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EDITORIAL

Permanent neonatal diabetes mellitus is a type of diabetes that first 
appears within the first 6 months of life and persists throughout 
the lifespan. This form of diabetes is characterized by high blood 
sugar levels (hyperglycemia) resulting from a shortage of the 
hormone insulin. Insulin controls how much glucose (a type of 
sugar) is passed from the blood into cells for conversion to energy.

Individuals with permanent neonatal diabetes mellitus experience 
slow growth before birth (intrauterine growth retardation). 
Affected infants have hyperglycemia and an excessive loss of fluids 
(dehydration) and are unable to gain weight and grow at the expected 
rate (failure to thrive). In some cases, people with permanent 
neonatal diabetes mellitus also have certain neurological problems, 
including developmental delay and recurrent seizures (epilepsy). 
This combination of developmental delay, epilepsy, and neonatal 
diabetes is called DEND syndrome. Intermediate DEND syndrome 
is a similar combination but with milder developmental delay and 
without epilepsy.

A small number of individuals with permanent neonatal diabetes 
mellitus have an underdeveloped pancreas. Because the pancreas 
produces digestive enzymes as well as secreting insulin and other 
hormones, affected individuals experience digestive problems such 
as fatty stools and an inability to absorb fat-soluble vitamins.

About 1 in 400,000 infants are diagnosed with diabetes mellitus 
in the first few months of life. However, in about half of these 
babies the condition is transient and goes away on its own by age 
18 months. The remainder are considered to have permanent 
neonatal diabetes mellitus.

Permanent neonatal diabetes mellitus may be caused by mutations 

in several genes. About 30 percent of individuals with permanent 
neonatal diabetes mellitus have mutations in the KCNJ11 gene. An 
additional 20 percent of people with permanent neonatal diabetes 
mellitus have mutations in the ABCC8 gene. These genes provide 
instructions for making parts (subunits) of the ATP-sensitive 
potassium (K-ATP) channel. Each K-ATP channel consists of eight 
subunits, four produced from the KCNJ11 gene and four from the 
ABCC8 gene.

K-ATP channels are found across cell membranes in the insulin-
secreting beta cells of the pancreas. These channels open and close 
in response to the amount of glucose in the bloodstream. Closure 
of the channels in response to increased glucose triggers the release 
of insulin out of beta cells and into the bloodstream, which helps 
control blood sugar levels.

Mutations in the KCNJ11 or ABCC8 gene that cause permanent 
neonatal diabetes mellitus result in K-ATP channels that do not 
close, leading to reduced insulin secretion from beta cells and 
impaired blood sugar control. Mutations in the INS gene, which 
provides instructions for making insulin, have been identified in 
about 20 percent of individuals with permanent neonatal diabetes 
mellitus. Insulin is produced in a precursor form called proinsulin, 
which consists of a single chain of protein building blocks (amino 
acids). The proinsulin chain is cut (cleaved) to form individual 
pieces called the A and B chains, which are joined together by 
connections called disulphide bonds to form insulin. Mutations in 
the INS gene are believed to disrupt the cleavage of the proinsulin 
chain or the binding of the A and B chains to form insulin, leading 
to impaired blood sugar control. Permanent neonatal diabetes 
mellitus can also be caused by mutations in other genes, some of 
which have not been identified.
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