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1954….First Cases of HI 



• Most common form of 
hypoglycemia in children 
– >1 in 20,000 births 
– 1 in 10 SGA babies 

(Transient) 
• Glucose requirement up to 

50 mg/kg/min (10x normal) 
• High risk of seizures & 

brain damage 
• Pancreatectomy often 

needed 
• Half of surgical cases have 

a curable focal lesion 
• 9+ genetic loci 

Congenital Hyperinsulinism 
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HNF1a 

Congenital Hyperinsulinism: 10 Genes 

HK1 



Phenotypes of Congenital Hyperinsulinism 
gene genetics Sensitivity to stimuli / inhibitors 

diazoxide protein leucine calcium exercise 

KATP rec - + - + - 
KATP dom + + - + - 
GDH (HI-HA) dom + + + - - 
GCK dom - - - - - 
SCHAD rec + + + - + 
MCT1 dom ? - - - + 
HNF4a dom + ? ? ? - 
UCP2 dom + ? ? ? ? 
Peri-natal 
stress 

NA + ? - - ? 



Mutations in 705 Children with Congenital HI (1997-2014) 

Diazoxide-Responsive 
(219) 

focal (1 rec KATP) 

diffuse (2 rec KATP) 

Diazoxide-Unresponsive 
(434) 

zero mutations 
(?dom mosaic KATP/GLUD1) 

1 dom KATP 

1 dom GLUD1 



                                                                                                             

Need for pre-op diagnosis and localization of Focal HI 



Focal HI p57KIP2 
H1 9 

KCNJ11 
ABCC8 

Genetic cause – “two hit” mechanism: 
1) Paternal mutation (present in all cells) 
2) LOH of maternal allele on 11p (no KATP 

genes and no growth regulatory genes)  
Result: Uncontrolled islet cell proliferation 

forming a focal lesion that continuously 
releases insulin due to a knock out 
paternal mutation in ABCC8 or KCNJ11 

KCNJ11 
ABCC8 

p57KIP2 
H1 9 



Parental Genotyping 
Predicting Focal-HI 

Focal-HI Diffuse-HI 
Single recessive KATP mutation 144 9 

No single recessive KATP mutation 4 95 

A single heterozygous recessive mutation accurately predicts focal-HI: 
 

Sensitivity:  97% 
Specificity:  91% 

 
 

When paternal inheritance is confirmed: 
 

Sensitivity: 97% 
Specificity: 93% 



F-DOPA PET images--Focal HI 



Post-Surgery Outcomes of CHOP Focal vs Diffuse HI 
(since 2008) 



HI Treatment Options 1985-now 

Medical: 
Diazoxide 
Octreotide 
Continuous tube feedings 

 
Surgery 

Diffuse: near-total pancreatectomy 
Focal: cure by excision 



Futuristic HI Treatments 

Long-acting Octreotide (Paris, etc.) 
 
GLP-1 antagonist (Philly) 
 
Sirolimus (London) 
 
….at least 3 other potential agents in the 
pre-clinical pipeline (…that I know 
about!) 



New Guidelines to Aid in Diagnosing Congenital HI from the PES 
(free on-line!!) 

http://www.ncbi.nlm.nih.gov/pubmed/25957977 

http://www.ncbi.nlm.nih.gov/pubmed/25819173 

http://www.ncbi.nlm.nih.gov/pubmed/25957977
http://www.ncbi.nlm.nih.gov/pubmed/25819173




end 



185 KATP Channel Mutations in ABCC8 & KCNJ11 Genes 

1 

R74W 
R74Q 

Type of Mutation Mode of Inheritance Number in 
ABCC8 

Number in 
KCNJ11 Phenotype 

Missense 

Recessive 62 17 Diazoxide Unresponsive 

Dominant 
12 0 Diazoxide Unresponsive* 

19 5 Diazoxide Responsive 

Nonsense Recessive 44 1 Diazoxide Unresponsive 

Splicing 
Recessive 24 0 Diazoxide Unresponsive 

Frame-shift Recessive 23 0 Diazoxide Unresponsive 

Large Duplication Recessive 1 0 Diazoxide Unresponsive 



CHI Children seen at  
The Children’s Hospital of Philadelphia between 1997-2014 

 

N = 705 

Diazoxide 
Responsive 

n = 219 (34%) 

Diazoxide 
Unresponsive 
n = 434 (66%) 

SURGICAL 
n = 407 
(94%) 

FOCAL HI  
n = 201 (49%) 

DIFFUSE HI 
n = 186 (76%) 

“ATYPICAL” 
n = 13 (3%) 

NON-
SURGICAL 
n = 27 (6%) 

‡Tier 1 = ABCC8, KCNJ11, GCK, GLUD1 

HI Panel ‡ 
N = 653 (93%) 



3 4 5 7 8 10 12 1 2 6 9 11 

KATP HI mutations: 
Recessive or Dominant Inheritance 

delPhe1388 homozygous 

p.delSer1387 heterozygous 

Diffuse KATP HI  



1-RecKATP(focal)

1-RecKATP(focal)

2-RecKATP(diffuse)

1-DomKATP(diffuse)

zero mutatiions(mosaicKATPdom)

1-DomGCK(diffuse)



Number 

Nil
KATP
GLUD1
HNF1A



Nil

KATP

GLUD1

HNF1A

HNF4A

SCHAD

UCP2



Nil

KATP

GLUD1

HNF1A

HNF4A

SCHAD

UCP2
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Focal HI 
p57KIP2 

H1 9 KCNJ11 
ABCC8 

Genetic cause - two hit mechanism: 
1) Paternal mutation found in all tissues  
2) LOH of maternal allele on 11p including 

KATP genes and growth regulatory 
genes  

Result: Uncontrolled islet cell proliferation 
forming a focal lesion which 
constitutively secretes insulin due to a 
knock out paternal mutation 

Focal KATP HI  
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