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Transient neonatal diabetes mellitus: a case report
Gecici neonatal diyabetes mellitus: bir olgu sunumu
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Abstract

Neonatal diabetes mellitus (NDM) is defined as hyperglycemia in the first six months of life for at least two
weeks and requiring insulin therapy. Although its incidence is 1 in 90000-160000 live births, its frequency rises
to 1/30000 in societies such as our country, where consanguineous marriages are common. NDM may be seen
as transient (50-60%), permanent or a part of syndromes. Clinical manifestations of NDM are intrauterine growth
retardation, growth cessation, excessive urination, dehydration, and ketoacidosis.

Since hyperglycemia may develop due to many different reasons in premature or low birth weight babies,
difficulties and delays may occur in diagnosis. If the high blood glucose level lasts longer than 7-10 days after
excluding other causes of transient hyperglycemia, it is recommended to suspect NDM and perform genetic
examination, especially in infants with blood glucose above 250 mg/dL.

Herein, a newborn, referred to our neonatal unit due to persistent hyperglycemia on the postnatal 15th day and
diagnosed as transient NDM after excluding other causes of hyperglycemia, is presented due to the rarity of the
disease.
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Oz

Neonatal diyabetes mellitus (NDM), yasamin ilk alti ayinda en az iki hafta siiren ve inslin tedavisi gerektiren
hiperglisemi olarak tanimlanir. Gértilme sikligi 90000-160000 canli dogumda bir olmasina ragmen ulkemiz gibi
akraba evliliklerinin yaygin oldugu toplumlarda goérilme sikligi 1/30000'e kadar ¢cikmaktadir. NDM gegici (%50-
60), kalici veya sendromlarin bir pargasi olarak gorulebili. NDM'nin klinik belirtileri intrauterin blytime geriligi,
blydmenin durmasi, asiri idrara ¢gikma, dehidratasyon ve ketoasidozdur.

Premature veya dustuk dogum agirlikl bebeklerde bir¢ok farkli nedene bagli olarak hiperglisemi gelisebileceginden
tanida zorluklar ve gecikmeler yasanabilmektedir. Gegici hipergliseminin diger nedenleri diglandiktan sonra kan
sekeri yuksekligi 7-10 gliinden uzun siriyorsa Ozellikle kan sekeri 250 mg/dL'nin Gzerinde olan bebeklerde
NDM'den sliphelenilmesi ve genetik inceleme yapilmasi Onerilir.

Burada postnatal 15. giinde inatgi hiperglisemi nedeniyle yenidogan unitemize basvuran ve diger hiperglisemi
nedenleri dislandiktan sonra gegici NDM tanisi alan bir yenidogan, hastaligin nadir goriilmesi nedeniyle
sunulmaktadir.

Anahtar kelimeler: Konjenital, neonatal diyabet, gegici, tani.

Sénmez Demir G, Yildirmgakar D, Ocal M, Ozdemir OMA, Altincik SA, Cetin GO, Ergin H. Gegici neonatal
diyabetes mellitus: bir olgu sunumu. Pam Tip Derg 2024;17:389-393.

Gllay Sénmez Demir, Specialist Dr. Pamukkale University Faculty of Medicine, Department of Pediatrics, Division of Neonatology, Denizli,
Turkiye, e-mail: gulaysonmezdemir@gmail.com (https://orcid.org/0000-0001-6472-8912) (Corresponding Author)

Didem Yildirimgakar, Specialist Dr. Pamukkale University Faculty of Medicine, Department of Pediatric Endocrinology, Denizli, Tirkiye, e-mail:
dycakar@gmail.com (https://orcid.org/0000-0002-4788-3256)

Murat Ocal, Specialist Dr. Pamukkale University Faculty of Medicine, Department of Pediatric Endocrinology, Denizli, Tiirkiye, e-mail:
drmurat2010@gmail.com (https://orcid.org/0000-0002-4424-07051)

Ozmert M.A. Ozdemir, Prof. Pamukkale University Faculty of Medicine, Department of Pediatrics, Division of Neonatology, Denizli, Tirkiye,
e-mail: drozmert@gmail.com (https://orcid.org/0000-0002-2499-4949)

Selda Ayca Altincik, Prof. Pamukkale University Faculty of Medicine, Department of Pediatric Endocrinology, Denizli, Turkiye, e-mail: saltincik@
pau.edu.tr (https://orcid.org/0000-0002-6234-0874)

Gokhan Ozan Cetin, Prof. Pamukkale University Faculty of Medicine, Department of Pediatric Endocrinology, Department of Genetics, Denizli,
Turkiye, e-mail: ocetin@pau.edu.tr (https://orcid.org/0000-0002-6100-7973)

Hacer Ergin, Prof. Pamukkale University Faculty of Medicine, Department of Pediatrics, Division of Neonatology, Denizli, Tirkiye, e-mail:
hacergin@yahoo.com (https://orcid.org/0000-0002-6002-4202)

389



Pamukkale Medical Journal 2024;17(2):389-393

Sonmez Demir et al.

Introduction

Neonatal diabetes mellitus (NDM) is defined
as hyperglycemia in the first six months of life,
persisting for at least 15 days, and requiring
insulin therapy [1-3]. A blood glucose level
of >150 mg/dL in newborns is defined as
hyperglycemia. Hyperglycemia is common,
especially in premature and low-birth-weight
infants, due to stress, sepsis, and the use of
drugs such as steroids and beta-adrenergic
agents [1, 4]. After excluding the other causes
of transient hyperglycemia, NDM should be
suspected in infants whose blood glucose
level is still high, especially in infants whose
blood glucose level is above 250 mg/dL [1, 4,
5]. Although the frequency of NDM is reported
as one in every 90000-160000 live births,
its frequency increases in societies where
consanguineous marriages are common [1,
6]. In a study covering 5 provinces in the
Southeastern Anatolia region of our country,
the incidence of NDM was found to be at least
1/30000 [7].

Clinical findings of neonatal diabetes are
failure to gain weight, growth retardation,
excessive urination, and secondary dehydration.
If the diagnosis is delayed, severe ketoacidosis
may also be added to these symptoms [8]. The
birth weight of babies is generally low due to
intrauterine insulin deficiency [9]. NDM can be
transient, permanent or a part of syndromes.
Transient NDM is present in 50% to 60% of
cases with neonatal diabetes [1, 8]. Transient
NDM goes into remission in the first 3-6 months
of life, but recurrence may be seen in 40-
50% of cases, especially during puberty, so it
is recommended not to exclude infants from
clinical follow-up. Clinically, it is very difficult to
distinguish between transient and permanent
diabetes. More than 20 genetic causes have
been reported for transient or permanent NDM
[1, 6]. Insulin is the essential therapy for neonatal
diabetes, and an infusion pump is often used in
insulin therapy because of the low-dose insulin
requirement in newborns [1, 10]. Although rare,
oral sulfonylurea therapy is also used in some
types of NDM [11, 12].

In this article, a newborn, referred to our
neonatal unit due to persistent hyperglycemia
on the postnatal 15th day and diagnosed as
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transient NDM after excluding other causes
of hyperglycemia, is presented because of its
rarity.

Case report

The patient, born at 37 weeks’ gestation to
a 26-year-old mother, had respiratory distress
and was admitted to the neonatal intensive care
unit with the preliminary diagnosis of transient
tachypnea of the newborn. After the therapies of
appropriate parenteral fluid (60 mL/kg/day, 10%
dextrose, 4.2 mg/kg/minute glucose infusion)
and nasal continuous positive airway pressure,
the respiratory symptoms of the patient were
resolved completely on the second day. Enteral
nutrition was started with breast milk on the first
postnatal day.

According to the patient history,
hyperglycemia (825 mg/dL) was detected on
postnatal first day, and also it was observed that
hyperglycemia (735 mg/dL) persisted despite
appropriate fluid therapy (80 mL/kg parenteral
5% dextrose, 2.4 mg/kg/minute, and enteral
nutrition). In addition, although the patient had
normal blood gases, negative keton in the
urine, and reduction of glucose infusion, its
blood glucose level was higher than 250 mg/
dL. Therefore, it was decided to start the insulin
infusion at a dose of 0.01 U/kg/h; afterwards, the
insulin dose was increased to 0.07 U/kg/h. The
patient, whose glucose levels were regulated
after insulin therapy and whose hyperglycemia
recurred when insulin therapy was interrupted
(>250 mg/dL), was admitted to our neonatal
intensive care unit (NICU) with a prediagnosis
of neonatal diabetes for further examination and
therapy.

It was learned from the patient’s history that
her parents were first-degree cousins, and they
did not have a known disease such as diabetes.
In addition, the patient's mother did not use
any medication during pregnancy. On physical
examination, the patient’s body weight was 1945
grams (<3 percentile), head circumference was
33 cm (10 percentile), and height was 47 cm (3-
10 percentile). Her general condition was good;
she was active, and her system examinations
were normal. She was externally female and did
not have a syndromic facial appearance. In the
laboratory evaluation, electrolytes and kidney
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and liver function tests were normal; acute phase
reactants were negative. The patient, who was
considered small for gestational age (SGA),
had negative TORCH serology. Blood glucose
level was 462 mg/dL, C- peptide was 0.08 ug/L
(N:0.9-7.1 ug/L), insulin was 2.3 mU/L (N:2.6-
24.9 mU/ L), urine ketone was negative, urine
glucose was 2 positive, anti-insulin antibody,
anti-glutamate decarboxylase (anti-GAD) and
islet cell antibodies were negative. The patient’s
stool steactocrit value was 0.014%, and
pancreas was seen to be structurally normal on
magnetic resonance imaging. In consultation
with the genetics department, an examination
was performed for neonatal diabetes genes, but
no known mutations were detected.

A sensor-assisted insulin pump was fitted to
the patient on the second day of hospitalization
in the NICU. Basal insulin was determined to be
0.025 u/h (0.012 u/kg/h), the insulin sensitivity
factor was 300 mg/dL, and the carbohydrate/
insulin ratio was 45/1. She was fed orally with
breast milk every three hours. If the pre-feeding
blood glucose level was above 150 mg/dL, a
bolus wizard was used, and if it was below, a
manual bolus was administered (0.15U for 100-
150 mg/dL, 0.10U for <100 mg/dL). If the blood
glucose level was below 60 mg/dL, no insulin
was administered. Postprandial blood glucose
was measured 1.5 hours after feeding, and a
correction insulin dose was administered with a
bolus wizard at values of blood glucose above
300 mg/dL.

On postnatal day 57, it was observed that
the patient’s insulin requirement started to
decrase. On postnatal day 59, the patient no
longer needed insulin, and her blood glucose
level was in the normal range (between 70-
100 mg/dl). The patient, whose blood glucose
was regulated and did not require insulin, was
discharged on postnatal day 62 with a diagnosis
of transient NDM, and clinical follow-up was
planned.

Discussion

Neonatal diabetes can be recognized in the
first few days of life, and it may be difficult to
diagnose, especially in premature or low-birth-
weight babies, as hyperglycemia may develop
due tomanydifferentreasons[9]. The prevalence
of hyperglycemia in premature infants is 25-
75%. Hyperglycemia is often seen in the first

days of life and usually returns to normal levels
after a few days [13]. There are many causes
of hyperglycemia in the neonatal period, such
as parenteral glucose administration, sepsis,
increased regulatory hormones due to stress,
and drugs like steroids [2-4]. Diabetes should be
suspected in a newborn if hyperglycemia lasts
longer than 7-10 days, and genetic examination
should also be recommended if it exceeds 2-3
weeks [1, 5]. In the examinations of our patient
for the causes of transient hyperglycemia, acute
phase reactants were negative, and blood and
urine cultures showed no growth. On the 15th
day, she was followed up with the diagnosis of
NDM because her hyperglycemia continued
and her insulin need continued.

Neonatal diabetes mellitus may be
presented with growth retardation, dehydration,
and ketoacidosis, which may be fatal if
the diagnosis is delayed [5, 6, 14]. Severe
hyperglycemia (blood glucose >360 mg/dl) may
cause significant osmotic changes leading to
intraventricular bleeding [5]. It is very important
to measure serum glucose, urine ketone,
serum c- peptide, and insulin levels in the
initial evaluation of infants with suspected of
having this disease. Radiological evaluation of
the pancreas should be recommended for the
presence or absence of the pancreas, because
this will guide the diagnosis and treatment [5,
10, 15]. Our patient had a low birth weight, but
normal growth was achieved by insulin therapy,
and laboratory values were also compatible with
NDM. No structural anomaly or agenesis was
detected in the pancreas radiologically with an
MRI.

Neonatal diabetes is detected frequently
in the first 6 months of life, but rarely until
the 12th month of life, and it is highly likely
to be caused by a monogenic defect [6, 16].
Genetic mutations cause NDM development by
disrupting pancreatic beta cell functions, leading
to decreased insulin secretion, pancreatic
hypoplasia/agenesis or beta cell damage
[15, 17]. Therefore, genetic examination is
recommended in all NDM cases [6, 17]. In
a large international cohort study including
patients clinically diagnosed with neonatal
diabetes; it was reported that 80% of the
patients had an underlying genetic defect. It has
also been reported that genetic analysis should
be performed regardless of time in patients
presenting with acute severe hyperglycemia
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(serum glucose higher than 1000 mg/dL) [1, 5,
14]. So, we analyzed the genetic mutations of the
patient for NMD by next generation sequence
analysis; however, no known mutations could
be detected.

Neonatal diabetes may be divided into
transient, permanent, and syndromic forms
according to its phenotypic characteristics [1].
Duplication of genes (ZAC, HYMAI) in the 6924
region is responsible for the majority of the
transient forms. Mutations of the KCNJ11 and
ABCC8 genes, which encode the potassium
channel subunit of the beta cell responsible for
insulin secretion, are in the second frequency
range. In transient NDM, remission is usually
between 13-18 weeks; however, in about
40% of the cases, hyperglycemia may recur
in later life. Mutations of KCNJ11, ABCCS,
and insulin (INS) genes are responsible for
the permanent form of NDM. The genotype-
phenotype relationship is weak, and it is difficult
to distinguish the transient/permanent form
clinically [1, 16]. Remission was developed in
our patient between 8-9 weeks, and no genetic
mutation was detected.

Early diagnosis and initiation of insulin
therapy are very important in terms of the
metabolic effects of ketoacidosis and preventing
the development of chronic and irreversible
complications of diabetes [1]. If the blood
glucose level is higher than 180-200 mg/dL
and there is +2 glucosuria in a newborn, insulin
therapy should be needed [18]. The prognosis
and treatment options for monogenic forms of
neonatal diabetes vary greatly depending on
which gene is affected. 40% of neonatal diabetes
patients have mutations in KCNJ11 and ABCC8
that affect the pancreatic beta cell K-ATP
channel [19]. Patients with these mutations
can be treated with oral sulfonylureas. Studies
show that, unlike insulin, early sulfonylurea
therapy may improve neurodevelopmental
outcomes in sulfonylurea-responsive patients
[11, 12, 20]; however, without genetic
conclusions, empirical sulfonylurea therapy is
not recommended. Insulin therapy was started
for our patient. Insulin therapy was administered
with an infusion pump, as it provided ease of
administration at very low doses. While insulin
therapy is administered with an infusion pump,
a blood glucose sensor is simultaneously
placed subcutaneously, and continuous blood
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glucose is monitored. No severe symptomatic
hypoglycemia was experienced in the clinical
follow-up. The presented patient's blood
glucose was regulated between 8 and 9 weeks;
she did not need insulin therapy on the 62" day,
so she was discharged with the consideration of
transient NDM and followed up clinically.

In conclusion, if hyperglycemia in the
newborn exceeds one week, neonatal diabetes
should be suspected; if it exceeds two weeks,
molecular genetic studies should be started; and
it should not be forgotten that early diagnosis
and treatment have very important effects on
the clinical course of these infants with NDM.
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