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Monogenic Diabetes: New Implications
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Classification of Diabetes Mellitus includes
Typel, which is an autoimmune disorder
resulting in destruction of B-cells of the pancreas,
and Type 2 which accounts for approximately
90% of cases. Type 2 diabetes is a heterogeneous
metabolic disorder in which the heritability is
based on poligencity. Several genetic loci interact
with predisposing environmental factors related
to lifestyle and diet, to produce this entity which
reached epidemic proportions worldwide, and
was reported also in the pediatric and adolescent
populations.

Over the past decade, many studies have reported
infants, children, adolescents and young adults
with diabetes that does not fit the above
classification. Such individuals have many
features of type 2 DM, but with the lack of
precipitating environmental lifestyle or dietary
factors. Molecular studies revealed specific
genetic abnormalities in those young individuals,
and hence the term (Monogenic) diabetes came to
recognition, in contrast to the usual (polygenic)
diabetes which is well known in type 2 DM.

This new knowledge is important in the
management of diabetes in young age groups.
Many practitioners used to treat them as typel
DM with Insulin therapy, but have encountered
unexpected outcomes that could not be explained
until recently.

Knowledge of the genetic etiology of DM
enables:

- More appropriate treatment.

- Better prediction of disease progression.

- Screening of family members.

- And genetic counseling.
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Differentiation from type 1 DM:

Infants, children and youngsters with monogenic
diabetes have two to three generations family
history of non-insulin dependant diabetes. They
significantly have lack of auto-antibodies against
B-cell antigens, and also have measurable C-
peptide  (Insulin) in the presence of
hyperglycemia. These important criteria should
alert the treating practitioners that they have
monogenic, and not typel DM.

Differentiation from type 2 DM occurring in
children and young adults

Obesity, features of insulin resistance, acanthosis
nigricans, elevated serum triglycerides and low
HDL-Cholesterol are features of type 2 DM in
the young. Patients with monogenic diabetes
usually lack such parameters.

Monogenic diabetes accounts for approximately
2% of all diabetes cases, and, understandably
much more in the pediatric age groups. Currently,
diagnostic molecular genetic testing is available
in many countries, and could be introduced
conveniently in countries that do not have it until
now.

Experts in this relatively new entity have
proposed the following four categories of
monogenic diabetes:

(1) Diabetes diagnosed before the 6™ month of
age: Previously, all such infants used to be
managed with insulin. It is now strongly
recommended to conduct molecular genetic
testing in all patients with diabetes diagnosed
before the 6™ month of age.
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This type of diabetes resolves in about 50% of
cases, and is termed Transient Neonatal DM
(TNDM). Other cases are termed permanent
(PNDM). Treatment with oral sulfonylureas
provides effective therapy for these infants. Their
gene mutations were recently elucidated.
Discussion of these specific gene mutations is
beyond the scope of this presentation.

Sulfonylureas bind to specific receptors, and
induce insulin secretion. This breakthrough
resulted in a dramatic shift from lifelong insulin
therapy to oral sulfonylureas.

(2) Familial, mild fasting hyperglycemia:
Children and young adults with this condition
have mild fasting hyperglycemia in the range
(5.5-8.0 mmol/L) which can be present from birth
and which does not get worse with age. The
mutation is in the glycokinase gene (GCK). Such
individuals usually require no specific treatment.
Discovery of this entity depends on the time of
initial laboratory testing, and thus could remain
undiagnosed until later in life.

Whenever a child is discovered with this entity,
the apparently unaffected parents should be tested
for asymptomatic hyperglycemia.

Pregnancy is the only exception in which
hypoglycemic agents might be needed. Genetic
counseling is important because each child of a
parent with GCK mutation has a 50% chance of
inheritance. Moreover, if both parents have the
GCK mutation, as expected in consanguineous
marriages, offspring may have permanent DM
caused by inheriting the two GCK mutations.

(3) Familial, young-onset diabetes: Diabetes is
diagnosed before the age of 25 years. Family
history of this disorder is strongly positive. The
underlying genetic mutation is in the transcription
factors, most commonly hepatocyte nuclear
factor 1-o (HNFIA), and other HNF factors.

The most significant feature in these subjects is
the effective treatment by low dose oral
sulfonylurea drugs.
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Genetic counseling is important, since an affected
parent with HNFIA diabetes has a 50% chance to
pass on the mutation to each child.

(4) Diabetes with extra-pancreatic features:
These are relatively rare types of monogenic
diabetes. Each of the following types in this
category results from a specific genetic mutation:

- Maternally Inherited Diabetes and Deafness
(MIDD). As the name implies, the disorder is
maternally inherited, with the mutation in the
mitochondria. An affected mother transmits the
mutation to all her children.

- Wolfram  syndrome: Also known as
DIDMOAD: Diabetes Mellitus, Diabetes
Insipidus, Optic Atrophy and Deafness.

- Renal cysts and diabetes: The transcription
factor HNFIB is expressed in early embryonic
development of the pancreas and kidneys, and
hence the development of renal cysts.

Conclusions

Advances in genetic testing have resulted in
characterization of monogenic types of diabetes
in infants, children and young adults. Previously
such cases were usually managed with insulin.
We learn from these advances that these genetic
subtypes of diabetes may require different
treatments.  Genetic  testing and  genetic
counseling are required to identify subjects with
these disorders, especially in young age groups.
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