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Case Report

A case of permeant neonatal diabetes with KCNJ11 mutation
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ABSTRACT

Neonatal diabetes mellitus is considered when there is hyperglycaemia requiring insulin therapy. Phenotypically
NDM is classified into three types-transient, permanent and syndromic forms. Permanent NDM-may start in new-
born life and is mainly due single gene mutations-KCNJ11 and ABCC8. This mutation is almost 90% manageable
with oral sulphonyl ureas. We report a case of Permanent NDM with KCNJ11 mutation who presented in diabetic
Ketoacidosis at 4 months of age. Clinical genome sequencing revealed a heterozygous missense variation in exon 1 of
the KCNJ11 gene (chrll: g.17387491G>A) that results in the amino acid substitution of cysteine for arginine at
codon 201. She was initially treated with insulin for which she had poor glycaemic control. She responded well

following the switch over to sulphonylureas with good compliance and has normal development.
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INTRODUCTION

Neonatal hyperglycaemia is common in first 3-5 days of
life. It is usually resolves by 2 to 3 days. Neonatal
diabetes mellitus is considered when there s
hyperglycaemia (blood glucose >250 mg dl) requiring
insulin therapy. Neonatal diabetes mellitus is found to be
occur 1 in 90,000 to 160,000 of live births.! These
children may present in severe dehydration, as there is
profound glycosuria and may even have ketosis. It is very
essential to rule out other causes of neonatal
hyperglycaemia like infection, stress, prematurity in
infants leading to pancreatic insufficiency, usage of
medications like steroid or in some cases iatrogenic
administration of glucose containing fluids before
considering the diagnosis of neonatal diabetes mellitus.

Phenotypically NDM is classified into three types-
transient, permanent and syndromic forms. Transient
NDM- onset happens in first week of life but may persist
to continue for few weeks or months after which they
have spontaneous resolution. Average duration of the
disease by 12 weeks. Some of the individual may go on

to develope type 1 diabetes mellitus in later life.
Permanent NDM-may start in newborn life and is mainly
due single gene mutations-KCNJ11 and ABCCS8.°
Among this KCNJ11 mutation cause alteration of sub
unit of ATP sensitive K* channels of pancreatic beta
cells. This leads to dysregulation of insulin secretion.
This mutation is almost 90% treatable with oral sulphonyl
ureas.! Permanent NDM also known to have associations
like developmental delay, epilepsy and hypotonia like
neurological manifestations. Syndromic forms of NDM-
this type are seen in association with several syndromes
that may cause beta cell destruction, pancreatic
hypoplasia or aplasia. Common syndromes known are
Wolcott Rallson syndrome, IDEX syndrome, Fanconi
Bickel syndrome etc.

CASE REPORT

A 4-month-old baby presented with poor feeding and
activity following a minor illness. On examination she
was drowsy and dehydrated with acidotic breathing. At
arrival blood glucose was 620 mg dl. Blood gas done
showed severe metabolic acidosis (pH-7.139 and HCOs-
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8.9). HbAlc was 15%. She was managed with iv fluids
and insulin infusion. She was discharged with insulin on
basal bolus regimen and was advised genetic study.

She had irregular follow up and poor compliance with
insulin therapy. She later presented at 4 years of age with
poor glycaemic control and Hbalc was 17.1%. Blood
sugars were managed with insulin infusion and other
supportive measures. Clinical exome done detected a
heterozygous missense variation in exon 1 of the
KCNJ11 gene (chrl1:9.17387491G>A,; depth: 194x) that
results in the amino acid substitution of cysteine for
arginine at codon 201 (p.Arg201Cys). Thyroid
peroxidase antibody done was negative. Oral
glibanclamide was started in low doses along with
insulin. Insulin tapered and stopped within 5 months.
She showed fair response with treatment of oral sulfonyl
ureas within three months. (HBalc-7.3%, FBS-113 mg
dl, PPBS-90 mg dl). Scheduled evaluation is showing
child attaining all developmental milestones up to age
with no syndromic features or seizures.

DISCUSSION

Permanent NDM typically start before 6 months of age
and is mainly caused by KCNJ11/ABCC8 mutation.
Among the children with permanent neonatal diabetes,
30-50% patients present in diabetic ketoacidosis.! Our
child was also in diabetic ketoacidosis at her initial
presentation.

Normally in pancreatic beta cell, increased glucose across
the GLUT-2 transporter is metabolized by the enzyme
glucokinase, and causes increased ATP production. This
also leads to closuring of K*- ATP channel in pancreatic
beta cell, which in turn depolarise the cell membrane,
activates the calcium channel that will lead to exocytosis
of insulin granules.

The gene KCNJ11 encodes for the inner subunit (kir 6.2)
of this K*- ATP channel and ABCC8 encodes for outer
subunit (SUR1). Mutations leading to K*- ATP channel
remaining open even at the time of hyperglycaemia. This
cause ineffective insulin secretion from pancreatic beta
cell. Majority of these mutations are denovo and rarely
family history is noticed.? Our child had no significant
family history. Common signs like polyuria, tachypnea,
flu like symptom, tiredness, weakness and dehydration
seen in children with neonatal diabetes was also seen in
our child during her presentation®.

As there is presence of K*- ATP channel in the brain,
mutation of this channel also may show features of
central nervous system involvement. They may present
with ADHD, sleep disturbances, development delay and
even seizures. This may be mild delay of development to
severe forms like DEND syndrome, which is having
development delay and epilepsy along with neonatal
diabetes. Other features like autism, learning disability,

memory deficits and visuospatial abilities dysfunction
which was not noticed in our child.*

Initial assessment in neonates may include measurement
serum glucose, C- peptide, insulin level, urine and blood
ketone level. Genetic testing may be strongly advised as
there may be responders to sulphony! ureas.®

Mutation with KCNJ11 and ABCC8 causing permanent
NDM may be treated with oral sulphonyl ureas. Around
90-95% these pattern successfully changed from their
initial insulin treatment to OHA with good glycemic
control.5 The effect of sulphonyl ureas are due to their
effect on mutant K*- ATP channel in pancreatic beta cell.

Sulphonyl urea bind to SUR1 subunit of K*- ATP
channel, close it independent of Adenosine Triphosphate
and cause exocytosis of insulin when there is
hyperglycemia. This leads to better glycemic control and
prognosis. This makes genetic testing for KCNJ11
important in patients suspected permanent NDM cases.
Recent studies showed KCNJ11 mutation patient
achieves good glycemic control within 3-6 months after
starting sulphonyl ureas.

Glibenclamide is the OHA used in majority of cases of
permanent NDM. Other drugs like glipizide, tolbutamide,
glimipiride may also be uses but with no superiority
among each of them. The risk of hypoglycemia is low
when compared to insulin treatment in a 10 year follow
up study done.®

Initial starting dose of glibenclamide was 0.1 mg/kg/day
and increased to 1mg/kg/day gradually. Most common
side effects noticed are diarrhoea, nausea, weight loss due
to reduced appetite was not noticed in our subject.

In a similar case reported by with mutation of KCNJ11
gene with substitution of C to T at bp (c.601c>t): leading
to substitution of amino acid arginine by cytosine at
codon 201, R201C, child was successfully shifted to
sulphonyl urea from insulin treatment by 4 weeks. It was
also a heterozygous mutation and with shift to sulphonyl
ureas child showed significant lowering levels of Hbalc.’

Neurodevelopmental effects on patients with permanent
NDM are favourable if sulphonyl ureas are started earlier.
Bownan et al showed better CNS profile in patients with
permanent NDM with sulphonyl ureas.® Our child is
under follow up for growth and neurodevelopment as
NDM with KCNJ11 gene mutation are at risk for
developing developmental delays and obesity in later life.

CONCLUSION

Patients with suspected permanent NDM should be
undergo genetic study to look for KCNJ11 and ABCC8
mutation for the highest benefits from treatment with
sulphonylureas. Patients with KCNJ11 mutation can be
effectively transferred from their initial insulin treatment
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to oral sulphonylureas with good glycaemic control and
patient compliance. To tackle glucose level fluctuation
mainly seen in neonatal patients with diabetes mellitus
and significant reduction in Hbalc levels with increased
reduction in diabetes related complication sulphonylureas
would be better compared to insulin treatment in people
with KCNJ11 mutation.
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