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Congenital hyperinsulinism 
 Most frequent cause of persistent hypoglycemia in infancy 

 

 Severe hypoglycemia 

 

 Inappropriate insulin secretion by pancreatic βcells 

 

 Syndromic hyperinsulinism 

 

 Non syndromic hyperinsulinism 
 Dominant 

 Recessive 

 Focal 
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Non syndromic hyperinsulinism 
 Mutations in subunits of ATP-dependent potassium channe (KATP) 

 ABCC8 (SUR1) (42%) 

 KCNJ11 (Kir6.2) 

 Dominant: variable response to diazoxide  

 Recessive: diazoxide unresponsive 

 Paternally inherited mutation and somatic loss of maternal allele in the 
11p15 region 

 Others 

 GLUD1  
 Glutamate dehydrogenase 

 Hyperammonemia, mild hypoglycemia, diazoxide responsive 

 GCK Glucokinase 
 Mild to severe HI 

 Activating: hyperinsulinism 

 LoF: diabete 

 HADH short chain l-3-hydroxyacyl CoA dehydrogenase 

 SLC16A1, HNF4A, HNF1A, UCP2, CACNA1D 

 HK1 (familial dominant, diazoxyde responsive) 
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Syndromic hyperinsulinism 

 Beckwith Wiedeman syndrome 

 Sotos syndrome 

 Perlman syndrome Kabuki syndrome 

 CACNA1D (diazoxide responsive HI, aortic insuffisiceny, 
severe hypotonia, developmental delay, neuromuscular 
abnormalities, primary hyperaldosteronism) 

 Congenital disorder of glycosilation 

 Chromosomal rearrangement  

 12q24 

 5q11.2 

 8q24 

 USH1C deletion (11p14-15) 

 10p13-14 (HK1) 
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Becwith Wiedemann syndrome 

 1/13700 

 Overgrowth 

 Prenatal 

 Postnatal 

 hemihyperplasia 

 Abdominal wall defects 

 Dysmorphic 

 Anterior ear lobe crease 

 Posterior helical pits 

 Cleft palate 

 Other 

 Intra-abdominal visceromegaly 

 Renal abnormalities 

 Tumor risk (Wilms, hepatoblastoma) 

 Complex genetic 
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11p15 methylation 

 Paternal methylation profile 

 Cellular hyperplasia 

Most frequently 
associated with HI 

ABCC8 KCNJ11 

ABCC8 KCNJ11 
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Hyperinsulinism 
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Mosaic mutation 
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Focal Hyperinsulinism 

No effect 

Paternal UPD Maternal UPD 

Paternal allele ABCC8 mutation Maternal allele 

Focal hyperinsulinism 
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Mosaic Paternal UPD 11p15 

Focal HI Hemihyperplasia 
Diffuse HI Beckwith Wiedemann 

Pancreas mosaïc Late mosaïc Early mosaïc 

Paternally inherited mutation ABCC8/KCNJ11 
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Sotos syndrome 

 Overgrowth syndrome 

 Tall at birth 

 Neonatal hypotonia 

 

 Mild ID, seizure 

 Dysmorphic 

 Hyperlaxity, advanced bone age 

 Malformation (heart, kidney) 

 

 Few reports of hyperinsulinemic hypoglycemia of infancy 

 NSD1 mutation/deletion 

 Autosomal dominant 
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Perlman syndrome 
 Overgrowth syndrome 

 Pre/post natal macrosomia 

 Macroglossia 

 Wilms tumor !!! 

 Langerhans islet hyperplasia 

 

 Malformation 
 Heart 

 Kidney 

 Vertebral 

 Digestive 

 … 

 

 Genetic 

 Rare 

 Unknown 

 Recessive 

 DIS3L2 (RNA metabolism) 
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 Most frequent clinical 
features 

 long palpebral fissures 

 prominent ears 

 persistent finger pads 

 developmental delay 

Kabuki syndrome 
 Other frequent features 

 Small at birth 

 arched eyebrows 

 lateral sparse of eyebrows 

 long eyelashes 

 eversion of lower eyelid 

 broad nasal tip 

 short columella 

 joints hyperlaxity 

 feeding difficulties 

 hypotonia 

 congenital heart 
malformation 

 renal abnormalities 

 deafness 

 strabismus  Genes 
 KMT2D (90% 

 KDM6A (10%) 
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 Endocrine features 

 Neonatal hypoglycemia 

 One patient with chronic hyperinsulinism 

 KDM6A tested first in a patient with chronic 
hyperinsulinism 

 KDM6A mutation 

 Another patient from Scotland with chronic 
hyperinsulinism and KDM6A mutation 

  

 

KDM6A clinical phenotype 
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Kabuki syndrome 
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Other 

 Chromosome disorder 

 Microarray CGH 

 12q24 

 5q11.2 

 8q24 

 USH1C deletion (11p14-15) Hyperinsulinism-deafness-
enteropathy-renal tubular dysfunction 

 10p13-14 (HK1) 
 Poland Anomaly 

 Congenital hyperinsulinism 

 

 CDG syndrome 

 CACNA1D  
 Two cases 

 diazoxide responsive HI, aortic insufficiceny, severe hypotonia, 
developmental delay, neuromuscular abnormalities, primary 
hyperaldosteronism 
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Conclusion 
Hyperinsulinemic 

Hypoglycemia 

Non 
syndromic 

ABCC8 
KCNJ11, 
GLUD1, 
GCK… 

Syndromic 

Overgrowth 

Beckwith-
Wiedeman, 

11p15 

Sotos, 
Perlman 

SGA, 
malformation, 

hypotonia 

Kabuki (KDM6A), 
Chromosomal, 
CACNA1D, CDG 

Treat hypoglycemia 

Genetic clinic 

Panel analysis 
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Thank you for your attention! 

 

 


