for a referral for genetic
counselling. Patients may prefer a conversation with their healthcare provider about their empiric risks of
developing this disease as genetic testing for type 2 diabetes susceptibility gene variants is not currently available
in Canadian Genetic Clinics and is not recommended for risk assessment at this time because the presence of these
variants is neither necessary nor sufficient for development of type 2 diabetes.
Although uncommon, attention should be paid to individuals where there is:
Young age at onset (i.e. neonatal period to age 25) of diabetes, with features atypical for type 1 or 2
The presence of other medical conditions that, in conjunction with the diabetes, suggest a genetic
syndrome (e.g. lipodystrophy)
These rare forms of diabetes can be caused by a single gene mutation (i.e. they are monogenic) and, in these
cases, genetic counselling and/or genetic testing may be appropriate and may influence treatment and prognosis.

WHAT DOES THE GENETIC TEST RESULT MEAN?
Currently standard clinical genetic testing is not available. Looking at an example of a susceptibility gene, a 2013
meta-analysis that pooled all available data of genetic studies on the variant rs12255372 in the TCF7L2 gene and
type 2 diabetes confirmed that this variant was significantly associated with susceptibility to type 2 diabetes in the
global population. The risk allele and the genotypes could increase the risk of type 2 diabetes from 1.363-1.933
3
fold.
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HOW WILL GENETIC TESTING HELP YOU AND YOUR PATIENT?
Not applicable: Testing for the type 2 diabetes susceptibility gene variants is not currently offered as a standard
clinical test. As more and more gene variants are identified, clinical testing may be developed.

ARE THERE HARMS OR LIMITATIONS OF GENETIC TESTING?
When such susceptibility testing is available, patients with a low susceptibility risk may have a false sense of
reassurance that they will never develop type 2 diabetes. A positive result does not guarantee an eventual
diagnosis of type 2 diabetes and might lead to increased anxiety.
See www.gecko-cegco.ca for how to connect to your local genetics centre.
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Other type 2 diabetes resources:
www.diabetes.ca (Canadian Diabetes Association)
Authors: H Dorman MSc (C)CGC, JC Carroll MD CCFP, S Morrison MS CGC, JE Allanson MD FRCPC and WS
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GEC-KO on the run is for educational purposes only and should not be used as a substitute for clinical judgement. GEC-KO aims to aid the
practicing clinician by providing informed opinions regarding genetic services that have been developed in a rigorous and evidence-based
manner. Physicians must use their own clinical judgement in addition to published articles and the information presented herein. GEC-KO
assumes no responsibility or liability resulting from the use of information contained herein.
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