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Diabetes Mellitus, Neonatal, with Congenital Hypothyroidism 
 
Alternative Names 
NDH 
NDH Syndrome 
 
Record Category 
Disease phenotype 
 
WHO-ICD 
Certain conditions originating in the perinatal 
period > Transitory endocrine and metabolic 
disorders specific to fetus and newborn 
 
Incidence per 100,000 Live Births 
Unknown 
 
OMIM Number 
610199 
 
Mode of Inheritance 
Autosomal recessive 
 
Gene Map Locus 
9p24.2 
 
Description 
NDH syndrome is a rare disorder that has so far 
been reported in less than 20 individuals 
worldwide.  It is characterized by intrauterine 
growth retardation, non-immune neonatal diabetes 
mellitus, congenital hypothyroidism and mild facial 
dysmorphism.  Symptoms usually manifest in the 
first few weeks of life.  Facial anomalies include a 
long philtrum, low set ears, epicanthal folds, a flat 
nasal bridge and a thin upper lip.  Depending on the 
severity of the disorder, symptoms may also 
include polycystic kidneys, congenital glaucoma, 
hepatic fibrosis, osteopenia and sensorineural 
deafness.  
 
Treatment of the disorder is based on stabilizing 
glucose and thyroid hormone levels by 
administering insulin and oral levothyroxine 
respectively.  While severe forms of the disorder 
have led to the death of some patients in early 
childhood, patients with milder phenotypes have 
survived into adulthood.    
 

Molecular Genetics 
NDH syndrome is found to follow an autosomal 
recessive pattern of inheritance.  This disorder has 
been linked to mutations in the GLIS3 gene which 
encodes a transcription factor of the Kruppel-like 
zinc finger protein family.  GLIS3 is predicted to 
play a key role in cellular regulation of 
development and is associated with pancreatic 
endocrine development, beta-cell maintenance, and 
insulin regulation.  The most common GLIS3 
mutations are partial gene deletions resulting in the 
absence of tissue-specific transcripts of the gene.  
Other mutations include homozygous insertions 
that result in a frameshift and a truncated protein or 
transversions that result in amino acid substitutions 
at highly conserved residues of the protein. 
 
Epidemiology in the Arab World 
 
Saudi Arabia 
 
Senee et al. (2006) studied two consanguineous 
families from Saudi Arabia with individuals 
affected by NDH syndrome.  The first family had 
three affected individuals with neonatal diabetes, 
intrauterine growth retardation, congenital 
hypothyroidism and facial dysmorphism.  The 
patients also presented with congenital glaucoma, 
polycystic kidneys and hepatic fibrosis.  All three 
patients died in early childhood.  The second family 
had one affected child who showed similar 
symptoms but did not have any liver or kidney 
manifestations.  The syndrome was mapped to 
chromosome 9p using linkage analysis.  Further 
investigations revealed a homozygous 426 kb 
deletion in the GLIS3 gene in the affected 
individual from the second family and a 
homozygous insertion 2067insC in the same gene 
in the affected individual from the first family.   
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