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K.M. 

• 38 weeks, B.W. 5040 – LGA. 

• Apgar score – 1’ – 5,  5’ – 9. 

• 15’ – Generalized convulsions, bradycardia. 

• Initial laboratory tests: Glucose 1.2- 1.7 mmol/l, 
CBC, Na, K, Urea and blood gases – Nl. 

• Transferred to NICU on I.V. glucose 
replacement. 



K.M. (II) 

Family History: 

• Parents are first cousins. 

• Brother died from CHD, another brother died 

from birth asphyxia. 5 normal siblings. 



K.M. - 4.5 days 



K.M. - Laboratory Evaluation 
• Insulin Secretion: Glucose - 2.7mmol/l (3.4-6.2). 

       Insulin   - 692pmol/l ( <110). 

 

• Insulin Action:  Glucose - 2.7 mmol/l.   
    Acetoacetate - 26mmol/l (20-80).
    FFA - 189meq/l (350-550). 

 

• Glucose infusion Rate - 17- 22 mg/Kg/min. 

 

• Abdominal U/S: Homogenous liver and pancreas, sizes 
within normal limits. No suspected mass in both organs. 



K.M. – Therapy 

prevent HYPOGLYCEMIA  
• Increasing amounts of I.V. Glucose (>17mg/Kg/Min). 

• P.Z. Diazoxide ( 10 – 20 mg/Kg/d). 

• 11 days – S.C. Octreotide ( 10 – 20 mcg/ Kg/ d).  

• I.V. Glucagon – 3-5 mcg/Kg/h. 

• Hyperalimentation followed by NG feedings, Cornstarch  

• FAILURE: Recurrent hypoglycemia, GI symptoms, 

      Recurrent severe infections.  

• Near total PANCREATECTOMY. (Gastrostomy) 



K.M. - 4.5 months - s/p Px 



Ductuloinsular complexes and giant b cell nuclei 

K.M. - Histopathology 



K.M. - 4.5 years 

• No hypoglycemia. 

• No gastrostomy. 

• No other medical treatment. 

• HbA1C - 5%. 



Long term neurodevelopmental outcome 

of conservatively treated CHI 

• 14-44% of patients treated surgically have  

 neuro-developmental delay 

• 21 Ashkenazi CHI patients  

• 12 homozygous and 9 heterozygous (focal?)  

• 3 years in full “remission” 

• Age 8-23 years 

• Telephone and written interviews, siblings were  the controls 

Gillis D, Mazor Aronovitch K Zangen D and Landau H 



• Infancy/Early childhood: 

  4 - post neonatal seizures – remitted 

  4 – hypotonia (19%) 

  8 – fine motor problems (38%) 

  7 – gross motor problems – (clumsiness) (33%) 

  3 – speech problems (14%) 

  1 – mild cerebral palsy 

Long term neurodevelopmental outcome 

of conservatively treated CHI 

Gillis D, Mazor Aronovitch K Zangen D and Landau H 



• The vast majority of these problems resolved 

at 4-5 years 

• None had mental retardation 

• All enrolled in regular education classes 

• 6/21 had mild learning problems compared 

to 2/21 in the controls 

Long term neurodevelopmental outcome 

of conservatively treated CHI 

Gillis D, Mazor Aronovitch K Zangen D and Landau H 



Glucose Induced Insulin Secretion in the 
Pancreatic ß-Cell  
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Ashcroft FM J. Clin. Invest. 115:2047–2058 (2005). 
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Signal transduction in the b cell  



Alternative Insulin Secretion Pathways 

SUR-1 knockout mice 
Seghers V. et al JBC 9270-9,2000 



The neonatal b cell- Neogenesis 

Replication and Apoptosis 

Bonner-weir, Diabetes 44:249-55,1995 Glaser, Diabetes 49:1325-33,2000 

Rahier, Modern Pathology 11:444-9,1998 



Aim 

To study the use of continuous subcutaneous 

glucose monitoring system (CSGMS) in 

adjusting or changing treatment modality in 

PHHI patients. 



Patients and Protocol 

• 8 PHHI patients, 5 males, 3 females. 

• Age: 6 weeks – 3 years. 

• Insulin > 200pmol/L while BG lower then 40mg%. 

• CSGMS connected for 3 consecutive days. 

• 4-6 glucometer readings daily. 

• Registry of feeding, medications and special 
activities. 



BM- Hypoglycemic episodes 

not registered by glucometer 



Hypoglycemic episodes not 

registered by glucometer testing 

• In 16 monitoring days the CSGMS enabled 

detection of an average of 2.88  0.69 

asymptomatic hypoglycemic episodes not 

registered by glucometer testing. 

• The average length of these episodes was  

 27.34  17.35 minutes.  



Pre Octreotide Hypoglycemia 

ZA 

50 

100 

NR 





Continuous Octreotide Pump 
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Nocturnal continuous feeding 

Vomiting –lab dex. 42mg% 



Genetic Studies  

DNA extractions from the patient, her parents, and her brother  

were studied for a possible mutation in Kir6.2 or SUR1 components 

of KATP channel complex 

 

 Results 

 No mutation was found in Kir6.2 gene. 

  

 A novel heterozygous 

 mutation R370S  

 was detected in the  
patient’s SUR1 gene  

 

R370S 

ABCC8 Proband Sequence 

T G C A A A G G A C A T T T 
C

  
Atwan,Zangen Diabetes 2008 



Genetic Results- cont.  
 R370S mutation was not found in her parents or her brother. 

 HLA typing proved that these are her biological parents.   
 

  

 Absence of R370S in 65 healthy control samples.  

 

 

Wildtype 

Mutant 

PCR-RFLP Analysis of R370S ABCC8 

Mutation 
Atwan,Zangen Diabetes 2008 
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Homozygous R370S mutant channels are still responsive to 

Sulfonylureas, specifically tolbutamide and glibenclamide.  

R370S glibenclamide sensitivity  

(Homozygous state)  



• Our patient has CHI (6) 

• No similar history on father’s side (7) 

• Mother’s paternal cousin has CHI (1) – known mutation on 1 allele 

• Cousin’s brother is haploidentical – but NO CHI (2) 

• Mother’s sister  
 hypoglycemic 

 

• Mother (5) and  

• Grandfather (3) carry  

 mutation 

 

• Shemer, Zangen Diabetes 2012 
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• The cDNA was amplified by PCR with 6FAM labeled primer. The 

total product was separated by high resolution sequencing gel 

electrophoresis. 

• A difference of 6 AA: 256-262 

– [A]The mother – predominate short (N) fragment 

– [B]The patient – predominate long (M) fragment  

– [C]The father – only  a short (N) fragment. 

Quantitative analysis of mRNA transcripts (2) 
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Summary 

• The CSGMS enabled the detection of 
hypoglycemic episodes (<50mg%) not found 
by intermittent glucometer testing. 

 

• These episodes seem to be significant in 
frequency and duration. 

 

• In 3 patients hypoglycemic episodes were 
reduced using data acquired by the CSGMS.   


