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Permanent neonatal diabetes mellitus

Description 

Permanent neonatal diabetes mellitus is a type of diabetes that typically appears within 
the first 6 months after birth (the neonatal period) and continues throughout life. 
Diabetes is characterized by high levels of glucose in the blood, also called blood sugar. 
In infants with permanent neonatal diabetes mellitus, diabetes results from a shortage 
or absence of the hormone insulin. Insulin is produced by the pancreas. It helps move 
glucose from the blood into cells, where glucose is converted into energy.

The signs and symptoms of permanent neonatal diabetes mellitus can vary among 
affected individuals. Infants with this condition typically have abnormally high levels of 
glucose in the blood, glucose in the urine, severe fluid loss (dehydration), and a history 
of slow growth before birth (intrauterine growth retardation). After birth, affected infants 
may also have difficulty gaining weight and growing at the expected rate (faltering 
weight).

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

The long-term complications of permanent neonatal diabetes mellitus can include 
kidney disease and retinopathy, which is damage to the small blood vessels in the 
specialized light-sensitive tissue that lines the back of the eye (retina). The risk of long-
term complications is reduced with proper diabetes management.

Frequency 

Approximately 1 in 90,000 to 260,000 infants receive a diagnosis of neonatal diabetes 
mellitus each year. About half of these babies have permanent neonatal diabetes 
mellitus.

Causes 

Variants (also called mutations) in one of several genes can cause permanent neonatal 
diabetes mellitus. The signs and symptoms of the condition, the severity of the condition,
 and the treatment options can vary depending on the particular gene involved. Variants 
in the KCNJ11, ABCC8, and INS genes are responsible for most cases of permanent 

https://medlineplus.gov/genetics/gene/kcnj11/
https://medlineplus.gov/genetics/gene/abcc8/
https://medlineplus.gov/genetics/gene/ins/
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neonatal diabetes mellitus.

About 25 percent of individuals with permanent neonatal diabetes mellitus have a 
variant in the KCNJ11 gene. Variants in the ABCC8 gene cause an additional 10 to 15 
percent of cases. These genes provide instructions for making parts (subunits) of the 
ATP-sensitive potassium (KATP) channels that are found in specialized pancreas cells 
called beta cells. Each of these KATP channels consists of four subunits that are 
produced from the KCNJ11 gene and four subunits that are produced from the ABCC8 
gene.

These KATP channels span the cell membranes of the beta cells and open and close in 
response to the amount of glucose in the bloodstream. The KATP channels close when 
blood glucose levels increase, which triggers the release of insulin from the beta cells 
into the bloodstream. In this way, the KATP channels help regulate insulin secretion and 
control blood glucose levels.

The variants in the KCNJ11 or ABCC8 gene that are associated with permanent 
neonatal diabetes mellitus cause cells to produce proteins that do not function properly. 
As a result, KATP channels do not close when they should, leading to reduced insulin 
secretion from the beta cells and impaired blood glucose control.

Variants in the INS gene, which provides instructions for making insulin, have been 
found in approximately 20 to 25 percent of individuals with permanent neonatal diabetes 
mellitus. The precursor to insulin is 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 A and B chains, which are joined together to form insulin. 
Variants in the INS gene disrupt the cleavage of proinsulin or the binding of the A and B 
chains, which reduces the amount of available insulin and leads to impaired blood 
glucose control.

Gene variants have not been found in all people with permanent neonatal diabetes 
mellitus. Researchers suspect that other genes may be involved in the development of 
this condition.

Permanent neonatal diabetes mellitus can also be part of a syndrome that affects 
multiple parts of the body. When the condition is part of a syndrome, it is caused by 
variants in the gene associated with that syndrome. 

Learn more about the genes associated with Permanent neonatal diabetes mellitus 
 
• ABCC8 

• GCK 

• INS 

• KCNJ11 
 

Additional Information from NCBI Gene: 
 
• PDX1 

https://medlineplus.gov/genetics/gene/abcc8/
https://medlineplus.gov/genetics/gene/gck/
https://medlineplus.gov/genetics/gene/ins/
https://medlineplus.gov/genetics/gene/kcnj11/
https://www.ncbi.nlm.nih.gov/gene/3651
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Inheritance 

Permanent neonatal diabetes mellitus can have different inheritance patterns depending 
on the gene involved.

This condition can be inherited in an autosomal dominant pattern, which means one 
copy of the altered gene in each cell is sufficient to cause the disorder. Many of these 
cases result from a new (de novo) variant in the gene that occurs during the formation 
of reproductive cells (eggs or sperm) in an affected individual's parent or during early 
embryonic development. These affected individuals have no history of the disorder in 
their family.

Permanent neonatal diabetes mellitus can also be inherited in an autosomal recessive 
pattern, which means both copies of the gene in each cell must have a variant to cause 
the disorder. The parents of an individual with an autosomal recessive condition each 
carry one copy of the altered gene, but they typically do not show signs and symptoms 
of the condition.

When permanent neonatal diabetes mellitus is part of a syndrome, it follows the 
inheritance pattern of that syndrome.

Other Names for This Condition 
 
• Isolated permanent neonatal diabetes mellitus 

• Isolated PNDM 

• Monogenic diabetes of infancy 

• PDMI permanent diabetes mellitus of infancy 

• PNDM 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Diabetes mellitus, permanent neonatal 2 (https://www.ncb

i.nlm.nih.gov/gtr/conditions/C5394296/) 

• Genetic Testing Registry: Diabetes mellitus, permanent neonatal 3 (https://www.ncb
i.nlm.nih.gov/gtr/conditions/C5394303/) 

• Genetic Testing Registry: Diabetes mellitus, permanent neonatal 4 (https://www.ncb
i.nlm.nih.gov/gtr/conditions/C5394307/) 

• Genetic Testing Registry: Permanent neonatal diabetes mellitus 1 (https://www.ncbi
.nlm.nih.gov/gtr/conditions/C5393570/) 

• Genetic Testing Registry: Pancreatic agenesis 1 (https://www.ncbi.nlm.nih.gov/gtr/c
onditions/C3891828/) 

• Genetic Testing Registry: Permanent neonatal diabetes mellitus (https://www.ncbi.n
lm.nih.gov/gtr/conditions/C1833104/) 

https://www.ncbi.nlm.nih.gov/gtr/conditions/C5394296/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C5394303/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C5394307/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C5393570/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3891828/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1833104/
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Genetic and Rare Diseases Information Center 
 
• Isolated permanent neonatal diabetes mellitus (https://rarediseases.info.nih.gov/dis

eases/10457/index) 
 

Patient Support and Advocacy Resources 
 
• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 

 

Clinical Trials 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Permanent neonatal di

abetes mellitus%22) 
 

Catalog of Genes and Diseases from OMIM 
 
• DIABETES MELLITUS, PERMANENT NEONATAL, 1; PNDM1 (https://omim.org/en

try/606176) 

• DIABETES MELLITUS, PERMANENT NEONATAL, 2; PNDM2 (https://omim.org/en
try/618856) 

• DIABETES MELLITUS, PERMANENT NEONATAL, 3; PNDM3 (https://omim.org/en
try/618857) 

• DIABETES MELLITUS, PERMANENT NEONATAL, 4; PNDM4 (https://omim.org/en
try/618858) 

• PANCREATIC AGENESIS 1; PAGEN1 (https://omim.org/entry/260370) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28Diabetes+Mellitus%5BMAJR

%5D%29+AND+%28permanent+neonatal+diabetes+mellitus%5BTIAB%5D%29+AN
D+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5
Bdp%5D) 
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