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Glycemic Status of Infant of Diabetic Mother Neonates Presenting to Tertiary Care
Hospital of Peshawar: A Cross-Sectional Study

Neonatal Glycemia in Diabetic Pregnancies
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ABSTRACT
Objective: To determine the impact of sepsis on the glycemic status of infants of diabetic mothers presenting to
Lady Reading Hospital, Peshawar.
Study Design: A cross-sectional study.
Place and Duration of Study: The study was conducted at the Pediatric Department, Medical Teaching Institute,
Lady Reading Hospital, Peshawar, Pakistan, from 1" March 2025 to 31" September 2025.
Methods: Neonates presenting to the nursery department with a history of maternal diabetes (Type 1 or Type
2) were enrolled after obtaining informed written consent from parents. Hypoglycemia was checked with an
Accu Check Abbot glucometer as per protocol for IDM neonates and monitored serially. Sepsis was evaluated
clinically, and septic markers were sent to confirm sepsis. Data were analyzed using SPSS version 27, and
descriptive analyses were conducted. Scale variables results were documented as mean and standard
deviation, and categorical variables as frequency and percentages.
Results: The mean age of the neonates in our study was 3.42 + 2.3 hours (mean = S.D.), and the mean weight
was 4 +0.59 kg (mean £S.D.). The male neonates were 60.3%, and the female neonates were 39.7%. The mean
Random blood sugar recorded at 24 hours was 50.2 +8.1 mg/dl (mean  S.D.) The mean recovery time from
hypoglycemia was 38 +18 hours (meanS.D.). The mean hospital stay was 4.49 + 3.6 days (mean = S.D.). The P-
value was significant for the association between RBS at 24 hours of age below 50mg/dL and sepsis. There was a
significant association between recovery time from hypoglycemia and the presence of sepsis in neonates.
Conclusion: The presence of sepsis accentuates the presence of hypoglycemia in already compromised IDM
neonates.
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by day.” Understanding effects of impaired
metabolism processes on reproductive and maternal
health, pregnancy, and fetal outcomes is increasingly
important, as maternal obesity significantly affects
the health of both mothers and infants.’ Diabetes

Introduction

The term "neonatal hypoglycemia" describes the
transient state of a lower blood sugar level in a
newborn, which is particularly common among
babies whose mothers have diabetes." The global

incidence of diabetes in pregnancy is increasing day
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mellitus is a chronic endocrine/metabolic disease
with a wide range of clinical manifestations and
diverse etiologies, mostly through insulin resistance
and/or insulin insufficiency." Every diabetic
complication increases the burden on both the
afflicted person and society. Families, friends, and
public health initiatives are all impacted by the direct
and indirect expenditures (healthcare and
associated lost productivity)." Infants of Diabetic
Mothers (IDM) are neonates born to mothers with
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uncontrolled diabetes, either pre-existing (Type 1 or
Type 2) or gestational diabetes that develops during
pregnancy.’ Pregestational and gestational diabetes
are risk factors for increased mortality and severe
newborn morbidity.”’

The prevalence rate of GDM is high in our country
(Pakistan). Baluchistan had the largest subgroup
pooled estimate of GDM (35.8%), followed by
Islamabad (23.9%), Khyber Pakhtunkhwa (17.2%),
Sindh (13.2%), and Punjab (11.4%).

With studies showing a prevalence between 8.42%
and 35.80%, and specifically 17.2% in Khyber
Pakhtunkhwa.? In 5-27% of IDM cases, hypoglycemia
developsin astudy done in Norway.’

After birth, cord clamping abruptly stops the
newborn's glucose delivery, which causes
hypoglycemia in the first few hours due to increased
fetal insulin levels. Between the first and third hours
of life, the newborn's blood glucose levels drop to
their lowest points. For up to 72 hours and, in
extreme circumstances, even up to 7 days,
hypoglycemia may be an issue."”" These neonates
are atrisk for various complications due to an altered
intrauterine environment, such as hyperglycemia.
This condition can lead to fetal complications like
macrosomia (birth weight >4 kg), polyhydramnios,
intrauterine growth restriction (IUGR), and
congenital abnormalities.”” Certain congenital
abnormalities are linked to diabetic embryopathy
and are more prevalent in IDMs. Compared to the
general population, birth defects are two to three
times more likely in newborns with pregestational
diabetes.” Other neonatal complications include
neonatal hypoglycemia, cardiovascular and
respiratory insufficiency, delayed lung maturity,
cardiomegaly, and hypertrophy of the
interventricular septum.” IDM babies are associated
with poor perinatal outcomes, including negative
impacts on neurodevelopmental outcomes.”
Neonatal sepsis is an invasive infection. Reduced
spontaneous activity, less vigorous sucking, apnea,
bradycardia, temperature instability, respiratory
distress, vomiting, diarrhea, abdominal distention,
jitteriness, convulsions, and jaundice are among the
numerous, nonspecific symptoms.” Chronic
hypertensions, gestational diabetes, and maternal
diabetes mellitus all raise the risk of sepsis in

34

Neonatal Glycemia in Diabetic Pregnancies

infants.™

Glycemic status reporting is very important during
the perinatal period in infants of diabetic mothers.
Literature regarding documentation of coexistent
sepsis in infants of diabetic mothers is lacking, which
can significantly impact the prognosis in such
children. Our study will highlight the impact of sepsis
on the glycemic status of IDM babies and recovery
time.

Methods

This cross-sectional study was conducted at the
Department of Pediatric and Neonatology, Medical
Teaching Institute, Lady Reading Hospital, Peshawar,
Pakistan from 1 March 2025 to 31" September 2025.
To determine the impact of sepsis on the glycemic
status of infants of diabetic mothers (IDM). Data
were collected over 6 months after obtaining ethical
approval from the hospital's Institutional Review
Board vide letter no: 127/LRH/MTI, dated: 15"
February 2025. Data was collected by a consecutive
sampling technique. The sample size was calculated
using OpenEpi software, assuming a prevalence of
5% (8) and a 95% confidence interval with a 5%
margin of error. The calculated sample size is 73.
Neonates born to diabetic mothers or mothers with
gestational diabetes were included in this study.
Neonates with inborn errors of metabolism were
excluded. The following standard definitions were
considered while conducting this study.

Infants of Diabetic Mothers (IDM): Babies born to a
mother with either pre-existing (Type 1/Type 2)
diabetes before the 20" week of gestation or
gestational diabetes that develops after the 20"
week of gestation.

Sepsis: Neonatal sepsisis a serious bacterial infection
that presents with a wide range of nonspecific
symptoms, including feeding difficulty, lethargy,
cardiorespiratory instability, gastrointestinal
disturbances, neurologic signs, and jaundice.”
Neonatal hypoglycemia: American Academy of
Pediatrics definition of hypoglycemia will be used,
taking RBS below 47mg/dl for preterm or full-term
neonates.”””

All IDM neonates presenting to the nursery
department were enrolled after taking informed
written consent from parents. The status of maternal
diabetes was confirmed from the maternal medical
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record, maternal risk factors for sepsis, including
prolonged, difficult labour, Premature rupture of
membranes for >18 hours, maternal fever, and
chorioamnionitis. Neonates were examined for signs
and symptoms of sepsis, such as lethargy, reluctance
to feed, jaundice, and vomiting. Gestational age and
the presence of any complications were
documented. The septic workup including Complete
blood count. C-reactive protein and blood culture
were sent to confirm or refute sepsis. Neonates were
then grouped as septic and non-septic IDM
neonates. Hypoglycemia was checked upon arrival at
the nursery and then serially thereafter, as per
protocol: hourly for 6 to 8 hours and 2 hourly for 48
hours. Random blood sugars (RBS) were taken with
an Accu-Chek glucometer after cleaning the skin with
an alcohol swab and pricking the heel side of the
neonate with a sterile needle. Neonates were
managed for hypoglycemia as per protocol and their
random blood sugar was checked per protocol. RBS
at 24 hours, time for improvement or recovery from
hypoglycemia were noted in the questionnaire. The
type of fluids needed based on the strength of
dextrose, that is, 10% dextrose or 12% dextrose, was
documented. Neonates were allowed oral feed if
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they could take it, and documented whether they
could or not. Neonates were followed for recovery
from hypoglycemia, and RBS levels at 24 hours of age
were considered for comparison between septic and
non-septic IDM neonates.

Data was analyzed using SPSS version 27, descriptive
analysis was done for both scale and categorical
variables. For scale variables, results were
documented as mean and standard deviation. For
categorical variables, results were written as
frequencies and percentages. A P-value <0.05 was
taken as significant for the study.

Results

The mean age of the neonatesin ourstudywas 3.42 +
2.3 hours (mean + S.D.), the mean weight was
4+0.59kg (mean * S.D.). The male neonates were
60.3%, and the female neonates were 39.7%. The
mean Random blood sugar recorded at 24 hours was
50.2 £8.1 (mean £S.D.). Neonates were managed as
per protocol for transient hypoglycemia. The mean
recovery time from hypoglycemia was 38+18 hours
(meantS.D.). The mean hospital stay in days was
4.49%3.6 (meanzS.D.). The description of the
categorical variablesis givenin Table 1.

Table 2 shows inferential statistics, that is, Chi-

Table 1: Descriptive statistics for categorical variables

Variables Category Frequency Percentage
. Premature 7 9.6 %
Gestation
Full term 66 90.4 %
. Gestational diabetes only 38 52.1%
Maternal Diabetes . .
Diabetic 35 47.9%
None 30 411 %
Hyperbilirubinemia 16 21.9%
L Respiratory Distress Syndrome 16 219%
Complication .
Hypocalcemia 7 9.6 %
Hypomagnesemia 2 2.7 %
Hypertrophic cardiomyopathy 2 2.7%
. No 46 63 %
Sepsis
Yes 27 37 %
None 2 2.7 %
Dextrose Strength Used 10% dextrose 68 93.2%
12% dextrose saline 3 4.1%
) No 64 87.7 %
Oral Feeding
Yes 9 123 %
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Table 2: Comparison of septic and non-septic Infants of Diabetic Mothers (IDM) neonates regarding random

blood sugars (RBS) and recovery time

Variable Category No
<50 52.20%
RB 24h
Sat ours >50 47.80%
N <48 hours 89.10%
recovery time in hours >48 hours 10.90%

Sepsis Chi-Square value P-value
Yes
74.10%
25.90% 3.4 0.05
63.00% 21 0.01
37.00% ) )

Square test results. It shows the association between
Sepsis and RBS at 24 hours of age and recovery time
from hypoglycemia.

The P-value was significant for the association
between RBS at 24 hours of age when taken below 50
and sepsis with a value of 0.05. The P-value was
significant at 0.01 for the association between
recovery time from hypoglycemia and the presence
of sepsisin neonates.

Discussion

A neonate born to a woman with diabetes during
pregnancy is referred to as an infant of a diabetic
mother. Pregnant women who have been diagnosed
with type 1 or type 2 diabetes or gestational diabetes
during pregnancy are referred to as diabetic
mothers.’ Neonates born to these mothers are prone
to hypoglycemia. It is crucial to emphasize that in
these high-risk babies, early detection and
treatment of hypoglycemia episodes are important
to prevent long-term neurological damage and
change the outcomes.”*"**

Hypoglycemia was not significantly associated with
gender or weight of neonates in our study, similar to
a study by Manoharan et al., who also reported that
hypoglycemia did not significantly correlate with
prematurity but was significantly associated with
gestational diabetes in neonates of already diabetic
mothers.”

Parvathi et al reported that neonatal sepsis
frequently results in altered glycemic status. In their
study among septic newborns with hypoglycemia,
mortality was found to be greater. The subgroups
with hypoglycemia, hyperglycemia, and
normoglycemia had respective mortality rates of
50.0,33.3,and 7.2%.”

Another cohort study done in China by Zhang Cet al.
discovered that the incidence rate of sepsis was
substantially greater in neonates of mothers with
gestational diabetes than that of the neonates of
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non-diabetic mothers.” Continuous or recurrent
episodes of severe hypoglycemia can harm the
central nervous system and even resultin death.”
Begum S et al found that routine blood glucose
monitoring within the first 24 hours aids in the early
detection and suitable treatment of hypoglycemia.
According to them, 85.6% of IDMs, hypoglycemia
appeared within 6 hours of birth.” In our study, we
found a significant correlation between the presence
of sepsis in IDM neonates and the presence of
hypoglycemiain neonates within the first 24 hours of
age. The hospital stays of neonates were related to
the presence of sepsis, but they were also affected by
the presence of other complications like RDS,
hyperbilirubinemia, and pneumonia.

Rehman A et al., in a study conducted in Multan,
reported that while the majority of IDMs had
hypoglycemia in the first two hours of life, many
developed hypoglycemia in the first six hours.
Mothers with longer-term diabetes, LGA, and
premature IDMs were observed to have a markedly
higher risk of hypoglycemia in their study.”
According to the Pediatric Endocrine Society
guidelines, newborns who are unable to maintain
pre-prandial blood glucose levels of more than 50
mg/dL during the first 48 hours of life or more than
60 mg/dL after that are at risk for chronic
hypoglycemia and need additional testing before
beingsenthome.”

This was a cross-sectional study and involved a
smaller sample size. More studies should be done in
the same area to further examine the correlation of
septic markers and recovery from hypoglycemia in
IDM neonates.

Multicenter studies are recommended with other
study designs, in our setup, to further elaborate on
the role of sepsis-related markers in impacting the
recovery time of IDM neonates.
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Conclusion

The presence of sepsis accentuates the presence of
hypoglycemia in already compromised IDM
neonates. Septic IDM neonates required longer
recovery time for more than 48 hours than non-
septic IDM neonates, so the presence of sepsis
should always be screened in IDM neonates, and
early investigations should be done, as it can
accentuate the hypoglycemia and can hamper their
recovery. Timely treatment can prevent long term
sequalaeinthese neonates.

Acknowledgement: None

Conflict of Interest: The authors declare no conflict
of interest

Grant Support and Financial Disclosure: None

REFERENCES

1. Harding JE, Alsweiler JM, Edwards TE, McKinlay CJ.
Neonatal hypoglycaemia. BMJ Medicine. 2024; 3: e000544.
doi: 10.1136/bmjmed-2023-000544

2. MishraV, Lui K, Schelonka RL, Maheshwari A, Jain R. Infants
of Diabetic Mothers. Principles of Neonatology. 2024: 200-
6.doi: 10.1016/B978-0-323-69415-5.00024-2

3. Evans MJ. Obesity, diabetes, placental pathology, and fetal
malformations. InObesity and Obstetrics. Elsevier. 2020;
229-37.doi: 10.1016/B978-0-12-817921-5.00024-2

4. Reddy SS, Tan M. Diabetes mellitus and its many
complications. InDiabetes mellitus. 2020: 1-18. Academic
Press. doi: 10.1016/B978-0-12-820605-8.00001-2

5. Suda-Catus M, Dabrowska K, Gulczyiska E. Infant of a
diabetic mother: clinical presentation, diagnosis and
treatment. Pediatric Endocrinology Diabetes and
Metabolism. 2024; 30: 36-41. doi: 10.5114/pedm.
2024.137891

6. Battarbee AN, Venkatesh KK, Aliaga S, Boggess KA. The
association of pregestational and gestational diabetes with
severe neo natal morbidity and mortality. Journal of
Perinatology. 2020; 40: 232-9. doi: 10.1038/s41372-019-
0516-5

7. Glinianaia SV, Tennant PW, Bilous RW, Rankin J, Bell R.
HbA1c and birthweight in women with pre-conception type
1 and type 2 diabetes: a population-based cohort study.
Diabetologia. 2012; 55: 3193-203. doi: 10.1007/s00125-
012-2721-z

8. Adnan M, Aasim M. Prevalence of gestational diabetes
mellitus in Pakistan: a systematic review and meta-analysis.
BMC Pregnancy and Childbirth. 2024; 24: 108. doi:
10.1186/s12884-024-06290-9

9. Behboudi-Gandevani S, Parajuli R, Vaismoradi M. A
systematic review of the prevalence of gestational diabetes
in Norway. International journal of environmental research
and public health. 2021; 18: 1423. doi: 10.3390/
ijerph18041423

10. Suda-Catus M, Dgbrowska K, Gulczynska E. Infant of a
diabetic mother: clinical presentation, diagnosis and

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Neonatal Glycemia in Diabetic Pregnancies

treatment. Pediatric Endocrinology Diabetes and
Metabolism. 2024; 30: 36-41. doi: 10.5114/pedm.
2024.137891

Sibiak R, Jankowski M, Gutaj P, Mozdziak P, Kempisty B,
Wender-Ozegowska E. Placental lactogen as a marker of
maternal obesity, diabetes, and fetal growth abnormalities:
current knowledge and clinical perspectives. Journal of
Clinical Medicine. 2020;9: 1142. doi: 10.3390/jcm9041142
Kokhanov A. Congenital Abnormalities in the Infant of a
Diabetic Mother. Neoreviews. 2022; 23: e319-27. doi:
10.1542/neo.23-5-e319

Witczak M, Ferenc T, Gulczyiska E, Nowakowska D,
topaczynska D, Wilczynski J. Elevated frequencies of
micronuclei in pregnant women with type 1 diabetes
mellitus and in their newborns. Mutation Research/Genetic
Toxicology and Environmental Mutagenesis. 2014; 763: 12-
7.doi:10.1016/j.mrgentox.2014.02.002

Shao SM, Tian HR. Neurodevelopmental outcomes of
infants of diabetic mothers. Chinese Journal of
Contemporary Pediatrics. 2021; 23: 969-74. doi:
10.7499/j.issn.1008-8830.2106143

Raturi A, Chandran S. Neonatal sepsis: Aetiology,
pathophysiology, diagnostic advances and management
strategies. Clinical Medicine Insights: Pediatrics. 2024; 18:
11795565241281337.d0i: 10.1177/11795565241281337

Birch MN, Frank Z, Caughey AB. Rates of neonatal sepsis by
maternal diabetes and chronic hypertension [12D].
Obstetrics & Gynecology. 2019; 133: 45S-4S. doi:
10.1097/01.A0G.0000558968.21774.87

Giouleka S, Gkiouleka M, Tsakiridis |, Daniilidou A,
Mamopoulos A, Athanasiadis A, et al. Diagnosis and
management of neonatal hypoglycemia: a comprehensive
review of guidelines. Children. 2023; 10: 1220. doi:
10.3390/children10071220

Harding JE, Alsweiler JM, Edwards TE, McKinlay CJ.
Neonatal hypoglycaemia. BMJ medicine. 2024; 3: e000544.
doi: 10.1136/bmjmed-2023-000544

Stanescu A, Stoicescu SM. Neonatal hypoglycemia
screening in newborns from diabetic mothers-Arguments
and controversies. Journal of medicine and life. 2014; 7: 51-
2.

Manoharan |, Prabakaran V, Bethou A. Incidence of
hypoglycaemia and its determinants in neonates admitted
in neonatal intensive care unit. Journal of Caring Sciences.
2024;13:229-36.doi: 10.34172/jcs.33039

Parvathi KS, Soma SK, Thanda P. Incidence of glucose level
abnormalities in neonatal sepsis and its association with
mortality. International Journal of Contemporary
Pediatrics. 2020; 7: 2280-4. doi: 10.18203/2349-
3291.ijcp20205005

Zhang C, Zhang P. Adverse perinatal outcomes complicated
with gestational diabetes mellitus in preterm mothers and
preterm infants. Experimental and Therapeutic Medicine.
2023:26,425.doi: 10.3892/etm.2023.12124

Begum S, Dey SK, Fatema K. Neonatal Glycemic Status of
Infants of Diabetic Mothers in a Tertiary Care Hospital.
Indian Journal of Endocrinology and Metabolism. 2018; 22:
621-6. doi: 10.4103/ijem.IJEM_689_17

37



Life & Science 2026 Vol. 7, No. 1

24. Rehman A, Khan WI, Quddusi Al, Nadeem A, Fatima N,

38

Chaudary MA, et al. Glycemic status of infants of Diabetic
mothers; a study at the Children's Hospital and Institute of
Child Health, Multan. The Professional Medical Journal.
2021;28:1626-32. doi: 10.29309/TPMJ/2021.28.11.5627

Neonatal Glycemia in Diabetic Pregnancies

25. Abramowski A, Ward R, Hamdan AH. Neonatal
Hypoglycemia. 2023 Sep 4. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2025 January.
Available at: https://www.ncbi.nlm.nih.gov/
books/NBK430685/

Author Contributions
JS: Manuscript writing for methodology design and investigation
HP: Conception and design of the work, data acquisition, curation, and statistical analysis, validation of
data, interpretation, and write-up of results, revising, editing, and supervising for intellectual content,
writing the original draft, proofreading, and approval for final submission
NK: Data acquisition, curation, and statistical analysis
MS: Validation of data, interpretation, and write-up of results
I: Revising, editing, and supervising for intellectual content




