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Abstract

Neonatal diabetes mellitus (NDM) is a rare monogenic disorder presenting within the first six
months of life. It is frequently under-recognised in low-resource settings due to its clinical overlap
with severe sepsis. We report an 11-week-old Nigerian infant who presented with fever, respiratory
distress, convulsions, severe dehydration, and altered consciousness, and was initially managed as
severe bronchopneumonia with sepsis. Subsequent evaluation revealed marked hyperglycaemia
(random blood glucose >33.5 mmol/L), metabolic acidosis (serum bicarbonate 11 mmol/L), and
ketonuria, confirming diabetic ketoacidosis (DKA). The persistence and severity of hyperglycaemia
beyond expected stress responses raised suspicion of an underlying metabolic disorder. The patient
was managed with intravenous fluids, insulin therapy, and antibiotics, followed by careful
metabolic stabilisation, after which a structured transition from insulin to oral glibenclamide was
undertaken, resulting in sustained glycaemic control. In the absence of genetic testing, the
favourable clinical and biochemical response to sulfonylurea therapy provided functional support
for the diagnosis of NDM. The child has remained stable on follow-up care for two years. This case
highlights the diagnostic challenge posed by the overlap between sepsis and metabolic disorders in
early infancy and underscores the importance of routine glucose assessment in critically ill infants.
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Introduction
Neonatal Diabetes Mellitus (NDM) is a rare
disease characterised by

hyperglycaemia presenting within the first six

persistent

months of life. Unlike autoimmune Type 1
diabetes, it is a monogenic disorder affecting
pancreatic B-cell development and insulin
secretion. The estimated global incidence
ranges from 1 in 100,000 to 1 in 500,000 live
births, making it an uncommon but important
cause of neonatal hyperglycaemia."* In high-
income settings where genetic testing is readily
identified and
comprehensively characterised a growing
number of NDM cases, with well-documented

available, researchers have

therapeutic success after switching from insulin
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to oral sulfonylureas in appropriate subtypes.>
11

In contrast, in many low-resource settings,
including Nigeria, the true burden remains
uncertain, likely due to under-recognition,
frequent misdiagnosis, and limited access to
definitive genetic testing, resulting in very few
documented cases across Africa.'*!® In Nigeria,
only a few cases of neonatal diabetes mellitus
have been reported. The report by Okolo ef
al.,'”® published over four decades ago,
described neonatal diabetes mellitus occurring
in association with infantile hypertrophic
pyloric stenosis, without the use of sulfonylurea
therapy. More recently, Obasa et al'®
documented a case of neonatal hyperglycaemia
in which distinguishing transient neonatal
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diabetes from other causes posed a diagnostic
challenge, and sulfonylurea therapy was not
utilised. These reports highlight existing gaps in
diagnosis and evolving management of
neonatal diabetes mellitus within the local
context.

NDM is genetically heterogeneous and results
from mutations in several genes involved in
pancreatic B-cell development, function, and
insulin secretion. The most common defects
involve activating mutations in KCNJ11 and
ABCCS, which encode subunits of the ATP-
sensitive potassium (KATP) channel, as well as
mutations in the insulin gene (INS). Less
frequently, abnormalities in genes responsible
for pancreatic development may be implicated.
NDM is broadly classified into transient
neonatal diabetes mellitus (TNDM), which may
remit but can relapse later in life, and
permanent neonatal diabetes mellitus (PNDM),
which requires lifelong treatment.* 18 While
genetic testing is essential for definitive
diagnosis and treatment guidance, it remains
largely unavailable in many resource-limited
settings.'*'* Consequently, in these settings,
diagnosis often relies on clinical features,

biochemical findings, and response to therapy.*
19 20

Clinically, affected infants may present with
poor feeding, dehydration, failure to thrive, and
lethargy, while diabetic ketoacidosis (DKA),
though uncommon in early infancy, may occur
and closely mimic severe sepsis. This overlap
frequently leads to delayed recognition of the
underlying metabolic disorder, particularly in
environments where infectious conditions
predominate. Early consideration of NDM is
therefore essential, with simple bedside glucose
testing serving as a critical tool for detection.
Prompt diagnosis and timely initiation of
appropriate therapy, including insulin and,
where feasible, transition to sulfonylureas, are
crucial to improving outcomes and reducing
morbidity and mortality.?!> Evidence indicates
that timely diagnosis and appropriate treatment
can achieve good glycaemic control and
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favourable developmental outcomes in affected
infants.” 2627

The case reported represents one of the few
reported cases from Nigeria and the wider
African region demonstrating successful drug

management of neonatal diabetes mellitus.

Case Presentation

An 11-week-old male infant was referred to the
Emergency Paediatric Unit of the Federal
Medical Centre, Bida, Niger State, Nigeria, on
account of a four-day history of high-grade
fever, followed by cough and progressive
difficulty in breathing. Three days into the
illness, he developed worsening respiratory
distress, and approximately four hours before
presentation, he had multiple episodes of
generalised tonic convulsions with subsequent
loss of consciousness. He had last breastfed
about two hours before the onset of seizures.
Based on the presenting features, he was
referred with a provisional diagnosis of severe
bronchopneumonia complicated by sepsis.
Pregnancy, delivery, and early neonatal period
were uneventful. He was delivered at term via
spontaneous vaginal delivery with a birth
weight of 2.8 kg and cried immediately after
birth. Breastfeeding was initiated within the
first hour of life and was exclusive. There was
no history suggestive of perinatal asphyxia or
prior neonatal illness, and immunisations were
appropriate for age. A family history of
diabetes mellitus was present in the maternal
grandfather.

At presentation, the infant weighed 3.6 kg and
appeared acutely ill, unconscious, and severely
dehydrated, with a Blantyre coma score of 3/5.
His axillary temperature was 40.1°C, pulse rate
194 beats per minute, and respiratory rate 80
breaths per minute, with oxygen saturation
ranging between 88% and 90% on room air,
improving to 98% with intranasal oxygen.
Neurological examination revealed generalised
hypotonia and a depressed anterior fontanelle,
while the pupils were equal and reactive to
light. There were no dysmorphic features,
pallor, or jaundice. Respiratory examination
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showed widespread bilateral coarse crepitations
consistent with bronchopneumonia, while the
abdomen was soft and non-distended with no
organomegaly.

Investigations and Laboratory Findings

Initial investigation findings were consistent
with severe bronchopneumonia with sepsis.
Chest radiography demonstrated
bronchopneumonic changes, while full blood
count showed leucocytosis with neutrophil
predominance and toxic granulations. The
malaria rapid diagnostic test was negative. As
part of a routine emergency assessment, a
bedside random blood glucose test performed a

few hours after admission was markedly
elevated and unrecordably high. A repeat blood
glucose level remained markedly elevated
(>33.5 mmol/L). Urine dipstick testing
revealed glycosuria (2+) and significant
ketonuria (3+). Further biochemical evaluation
showed a reduced serum bicarbonate level (11
mmol/L) and wurine pH of 6.0. Serum
electrolytes demonstrated mild derangements
in sodium and chloride, with urea and
creatinine at the upper limit of normal; these
parameters remained relatively stable on serial
monitoring. The details of the laboratory
findings are summarised in Table I.

Table I: Serum electrolytes and renal function profile at presentation and during hospitalisation

Parameter Reference Range At
Presentation

Sodium  (Na') 135-145 132

(mmol/L)

Chloride (CI)) 98 -108 95

(mmol/L)

Potassium (K*) 3.5-5.5 4.6

(mmol/L)

Bicarbonate 21-28 11

(HCOs)

(mmol/L)

Urea (mmol/L) 23-6.5 7.2

Creatinine 35-80 78

(pmol/L)

Management and hospital course

On admission, the infant was promptly
stabilised with judicious fluid resuscitation
aimed at correcting severe dehydration and
metabolic derangements, as outlined in Table
II. Urethral catheterisation was done to
facilitate accurate urine output monitoring and
to guide ongoing fluid therapy. Initial
rehydration was achieved with isotonic saline,
followed by carefully titrated maintenance
fluids adjusted according to serial glycaemic
measurements and overall clinical status.
Continuous intravenous insulin infusion was
commenced early to control hyperglycaemia
and suppress ketosis, while intravenous broad-
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Day 2 Day 4 Interpretation

135 138 Mild hyponatremia
presentation, normalised with
treatment

100 102 Mild hypochloraemia initially,
improved with therapy

4.4 4.2 Within normal range

16 22 Markedly reduced
presentation, corrected
progressively

6 4.8 Mild elevation consistent with
dehydration

70 60 High-normal initially,

but improved with rehydration

spectrum antibiotic therapy was initiated for
bronchopneumonia, which was considered the
precipitating factor for the metabolic crisis
(Table II). During the acute phase, the child was
kept nil per os, and dextrose-containing fluids
were introduced as blood glucose levels
declined, allowing safe continuation of insulin
therapy. Serial urine dipstick monitoring
demonstrated progressive resolution of
glycosuria and ketonuria in keeping with
improving metabolic control. The trend in
blood glucose levels during this period is
illustrated in Figure 1, showing a steady decline
with appropriate therapeutic adjustments.
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Table I1: Stepwise fluid, insulin, antibiotic, and glycaemic management (Weight = 3.6 kg)

Day / Phase Fluid Therapy Insulin Therapy Antibiotic Therapy Urine Findings  Clinical /
Glycaemic
Progress
Day 0 IV 09% Normal IV regular insulin Ceftriaxone 75 Glycosuria 2+, RBS >33.5
(Admission — Saline 20 ml/kg infusion 0.1 IU/kg/hr mg/kg/day Ketonuria 3+ mmol/L;
Acute DKA) over 1 hr (72 ml), (0.36 IU/hr) (270 mg/day) severe
then 0.45% saline dehydration and
at acidosis
5 ml/kg/hr
(18ml/hr)
Day 1 - 2 Continued IV IV insulin infusion IV Ceftriaxone  Glycosuria 1— Gradual fall in
(Correction phase) fluids; continued at 0.36 continued 2+, Ketonuria blood glucose;
switched to IU/hr 2+ improving
paediatric saline + sensorium
5-10%  dextrose
when RBS <14
mmol/L
Day 3 - 4 1V fluids tapered; Transitioned to SC IV Ceftriaxone Trace Ketosis
(Resolution phase) oral feeds regular insulin 0.5 continued glycosuria, resolving; stable
reintroduced 1U/kg/day Ketonuria 1+ glucose levels
(1.8 IU/day) in 3
divided doses (0.6 IU
per dose)
Day 5 - 6 IV fluids stopped. SC insulin continued IV Ceftriaxone Urine negative Normal
(Stabilisation Breastfeeding on continued for ketones; consciousness
phase) demand trace glycosuria  and feeding
Day 7  Oral feeds only Oral  glibenclamide Switched to oral Urine sugar Stable glycaemia
(Transition phase) started at 0.17 Cefixime 8 negative (RBS 5-7
mg/kg/day (0.6 mg/kg/day mmol/L)
mg/day); (29 mg/day)
insulin gradually
withdrawn
Day 8-14 Oral feeds only Glibenclamide titrated Oral Cefixime Normal Discharged
(Discharge phase) to 0.3 mg/kg/day (1.1 completed urinalysis stable; continued

mg/day)

Close monitoring of vital signs, neurological
status, fluid balance, and biochemical
parameters guided ongoing management.

With resolution of metabolic acidosis and
restoration of clinical stability, the child
regained consciousness and demonstrated
progressive improvement in hydration status
and respiratory function. Oxygen support was
gradually weaned as respiratory distress
subsided and repeated clinical and radiological
assessments confirmed resolution of the chest
infection. Intravenous insulin was subsequently
transitioned to subcutaneous insulin, followed
by a carefully monitored switch to oral
after  full
Breastfeeding was reintroduced and well
tolerated, with sustained clinical improvement

glibenclamide stabilisation.

thereafter.
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follow-up

Trial Transition to Sulfonylurea Therapy

After achieving sustained metabolic stability,
subcutaneous insulin was gradually withdrawn
and oral glibenclamide was introduced as a
closely monitored therapeutic trial in the
absence of genetic confirmation. Treatment
was initiated at 0.17 mg/kg/day (=0.6 mg/day)
and titrated to 0.3 mg/kg/day (=1.1 mg/day)
based on serial blood glucose monitoring,
which demonstrated progressive and sustained
glycaemic stabilisation.

The child demonstrated excellent and sustained
clinical and biochemical
glibenclamide without

response  to
hypoglycaemia or
adverse effects, thus supporting the diagnosis of
sustained hyperglycaemia from neonatal
diabetes mellitus. In the absence of molecular
confirmation, this response provided functional
diagnostic  evidence. Glycaemic control
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remained stable with dose adjustments in line
with growth, while wurinalysis confirmed
resolution of glycosuria and ketonuria. The

bronchopneumonia, was discharged after 14
days on oral glibenclamide, and has maintained
normal growth, development, and metabolic
control over two years of follow-up (Figure 2).

child completed treatment for
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Figure 1: Blood Glucose Trend During Acute Management of Diabetic Ketoacidosis

This shows an initial fluctuation under intravenous insulin, followed by stabilisation with subcutaneous insulin and subsequent

transition to oral Sulfonylurea (Glibenclamide) therapy.

Growth trajectory has been satisfactory,
demonstrating progressive catch-up growth
over time. Although occasional transient
weight faltering occurred during episodes of
mild intercurrent childhood illnesses, these
were followed by appropriate recovery and
continued upward growth trend, as illustrated in
Figure 3. Other anthropometric parameters,
including length and mid-upper arm
circumference, remained within acceptable
ranges for age, indicating preserved nutritional
status and overall growth. Developmental
milestones have been appropriately attained,
with no evidence of neurodevelopmental delay.
There has been no recurrence of significant
respiratory symptoms or major intercurrent
illnesses during the follow-up period.
Caregivers have remained actively engaged in
the child’s care, demonstrating good adherence
to home glucose monitoring, medication
administration, and scheduled clinic visits

following structured education and counselling.
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Discussion

This case highlights the diagnostic challenge of
neonatal diabetes mellitus (NDM) in resource-
limited settings, where severe infections are far
more commonly encountered than metabolic
disorders in early infancy. In the present case,
bronchopneumonia with sepsis was clinically
and laboratory-confirmed and most likely
served as the precipitating factor for diabetic
ketoacidosis while simultaneously obscuring
recognition of the underlying neonatal diabetes
mellitus.® 2% 2° The coexistence of infection and
metabolic decompensation illustrates how
NDM may be overlooked or diagnosed late,
particularly where access to specialised
investigations is limited. This reflects a broader
systemic issue in low- and middle-income
settings, where infectious aetiologies dominate
clinical thinking and rare metabolic conditions
are not routinely prioritised in acutely ill

infants. !0 1130
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Figure 2: Trend of Blood Glucose Level During Transition from

Insulin to Glibenclamide Therapy

Serial blood glucose measurements demonstrating progressive improvement in hyperglycaemia at discharge to sustained

values within the target range (5.5 — 7.0 mmol/l) over 24 months, corresponding with gradual escalation of oral Glibenclamide

dose. This pattern reflects restoration of ATP-sensitive potassium channel function and enhanced insulin secretion.
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Figure 3 (A—C): Serial growth measurements show progressive recovery from initial growth failure
following initiation of oral sulfonylurea therapy, with sustained normalisation over 24 months.

Both weight and length/height were affected at presentation, with early growth faltering within the first 7-8 months, followed
by steady catch-up growth; weight showed mild intermittent declines during intercurrent illnesses, while length/height
demonstrated gradual improvement with clear catch-up by 24 months. MUAC steadily improved throughout, reflecting

restoration of normal nutritional status.

Similar diagnostic dilemmas have been
reported in Nigeria and other African settings,
infants

where presenting with diabetic
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ketoacidosis were initially managed as sepsis
before hyperglycaemia was recognised. ' 263!
32 In a report from East Africa, Nyangabyaki-

Twesigye et al.'* described delayed recognition
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of neonatal diabetes due to overlapping clinical
features with infection, further emphasising the
need for a high index of suspicion in such
settings. In contrast, reports from high-income
countries often demonstrate earlier diagnosis,
largely due to routine metabolic screening and
better access to specialised investigations,
highlighting disparities in diagnostic timelines
and outcomes.> 10: 183333

In the index case, clinical vigilance and simple
bedside investigations were pivotal to
diagnosis. Random blood glucose testing and
urine  dipstick analysis enabled early
identification of diabetic ketoacidosis and
timely intervention. This underscores the
importance of routine glucose assessment in
critically ill infants, particularly those
presenting  with  dehydration,  altered
consciousness, poor feeding, or sepsis-like
features. Such low-cost tools can facilitate early
detection and prevent delays that may worsen
the outcomes.® 1

The concurrent presence of glycosuria and
significant ketonuria pointed towards an
underlying state of insulin deficiency rather
than a transient physiological response to
illness. Although stress hyperglycaemia may
occur in acute settings, it is seldom associated
with marked ketone production, and the overall
biochemical profile in this case therefore raised
concern for a primary disorder of glucose
metabolism. While diabetes mellitus with
ketosis was considered, the age at presentation
(11 weeks) makes classical Type 1 diabetes
mellitus unlikely, given that autoimmune-
mediated beta-cell destruction is rare at this
stage of infancy. Instead, the early onset of
symptoms is more suggestive of neonatal or
monogenic forms of diabetes. On this basis, a
working diagnosis of diabetes mellitus with
ketosis, likely of non-autoimmune origin, was
made, guiding the decision to initiate
appropriate metabolic stabilisation alongside
further evaluation to establish the underlying

aetiology.?-31: 34
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Importantly, the persistence of marked
hyperglycaemia beyond what is typically
expected in stress-related responses to
infection, together with significant ketonuria
and metabolic acidosis, provided useful clinical
clues that differentiated NDM from transient
stress hyperglycaemia. This distinction is
critical, as stress-induced hyperglycaemia is
usually mild, transient, and resolves with
treatment of the underlying illness, whereas
NDM requires sustained glucose-lowering
therapy. This case, therefore, provides practical
bedside guidance for clinicians in similar
settings on when to move beyond an initial
assumption of sepsis and actively consider an
underlying metabolic disorder.?> 3637

Building on the initial working diagnosis of
diabetes mellitus with ketosis in early infancy,
the diagnosis of neonatal diabetes mellitus
(NDM) was supported by the clinical course
and therapeutic response. The persistence of
marked hyperglycaemia beyond the acute
phase, despite appropriate resuscitation and
treatment of sepsis, reinforced the likelihood of
an underlying metabolic disorder rather than
transient stress hyperglycaemia. In the absence
of genetic testing, diagnosis was based on
clinical and biochemical features, including
early age at presentation (11 weeks), severity of
metabolic derangement, and lack of features
suggestive of autoimmune diabetes, all
consistent with a monogenic aetiology.
Importantly, the successful transition from
insulin to oral glibenclamide with sustained
glycaemic control provided functional evidence
of sulfonylurea-responsive neonatal diabetes.
Collectively, these findings support a diagnosis
of neonatal diabetes mellitus presenting with
diabetic  ketoacidosis, likely of non-
autoimmune origin and precipitated by
intercurrent sepsis, reflecting a pragmatic,
response-based diagnostic approach in a
resource-constrained setting.*®

The favourable outcome in this instance
demonstrates that effective management of
NDM is achievable in resource-constrained




Solomon Amos, ef al.

settings. Careful insulin therapy during the
acute phase, followed by a structured transition
to oral glibenclamide, resulted in sustained
glycaemic control and progressive catch-up
growth during follow-up care. This supports the
role of sulfonylureas as a practical long-term
option in selected cases, even in the absence of
molecular confirmation, and highlights the
importance of structured follow-up in
maintaining stable outcomes.?" 3

Following  successful stabilisation and
transition to oral sulfonylurea therapy before
discharge, the child has been maintained on
regular follow-up for two years with sustained
clinical stability.  Glycaemic control has
remained consistently within recommended
paediatric target ranges (pre-prandial 4.0-8.0
mmol/L; post-prandial 4.0-10.0 mmol/L) on
oral glibenclamide, with no documented
episodes of hypoglycaemia or recurrent
ketoacidosis. The sustained normal growth
observed in the index child while on follow-up
care, as demonstrated in the growth chart,
further supports the effectiveness of this
comprehensive management approach,
contrasting with reports where delayed
diagnosis was associated with poor growth
outcomes. This favourable trajectory reinforces
the importance of early recognition, appropriate
therapy, and continuous follow-up in

optimising outcomes in neonatal diabetes.> 2% 2%
40-42

Comparable outcomes have been documented
globally, particularly in patients with KATP
channel mutations, where transition from
insulin to sulfonylurea therapy has resulted in
improved glycaemic control and quality of
life.!> 20- 2 However, unlike many of these
reports where genetic confirmation guided
therapy, our approach relied on a carefully
monitored therapeutic trial, with the child’s
sustained response further supporting the
pragmatic
approaches have been described in other
resource-constrained settings, where access to

clinical  diagnosis.  Similar

genetic testing remains limited.?®* This further
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underscores the relevance of therapeutic
response as a functional diagnostic tool in such
environments.

The index case represents the first documented
report from our centre and contributes to the
limited Nigerian and African data on NDM. It
underscores the need to improve awareness,
strengthen basic diagnostic capacity, and
integrate routine metabolic screening into
paediatric emergency care. Furthermore, this
case adds to the growing body of African
literature highlighting the dual burden of
infectious and metabolic diseases and
reinforces the importance of integrating simple
metabolic screening into standard paediatric
emergency protocols to reduce missed or
delayed diagnoses." ' In practical terms,
routine early glucose testing in all critically ill
infants may represent a low-cost, high-impact
intervention in such settings.

Caregiver education formed an integral
component of long-term management in the
present case. Parents were counselled on the
chronic nature of NDM, its likely genetic basis,
and the importance of future genetic evaluation
where feasible. This facilitated informed
participation in care and supported adherence to
treatment and follow-up.** % In our case,
sustained  caregiver  engagement from
admission through follow-up played a critical
role in maintaining treatment adherence and
achieving favourable long-term outcomes.*

Sustained caregiver engagement throughout the
course of treatment contributed significantly to
the favourable outcome observed in this patient.
Following  structured  education  and
counselling, the caregivers demonstrated good
adherence to medication administration, home
glucose monitoring, and scheduled follow-up
visits, thereby facilitating early recognition of
illness and maintenance of glycaemic stability.
Such active participation is particularly
important in chronic paediatric conditions
requiring long-term monitoring and treatment
adherence. In addition, efforts are ongoing to
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pursue genetic testing through available local
opportunities and potential collaboration with
external laboratories. Although financial and
logistical constraints continue to limit access to
molecular diagnostics in many low-resource
settings, eventual genetic confirmation remains
important for definitive subtype classification,

prognostication, and family counselling. !> 3%
44,45

The sustained normal growth observed in this
child over follow-up, as demonstrated in the
growth chart, further supports the effectiveness
of this comprehensive management approach,
contrasting with reports where delayed
diagnosis was associated with poor growth
outcomes. This favourable trajectory reinforces
the importance of early recognition, appropriate
therapy, and continuous follow-up in

optimising outcomes in neonatal diabetes. '>2*
39, 48,49

Limitations

This report is limited by the absence of genetic
testing, which precluded definitive molecular
confirmation and subtype classification of
neonatal diabetes mellitus.

Conclusion

This case highlights the diagnostic challenge
encountered when neonatal diabetes mellitus
presents with diabetic ketoacidosis in early
infancy, where clinical features may closely
mimic severe sepsis and thus delay recognition.
It underscores the importance of routine
glucose assessment in critically ill infants and
the need to consider underlying metabolic
disorders when hyperglycaemia is persistent
and disproportionate to illness severity.
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