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—ABSTRACT ~
Introduction: Neonatal diabetes is a rare and surprising diagnosis, with many complications and
difficult management by the medical team.
Objectives: Management of the diabetes mellitus new-born in our maternity.
Matherial and methods: Analysis of one of the rare cases of diagnosed neonatal diabetes.
Conclusions: Given the rarity of such cases, this event can guide the medical care team consisting
of obstetricians, neonatologist and diabetes doctor to effective collaboration by protocol management of
\new—born with diabetes mellitus suspicion.
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INTRODUCTION Neonatal diabetes is now understood to
arise from mutations in genes that play critical
roles in the development of the pancreas, of
B-cell apoptosis and insulin processing and the
regulation of insulin release (3).

The majority of the cases present intrau-
terine growth retardation (IUCR), failure to
thrive, decreased subcutaneous fat, and low or
undetectable C-peptide levels (4).

Diagnosis of “early-onset” diabetes can oc-
cur within the first days or months of life with
hyperglycemia, in rare cases there are neural
complications with a potential diagnostic pro-
blem witch is the differention of a monogenic
cause vs. autoimmune type 1 diabetes in these
children with early-onset diabetes (3). The
combined data from the cases indicate that
over half (~57%) of NDM are transient, require
insulin treatment initially, and spontaneously
resolve in less than 18 months, only to relapse
in later years (3).

eonatal diabetes mellitus (NDM)
is a monogenic form of diabetes,
rare disease, one to 100.000 to
500.000 live births, which can
occur in the first 6 months of life.
Infants with NDM do not produce enough in-
sulin, leading to an increase blood glucose (1).

In about half of those with NDM, the condi-
tion is lifelong and is called permanent neona-
tal diabetes mellitus (PNDM). In the rest, the
condition is transient and disappears during
infancy but can reappear later in life - transient
neonatal diabetes mellitus (TNDM). Specific
genes that can cause NDM have been identi-
fied (1).

Neonatal diabetes mellitus (NDM) is a rare
(1:300,000-400,000 newborns) metabolic di-
sorder characterized by hyperglycemia with
low levels of insulin (2), affects all races and
ethnic groups (3).
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TNDM represents 50% to 60% of cases of
neonatal diabetes, is a disorder of insulin pro-
duction that resolves postnatally and there are
no clinical features that can predict whether a
neonate with diabetes (but no other dysmor-
phic features) will eventually have permanent
or transient disease (2). In nonsyndromic per-
manent neonatal diabetes mellitus (PNDM) hy-
perglycemia appears within the first six months
of life that and does not resolve over time.
Clinical manifestations at the time of diagnosis
include intrauterine growth retardation (IUGR),
hyperglycemia, glycosuria, osmotic polyuria,
severe dehydration, and failure to thrive (6).

CASE REPORT

e report the case of a male new-born,

from twin-born, delivered by c-section,
cranial presentation, at the gestational age of
35 weeks, weighing 1500 g (intrauterine growth
retardation, p<10%), from pregnancy obtained
by in vitro fertilization, second twin.

At birth: Apgar Score 7, features of down
syndrome - epicanthic eye-fold, hypertelorism,
protruding tongue, small ears, cutis laxa, ogive
palate, simian crease, gap between 1< and 2
toes. It required initial care in neonatal inten-
sive unit, with favorable evolution and para-
clinical markers (laboratory, radiography, ultra-
sound transfontanelar) normal for gestational
age, except blood glucose levels over 400 mg/
dl'in repeated tests. The nutrition was initiated
since the first hours of life with preterm formu-
la and breast milk, but poor weight gain over
time.

Diabetologist indicate the treatment with
insulin at one month of life, under careful fol-
low-up of glucose in blood and urine and clini-
cal course. Genetic screening has decided on a
karyotype.

Down’s syndrome is one of the common
chromosomal disorders and the most common
cause of mental retardation. It is well-known
that this patients have an increased prevalence
of autoimmune disorders affecting both endo-
crine and non-endocrine organs (15). Although
cases of Down Syndrome associated with dia-
betes mellitus have been reported in the past,
most of the cases were associated with type 1
diabetes mellitus, rarely with type 2 (16).

According to the neonatal protocols, al-
though it started enteral nutrition with brest
milk and parenteral nutrition in the first hours
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of life, in the absence of specific pathologies,
weight gain was installed after a month of life,
after the introduction of insulin treatment.

DISCUSSION

he role of insulin in fetal growth, especially

during the last trimester of pregnancy is im-
portant in the high rate of IUGR. Insulin pro-
duction is inadequate, requiring exogenous in-
sulin therapy. Hyperglycemia, failure to thrive
and, in some cases, dehydration occur after
birth.

A defect in cell maturation has been sug-
gested (7) with exocrine pancreatic insufficien-
cy present in only a few patients (8).

Permanent hyperglycemia requiring insulin
therapy developed in five of the seven TNDM
patients who were older than 8 years of age in
a French cohort (9). The “transient” form of the
disease is probably a permanent B-cell defect
with variable expression during growth and de-
velopment. A major factor in the onset of re-
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FIGURE 1. Management of diabetes mellitus in infants - Beate
Karges, Thomas Meissner, Andrea Icks, Thomas Kapellen &
Reinhard W. Holl Nature Reviews Endocrinology 8, 201-211 (April
2012) doi:10.1038 /nrendo.2011.204. A. Mechanisms of normal insulin
secretion. B. Localization of genetic defects within the p cell and their
effect on impaired insulin release.
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current diabetes is probably puberty, which is
associated with significant insulin resistance.

We concluded that the majority of children
with TNDM in remission have no evidence of
B-cell dysfunction or insulin resistance in the
fasting state. Measures of insulin response to
intravenous glucose loading are often normal
but suggestive of future recurrence if profound-
ly abnormal (10).

Permanent neonatal diabetes mellitus is less
common than the transient form, develops in
the neonatal period and does not go into re-
mission.

In an Italian study conducted in infants de-
veloping diabetes before the age of one year, a
clear difference was demonstrated between
those infants developing diabetes before the
age of 180 days and those after. The children
developing early diabetes had a very high pres-
ence of “protective” HLA alleles against classi-
cal type 1 diabetes (76% with O or 1 suscepti-
bility heterodimers), compared to only 12% in
the late (>180 days) onset group (11). In addi-
tion, autoimmune markers were far less preva-
lent in the early onset group of children com-
pared to children with late onset diabetes (15%
vs 65% if onset after 180 days) (2).

What we know so far about TNDM vs.
PNDM: 1) Patients with TNDM are more likely
to have intrauterine growth restriction than ke-
toacidosis; 2) TNDM patients are younger at
the age of diagnosis of diabetes and have lower
initial insulin requirements; 3) Cannot be dis-
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FIGURE 2. Causes of neonatal diabetes mellitus with onset <6
months of age (in percent of total) in 225 infants from the DPV cohort
(period of 2000 - 2010). karges, B. et al. (2011) Management of
diabetes mellitus in infants Nat. Rev. Endocrinol. doi: 10.1038/
nrendo.2011.204.
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tinguished based on clinical features; 4) Very
early onset diabetes mellitus seems to be unre-
lated to autoimmunity 5) Recurrent diabetes is
common in patients with “transient” neonatal
diabetes mellitus and, consequently, prolonged
follow-up is imperative; 6) Molecular analysis
of chromosome 6 anomalies, the KCNJ11 and
ABCC8 genes (encoding Kir6.2 and SURT re-
spectively) provide a tool for identifying tran-
sient from permanent neonatal diabetes melli-
tus in the neonatal period; 7) About 50% of the
PNDM cases are linked to potassium channel
mutation which has potentially important ther-
apeutic consequences leading to transfer some
patients from insulin therapy to sulfonylureas
(2).

Follow-up: Lifelong monitoring of blood
glucose concentrations at least four times a day,
periodic developmental evaluations and after
age ten years, annual screening for chronic
complications of diabetes mellitus including
urinalysis for microalbuminuria and ophthal-
mologic examination for retinopathy (6).

There is a hypothesis according to which
heterozygous activating mutations in the gene
encoding Kir6.2 cause permanent neonatal di-
abetes and may also be associated with devel-
opmental delay, muscle weakness, and epilep-
sy. lIdentification of the genetic cause of
permanent neonatal diabetes may facilitate the
treatment of this disease with sulfonylureas
(12). Oral sulfonylurea therapy is safe and ef-
fective in the short term in most patients with
diabetes due to SURT mutations and may suc-
cessfully replace treatment with insulin injec-
tions (13).

Insulin therapy and high caloric intake is im-
portant to obtain weight gain and growth in
newborns with intra-uterine growth restriction.
Although pediatricians face numerous difficul-
ties in managing insulin therapy in the newborn
period, very few data are available on the
methods of insulin delivery in neonatal diabe-
tes. In infants with transient neonatal diabetes
mellitus, ultralente insulin treatment should be
given (14). Insulin pump may offer an thera-
peutic tool in this age group only in experi-
enced hands.

Realizing how difficult it is to take care of a
child of this age with diabetes mellitus should
prompt clinicians to transfer these children to
specialized centers (2).

Genetic counselling should be considered
in all the cases of infants with diabetes mellitus.



The risk of recurrence is different according
to the “transient” or permanent form of the dis-
ease and to the different molecular mecha-
nisms identified (2).

In the neonatal period, the prognosis is
linked to the severity of the disease, the degree
of dehydration and acidosis, as well the rapid-
ity with which the disease is recognized and
treated; in the following period, the prognosis
is determined by the associated malformations
and lesions. Finally, the prognosis rely on the
metabolic control, as in all the forms of diabe-
tes mellitus, which will determine the timing of
appearance of the long standing diabetes com-
plications (2).

The particularity of the case is a rare occur-
rence of diabetes in pregnancy monitored
(IVF). The clinical presentation of diabetes is
the specific form described in the literature.

The low birth weight and catch-up growth
in NDM of genetic origin might increase insulin
resistance and contribute to the later relapse in
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the same age and sex, so appropriate therapy
improves and may normalize growth and de-
velopment (1). The pancreatic dysfunction may
be maintained throughout life, with relapse ini-
tiated at times of metabolic stress such as pu-
berty or pregnancy (5).

CONCLUSION

eonatal diabetes mellitus require care by a
multidisciplinary team (obstetrician, neo-
natologist, diabetologist, genetician).

Family counseling is a priority, considering
the fact that it involves a careful follow-up and
additional living costs.

After birth, some ot this infants fail to thrive
and do not grow as rapidly as other infants of
the same age and sex. Appropriate therapy im-
proves and may normalize growth and devel-
opment (1).
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