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INFORMATION FOR PATIENTS WITH A HIGH BLOOD SUGAR DUE TO
A CHANGE IN THE GLUCOKINASE GENE
What is glucokinase?
Glucokinase (GCK) is a gene which plays an important role in recognising how high the
blood glucose is in the body. It acts as the “glucose sensor” for the pancreas, so that when
the blood glucose rises, the amount of insulin produced also increases. This means that the
blood glucose does not become too high if glucokinase is functioning normally. Changes in
the GCK gene can lead to increases in blood glucose and affected people may be
diagnosed with diabetes although this rise in blood glucose is mild and usually does not
need treatment. Glucokinase diabetes is one of the familial diabetes types that together are
often called MODY (maturity onset diabetes of the young).
What does it mean if there is a change in the GCK gene?
If there is a change in the GCK gene this means that it works slightly differently so that the
blood glucose is “reset” at a higher level than in people without this change. In people
without a change in GCK, the blood glucose is usually around 5.5mmol/L but in people with
a change in the glucokinase gene, the fasting blood glucose is typically between 5.5 and
8mmol/L. A diagnosis of diabetes is often made if the fasting blood glucose is over 7mmol/L.
The blood glucose is typically raised from birth and is stable throughout life. Unlike other
types of diabetes the increase in blood glucose after eating is usually small. A glucose
tolerance test may be performed to identify if an individual has diabetes. With GCK gene
changes the rise in blood glucose during this test is usually small (less than a 3mmol/L
increase in 70% of patients at 2 hours).
How is glucokinase diabetes treated?
Because the rise in glucose that occurs with changes in the GCK gene is mild there are
usually no symptoms so it is often only identified during routine screening (for example
during pregnancy). Complications of diabetes are very rare therefore usually no treatment is
needed. If diabetes treatment is started it may make very little difference to blood glucose
levels as the body will keep trying to maintain the blood glucose at the raised level.
The presence of a change in the GCK gene is most significant in pregnancy. If there is
evidence that the baby is growing more quickly than usual on antenatal ultrasound scans
mothers may be treated with insulin to try to control blood sugars and hence the baby’s
growth however there is currently debate about the role of insulin in this situation.
It is possible for an individual with a change in the GCK gene to develop other types of
diabetes that require treatment. Patients have the same risk of developing Type 2 diabetes
as other members of the general population. Type 2 diabetes is common in older people
especially if they are overweight and can need tablet or insulin treatment.
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How does this affect other family members?
Approximately half the children born to a parent with a change in the GCK gene will inherit
the same change leading to a mildly raised level of blood glucose throughout life. This is due
to the 50% chance of the affected gene being passed on from a parent at conception. Family
members of a patient known to have GCK MODY should be aware they may have inherited
the same genetic change and may have their fasting blood glucose measured if they are
concerned that they may have it, particularly if they are planning pregnancy as the raised
blood glucose may need treatment at this time.
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