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Abstract: Patients with permanent neonatal diabetes usually present within the first three months of life and need insulin 

treatment. In most, the cause is unknown. Because ATP-sensitive potassium (KATP) channels mediate glucose-stimulated 

insulin secretion from the pancreatic beta cells, activating mutations in the gene encoding the Kir6.2 subunit of this channel 

(KCNJ11) cause neonatal diabetes. Genotyping identifies the exact molecular etiology of early onset insulin requiring diabetes 

and has the potential to alter the management of the patient, who would otherwise be insulin dependent for life. Method: We 

identified a 6 year-old child who presented at 3 months of age with diabetic ketoacidosis. Blood samples for molecular genetic 

analysis were done. Results: The patient was diagnosed as a heterozygous for a missense mutation in the (KCNJ11) gene, for 

which she switched to sulphonylurea with a dose of 0.05 mg/kg/day. Conclusion: the need for medical practitioners to consider 

molecular testing for all patients who present with diabetes below 6 months of age as this will facilitate accurate diagnosis and 

appropriate therapy. 
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1. Introduction 

Neonatal diabetes defined as persistent hyperglycemia 

occurring in the first months of life that lasts more than two 

weeks and requires insulin for management, which is a rare 

cause of hyperglycemia. The estimated incidence is one in 

500,000 birth (1). The most common cause of permanent 

neonatal diabetes is due to activating mutations in the 

KCNJ11 gene, which encodes Kir6.2 (2,3). Oral sulfonylurea 

therapy appears to be more effective than the insulin in 

controlling hyperglycemia (4,5). 

We are presenting a case of 6 year-old female child who 

was diagnosed with neonatal diabetes at the age of three 

months and immediately started on insulin treatment. At age 

of 6 years, Genetic testing confirms mutation in the KCNJ11 

gene for which she switched to sulphonylurea with a dose of 

0.05 mg/kg/day. 

2. Case History 

This 6 year-old, girl who had previously been considered 

to have neonatal diabetes .She was diagnosed with diabetes 

at the age of three months and treated with insulin thereafter. 

She was born at 40 weeks’ gestation by normal delivery, with 

a birth weight of 2.6 kilogram. Neither of her parents nor any 

other family members have type 1 diabetes. Recently her 

father diagnosed with diabetes at age of 35 years old.  

She was presented with history of polyuria and irritability 

which was associated weight loss.  This was complicated by 

sever diabetic ketoacidosis needed pediatric intensive care 

admission admission. (remove ) 

Her early treatment involved twice-daily intermediate 

insulin; however, at the age of 6 years her total insulin dose 

reach 0.5 units/kg with good glycemic control (HbA1c level 

range 5.5 – 7.14 % [99 - 128.5 mmol/ mol]) with no history 

of remission. 

She was regularly following up with the pediatric 

endocrine clinic. Her blood glucose levels were ranging from 

70-250mg/dl. Never been admitted to the hospital with any 

symptoms of hypo/hyperglycemia. There were no 

dysmorphic feature. She is developmentally up to her age.  

Treatment transfer 
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Mutation analysis of the KCNJ11, ABCC8 and INS genes 

has been undertaken for the child and her parents, who were 

clinically unaffected. Result showed that the child is 

heterozygous for the p.E227K missense mutation in the 

KCNJ11 gene. This result confirms a diagnosis of diabetes due 

to a mutation in the Kir6.2 subunit of the KATP channel. 

While none of the parents has The KCNJ11 gene mutation 

p.E227K. Shrook is therefore unlikely to have inherited this 

mutation from her parent, it is therefore likely that the 

p.E227K mutation  has arisen de novo. 

It was explained to the parents that other people with 

KCNJ11 PND had successfully undergone treatment transfer 

from insulin injections to sulphonylurea tablets. They agreed, 

and she was admitted electively to the hospital for the 

conversion. 

Before treatment transfer, C-peptide level fasting and post 

prandial with blood glucose level was taken respectively 

(0.369 nmol/l -100mg/dl) (1.35 nmol/ - 100mg/dl ). Prior to 

conversion, the child had been taking intermediate insulin 4 

units pre-breakfast and 5 units pre-dinner time. At this time, 

her weight was 17.14 kg on the on the 10
th

 percentile ) her 

height was 105cm just below the 5
th

 percentile . And her 

HbA1c level was 7.14% (128.5 mmol/mol). As her blood 

glucose levels were well controlled, glibenclamide 2 mg/day 

(0.05 mg/kg/day) divided on two doses was initially added to 

her insulin doses which were reduced to intermediate insulin 

2 units pre-breakfast and 3 units pre-dinner time unit 

Three days later, further reduction of insulin doses was 

mad; pre-breakfast 1units and 2 units pre-dinner time. As the 

pre-meals blood glucose levels were within the normal level, 

more to the lower side. The insulin dose became one unit 

pre-breakfast and one unit pre-dinner time units for one day. 

Then it became one unit per day at morning time for another 

day, then it discontinued completely. 

Patient was discharge on glibenclamide 1mg PO BID , to 

follow up her pre-meal glucose levels in the clinic . 

3. Discussion 

A rare form of monogenic diabetes is the neonatal diabetes 

(6) ,which is diagnosed within the first 6 months of life (7,8). 

Neonatal diabetes is reportedly affecting 1 in 400,000 infants 

worldwide (7). 50% of the patients, the diabetes is transient 

(TNDM; MIM#601410), resolving within 3 months, and 50% 

of the patients have a permanent form of diabetes (PNDM; 

MIM# 606176) (9). In this type of diabetes, auto antibodies 

are rare and human leukocyte antigen (HLA) genotyping 

reveals HLA haplotypes actually protective for type 1 

diabetes mellitus (7). 

The majority of cases with neonatal diabetes mellitus were 

caused by a mutation in the heterozygous or homozygous 

state in one of possible genes (9). Mutations in the KCNJ11 

(MIM# 600937), and ABCC8 (MIM# 600509) genes 

encoding the two protein subunits (kir6.2 and SUR1) of the 

ATP-sensitive potassium channel are the most common 

causes of both permanent and transient neonatal diabetes 

mellitus (7,9). Other genetic causes of PNDM are mutation 

in the insulin promoter factor-1, forehead box-P3 and 

glucokinase (9). Permanent neonatal diabetes requires 

lifelong therapy of insulin while transient neonatal diabetes 

remits early, with a possible relapse during adolescence (9). 

Monogenic diabetes results from the inheritance of a 

mutation or mutations in a single gene. The mode of 

inheritance may be dominant or recessive or may be a de 

novo mutation and hence a spontaneous case (10). As in our 

case it is most probably to be de novo in origin since the 

genetic study sowed that none of the parent has the gene . 

Most patients with permanent neonatal diabetes mellitus 

have mutations that affect the ATP-sensitive potassium 

channel (KATP channel), which regulates the release of 

insulin from pancreatic beta cells. Activating mutations 

increase the number of open KATP channels at the plasma 

membrane, hyperpolarizing the beta cells, and preventing the 

release of insulin. 

Mutations in the KCNJ11 gene encoding the Kir6.2 

subunit of the beta-cell adenosine triphosphate (ATP)-

sensitive potassium (KATP) channel are the most common 

genetic cause of permanent neonatal diabetes (10 ). 

Mutations in the KCNJ11 gene inhibit KATP-channel 

closure in response to increased levels of ATP, thereby 

preventing membrane depolarisation and insulin secretion. 

Treatment with sulphonylureas, which bind to the SUR1 

receptor of the KATP channel, allows insulin to be released 

from the pancreatic beta-cell (11). Therefore, many people 

with neonatal diabetes who have previously been dependent 

on insulin can now be successfully treated with 

sulphonylureas (12). Any SU can be as effective as any other 

in treating the diabetes. Gliclazide only binds to SUR1 

(pancreas/neurons) whereas Glibenclamide binds to cardiac 

and muscle (SUR2A) as well. We used glibenclamide in our 

case but other sulphonylureas have been successfully used 

(2). 

Our patient changed treatment from insulin to 

glibenclamide using\an inpatient-based short transfer 

protocol (2), before therapy change, the patient had an 

insulin requirement of 0.9 U/kg/d. Insulin was reduced 

during the first day of SU substitution to less than 20% of its 

pre-transfer dose and then used only as a bolus for 

hyperglycemia correction . 

There are some remarkable benefits of SU treatment. This 

includes improved glycemic control and the flexibility to 

respond with appropriate insulin secretion, which is very 

important for a normal lifestyle. In addition, The commonest 

known side effects of SU are: skin allergies (1-5%) which 

may resolve and gastrointestinal including diarrhoea (1-2%). 

Blood disorders – anaemia, leucopoenia and 

thrombocytopenia – are rare. Sulfonylureas can occasionally 

cause a disturbance in liver function and these are only mild 

and transitory (2). 

4. Conclusion 

Recognition of permanent neonatal diabetes is important 

as the majority of patients with a KATP-channel mutation 
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can successfully undergo treatment transfer from insulin to 

sulphonylureas which may be attempted at any age, even 

after many years of receiving insulin injections 
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