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Abstract:

Background: Diabetes mellitus is a common medical disorder complicating pregnancy and is associated with
increased maternal and neonatal morbidity.

Aim: To evaluate ‘the impact of different types of diabetes mellitus on maternal and neonatal outcomes from a
combined medicine—gynecology perspective.

Methodology: This hospital-based observational study included 70 pregnant women with pre-existing type 1
diabetes, type 2 diabetes, or gestational diabetes mellitus managed at Department of General Medicine, Nalanda
Medical College and Hospital, Patna, Bihar, India. Participants were followed from antenatal period until delivery,
and maternal complications, obstetric outcomes, and early neonatal outcomes were recorded and analyzed.
Results: Gestational diabetes mellitus was the most prevalent type (57.2%), with diet-controlled GDM being the
most common. Hypertensive disorders (28.6%), preterm labor (22.9%), and a high Caesarean section rate (57.1%)
were notable maternal outcomes. Neonatal complications included low birth weight (25.7%), macrosomia
(14.3%), hypoglycemia (22.9%), respiratory distress (20%), and increased NICU admissions (28.6%).
Conclusion: Diabetes mellitus in pregnancy significantly influences maternal and neonatal outcomes. Early
screening, optimal glycemic control, and multidisciplinary care are essential to improve perinatal outcomes.
Keywords: Diabetes mellitus, Pregnancy, Gestational diabetes, Maternal outcomes, Neonatal outcomes.
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Introduction

Diabetes mellitus (DM) represents one of the most
common medical disorders complicating pregnancy
and poses significant challenges to maternal and fe-
tal health worldwide [1]. With the rising global prev-
alence of diabetes, particularly type 2 diabetes melli-
tus (T2DM), and the increasing incidence of gesta-
tional diabetes mellitus (GDM), the burden of hy-
perglycemia during pregnancy has become a major
public health concern. Pregnancy induces profound
metabolic and hormonal changes ‘that alter glucose
homeostasis, and women with pre-existing diabetes
or those who develop glucose intolerance during
gestation are at heightened risk of adverse outcomes
[2]. From a combined medicine—gynecology per-
spective, diabetes in pregnancy requires multidisci-
plinary management, as it affects not only obstetric
outcomes but also long-term maternal metabolic
health and offspring morbidity.

Kumar et al.

Physiologically, pregnancy is characterized by pro-
gressive insulin resistance, particularly in the second
and third trimesters, driven by placental hormones
such as human placental lactogen, progesterone, es-
trogen, cortisol, and prolactin. These hormonal
changes ensure adequate glucose supply to the
growing fetus but may unmask underlying defects in
insulin secretion or action [3]. When pancreatic -
cell compensation is inadequate, maternal hypergly-
cemia develops, resulting in gestational diabetes
mellitus. Women with pre-existing type 1 diabetes
mellitus (T1DM) or T2DM enter pregnancy with es-
tablished metabolic dysregulation, which may
worsen during gestation if not optimally controlled.
Poor glycemic control during critical periods of fetal
development is a key determinant of pregnancy-re-
lated complications [4].
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From an obstetric standpoint, diabetes mellitus is as-
sociated with a wide spectrum of maternal compli-
cations, including hypertensive disorders of preg-
nancy, preeclampsia, polyhydramnios, increased
rates of operative deliveries, and postpartum hemor-
rhage [5]. Pregnant women with diabetes are more
likely to require induction of labor or cesarean sec-
tion due to fetal macrosomia, labor dystocia, or non-
reassuring fetal status. In addition, pre-existing dia-
betes increases the risk of progression of chronic
complications such as diabetic nephropathy, reti-
nopathy, and cardiovascular disease during preg-
nancy, necessitating close medical surveillance [6].
These risks underscore the importance of precon-
ception counseling and antenatal optimization of
glycemic control from a medical perspective.

Fetal and neonatal outcomes are profoundly influ-
enced by maternal glycemic status. Chronic intrau-
terine exposure to hyperglycemia leads ‘to fetal hy-
perinsulinemia, which promotes excessive growth
and fat deposition, resulting in macrosomia and
shoulder dystocia [7]. Conversely, placental insuffi-
ciency in long-standing diabetes may lead to intrau-
terine growth restriction. Infants born to diabetic
mothers are at increased risk of congenital anoma-
lies, particularly cardiac and neural tube defects, es-
pecially in pregnancies complicated by poorly con-
trolled pregestational diabetes during organogene-
sis. Neonatal complications such as hypoglycemia,
respiratory distress syndrome, hypocalcemia, poly-
cythemia, and hyperbilirubinemia are also com-
monly reported [8]. These immediate neonatal risks
have long-term implications, as offspring of diabetic
pregnancies are more susceptible to obesity, glucose
intolerance, and metabolic syndrome later in life.

Gestational diabetes mellitus, although often consid-
ered a transient condition, has important implica-
tions for both short-term pregnancy outcomes and
long-term health. Women with GDM have a higher
likelihood of developing T2DM in the years follow-
ing pregnancy, while their offspring are predisposed
to metabolic disorders in adolescence and adult-
hood. From a gynecological viewpoint, GDM is also
associated with increased recurrence in subsequent
pregnancies and adverse reproductive outcomes.
Therefore, pregnancy serves as a critical window for
identifying women at high risk of future metabolic
disease and implementing preventive strategies
through lifestyle modification and medical follow-
up.

The management of diabetes in pregnancy exempli-
fies the need for an integrated medicine—gynecology
approach [9]. Optimal outcomes depend on early di-
agnosis, individualized glycemic targets, nutritional
therapy, pharmacological interventions such as insu-
lin or oral hypoglycemic agents where appropriate,
and regular fetal surveillance. Advances in antenatal
care, including continuous glucose monitoring, im-
proved insulin formulations, and standardized
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screening protocols, have significantly reduced per-
inatal morbidity and mortality. However, disparities
in access to care, late diagnosis, and poor adherence
to treatment remain major challenges, particularly in
low- and middle-income settings.

Diabetes mellitus in pregnancy is a complex condi-
tion with far-reaching implications for maternal, fe-
tal, and long-term offspring health. Understanding
its pathophysiology, clinical manifestations, and
outcomes from both medical and gynecological per-
spectives is essential for comprehensive care. An in-
tegrated, multidisciplinary approach not only im-
proves pregnancy outcomes but also offers an op-
portunity for early intervention to reduce the inter-
generational transmission of metabolic disease.
This perspective forms the basis for ongoing Te-
search and clinical strategies aimed at optimizing
maternal and neonatal health in diabetic pregnan-
cies.

Methodology

Study Design: This study was designed as a hospi-
tal-based observational study with a combined retro-
spective and prospective analytical approach. The
objective was to evaluate the impact of diabetes
mellitus on maternal and neonatal outcomes from
both medical and gynecological perspectives. The
study focused on pregnant women diagnosed with
diabetes mellitus and followed them throughout
pregnancy until delivery, documenting maternal
complications, obstetric outcomes, and early neona-
tal morbidity.

Study Area: The study was conducted in the De-
partment of General Medicine at Nalanda Medical
College and Hospital (NMCH), Patna, Bihar, India
from March 2025 to September 2025.

Study Participants
Inclusion Criteria

e Pregnant women diagnosed with diabetes melli-

tus.

e Women with pre-existing Type 1 diabetes
mellitus.

e Women with pre-existing Type 2 diabetes
mellitus.

e Women diagnosed with gestational diabetes
mellitus (GDM).

e Participants registered for antenatal care and
who delivered at Nalanda Medical College and
Hospital (NMCH), Patna during the study pe-
riod.

e Diagnosis of diabetes mellitus based on World
Health Organization (WHO) criteria, including:

o Fasting plasma glucose > 7.0 mmol/L,
and/or

o Plasma glucose > 10 mmol/L one hour after
a 75 g oral glucose tolerance test, and/or

o HbAlc > 48 mmol/mol.
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e  Women diagnosed with gestational diabetes be-
tween 2428 weeks of gestation.

e High-risk pregnant women diagnosed with dia-
betes mellitus before 24 weeks of gestation dur-
ing early screening.

Exclusion Criteria

e Women with first-trimester miscarriages.

e  Women with multiple pregnancies (e.g., twins
or higher-order gestations).

e Pregnant women with chronic systemic ill-
nesses unrelated ‘to diabetes mellitus that could
independently influence pregnancy outcomes.

e Women who were unwilling to provide in-
formed consent for participation in the study.

Sample Size: A total of 70 pregnant women with di-
abetes mellitus fulfilling the inclusion criteria were
enrolled in the study.

Study Period: The study was carried out over a de-
fined study period during which eligible participants
were recruited, followed up through pregnancy, and
assessed until delivery and the early neonatal period.

Procedure: All enrolled participants underwent de-
tailed clinical evaluation during their first antenatal
visit, including recording of maternal age, obstetric
history, gravidity, parity, previous pregnancy out-
comes, family history of diabetes mellitus, and asso-
ciated comorbidities such as chronic hypertension.
Anthropometric measurements were taken, and
body mass index was calculated. Routine antenatal
screening for gestational diabetes was performed be-
tween 24 and 28 weeks of gestation using a 75 g oral
glucose tolerance test after overnight fasting, with
blood glucose levels measured at fasting, 1 hour, and
2 hours. Women diagnosed with gestational diabetes
were initially managed with lifestyle modifications,
including dietary counseling and physical activity.
Those with persistent hyperglycemia were initiated
on insulin ‘therapy.

Participants were categorized into four groups based
on diabetes type: pre-existing insulin-dependent di-
abetes, pre-existing insulin-independent diabetes,
gestational diabetes managed with diet alone, and
gestational diabetes requiring insulin therapy.
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Regular antenatal follow-ups were conducted
monthly or more frequently as required, including
clinical examination, laboratory investigations, ul-
trasound evaluation of fetal growth and placental
status, Doppler studies, cardiotocography, and as-
sessment of amniotic fluid index. Maternal compli-
cations such as pre-eclampsia, antepartum hemor-
rhage, preterm labor, and infections were docu-
mented. At delivery, gestational age, mode of deliv-
ery, birth weight, Apgar scores, and neonatal sex
were recorded. Early neonatal complications includ-
ing hypoglycemia, jaundice, respiratory distress,
need for resuscitation, and neonatal intensive care
admission were also noted.

Statistical Analysis: All collected data were entered
into a structured proforma and analyzed using IBM
SPSS version 27.0 for Windows. Descriptive statis-
tics were used to summarize maternal and neonatal
characteristics. Analytical statistics were applied to
assess associations between type of diabetes melli-
tus and pregnancy outcomes. The Kruskal-Wallis
chi-square test was used to compare categorical var-
iables across diabetes categories, while Spearman
correlation analysis assessed relationships between
diabetes type and outcome variables. Binary logistic
regression analysis adjusted for maternal age, body
mass index, and comorbidities was performed to de-
termine the independent effect of diabetes mellitus
on adverse maternal and neonatal outcomes. A p-
value of <0.05 was considered statistically signifi-
cant.

Result

Table 1 shows the distribution of ‘the 70 study par-
ticipants according to the type of diabetes mellitus.
Gestational diabetes mellitus (GDM) constituted the
majority of cases, accounting for 57.2% of the total
participants, with 34.3% having diet-controlled
GDM (Al) and 22.9% requiring insulin therapy
(A2). Among pre-existing diabetes, type 2 diabetes
mellitus was more common than type 1, represent-
ing 25.7% and 17.1% of cases, respectively. Overall,
the findings indicate that gestational diabetes, par-
ticularly the diet-controlled form, was the most
prevalent type of diabetes among the study popula-
tion.

Table 1: Distribution of Study Participants According to Type of Diabetes Mellitus (n = 70)
Type of Diabetes Mellitus Number of Cases (n) Percentage (%)
Pre-existing Type 1 DM 12 17.1
Pre-existing Type 2 DM 18 25.7
Gestational DM (A1 — diet controlled) 24 343
Gestational DM (A2 — insulin required) 16 22.9
Total 70 100

Table 2 summarizes the baseline maternal character-
istics of the study participants, indicating that the
mean maternal age was 29.6 + 4.8 years, reflecting
a  predominantly = young  reproductive-age
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population. Multigravida women constituted the
majority of the cohort (60.0%), while primigravida
women accounted for 40.0%. The mean body mass
index was 26.8 + 3.4 kg/m?, suggesting that most
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participants were in the overweight range. More
than half of the women (54.3%) had a positive fam-
ily history of diabetes mellitus, highlighting a sig-
nificant genetic predisposition within the study
group. Additionally, associated hypertension was
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observed in nearly one-third of ‘the participants
(31.4%), indicating a substantial burden of comor-
bid conditions that may influence pregnancy out-
comes.

Table 2: Baseline Maternal Characteristics of the Study Participants

Variable Mean = SD / n (%)
Mean maternal age (years) 29.6£4.8

Primigravida 28 (40.0%)
Multigravida 42 (60.0%)

Mean BMI (kg/m?) 26.8+34

Family history of DM 38 (54.3%)

Associated hypertension 22 (31.4%)

Table 3 depicts the distribution of maternal compli-
cations observed during pregnancy among the study
participants. The most frequent complication was
the requirement of emergency Caesarean section, re-
ported in 26 cases (37.1%), indicating a high rate of
obstetric intervention. Gestational hypertension or
preeclampsia was noted in 20 cases (28.6%), making
it the most common medical complication, followed
by preterm labor in 16 cases (22.9%).

Polyhydramnios was observed in 14 cases (20%),
while oligohydramnios occurred in 8 cases (11.4%),
reflecting notable amniotic fluid abnormalities. An-
tepartum hemorrhage was comparatively less com-
mon, affecting 6 cases (8.6%). Overall, the table
highlights a substantial burden of hypertensive dis-
orders, preterm delivery, and operative interventions
among the pregnant women studied.

Table 3: Maternal Complications Observed During Pregnancy

Maternal Complications Number of Cases (n) Percentage (%)
Gestational hypertension / Preeclampsia 20 28.6

Preterm labor 16 22.9
Antepartum hemorrhage 6 8.6
Polyhydramnios 14 20
Oligohydramnios 8 11.4
Requirement of emergency Caesarean section | 26 37.1

Table 4 shows the distribution of gestational age at
delivery and the mode of delivery among the study
participants. A majority of the cases resulted in term
deliveries (>37 weeks), accounting for 52 cases
(74.3%), while preterm deliveries (<37 weeks) were
observed in 18 cases (25.7%), indicating that nearly
one-fourth of the pregnancies ended prematurely.
With respect to the mode of delivery, normal vaginal

delivery was the most common, occurring in 30
cases (42.9%). Caesarean sections together consti-
tuted more than half of the deliveries, with emer-
gency Caesarean sections performed in 22 cases
(31.4%) and elective Caesarean sections in 18 cases
(25.7%). This distribution reflects a substantial reli-
ance on operative delivery alongside a predomi-
nance of term gestations in the study population.

Table 4: Mode of Delivery and Gestational Age at Delivery
Variable Number of Cases (n) Percentage (%)
Term delivery (=37 weeks) 52 74.3
Preterm delivery (<37 weeks) 18 25.7
Normal vaginal delivery 30 42.9
Elective Caesarean section 18 25.7
Emergency Caesarean section 22 314

Table 5 depicts the distribution of neonatal out-
comes and early neonatal complications among the
study population. Low birth weight (<2.5 kg) was
observed in 25.7% of neonates, indicating a consid-
erable proportion of growth-restricted infants, while
macrosomia (>4 kg) was noted in 14.3%, reflecting
the coexistence of both ends of the birth weight
spectrum. Neonatal hypoglycemia occurred in
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22.9% of cases, highlighting a common metabolic
complication, particularly relevant in pregnancies
complicated by diabetes. Respiratory distress was
seen in 20% of neonates, suggesting a notable bur-
den of early respiratory morbidity. NICU admission
was required for 28.6% of neonates, underscoring
the overall increased need for specialized neonatal
care. Additionally, an Apgar score of less than 7 at
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5 minutes was recorded in 11.4% of neonates, indi-
cating a subset with compromised immediate post-
natal adaptation.
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Table 5: Neonatal Outcomes and Early Neonatal Complications

Neonatal QOutcome Number of Neonates (n) Percentage (%)
Low birth weight (<2.5 kg) 18 25.7

Macrosomia (>4 kg) 10 14.3

Neonatal hypoglycemia 16 22.9

Respiratory distress 14 20

NICU admission 20 28.6

Apgar score <7 at 5 minutes 8 11.4

Discussion increasing the risk of hypertensive disorders in dia-

Diabetes mellitus remains one of the most prevalent
medical disorders complicating pregnancy, with
gestational diabetes mellitus (GDM) accounting for
the largest proportion of cases worldwide. In the pre-
sent study, GDM constituted the majority of dia-
betic pregnancies, with diet-controlled GDM being
the most common subtype, followed by insulin-re-
quiring GDM. This pattern is comparable to popula-
tion-based data reported by Bell et al. (2008) [10],
who observed that approximately 80-90% of diabe-
tes in pregnancy is attributable to GDM. Similarly,
Crowther et al. (2005) [11] demonstrated that a large
proportion of women with GDM could be effec-
tively managed with dietary modification alone, re-
inforcing the importance of early diagnosis and life-
style-based interventions, as reflected in our cohort.

However, a substantial subset of women in the pre-
sent study required insulin therapy, indicating
greater disease severity and heterogeneous meta-
bolic adaptation. Ringholm et al. (2019) [12] re-
ported that 20-30% of women with GDM require
pharmacological therapy, a finding closely aligned
with our results. The presence of pre-existing type 2
diabetes mellitus among a considerable proportion
of participants further reflects the rising burden of
metabolic disorders among women of reproductive
age, a trend consistently documented in epidemio-
logical studies from both developed and developing
countries (McCance, 2015) [13].

Maternal baseline characteristics in the present
study revealed a predominance of overweight and
multigravida women, with a high frequency of pos-
itive family history of diabetes and associated hyper-
tension. These findings are consistent with Balsells
et al. (2009) [14], who reported higher rates of obe-
sity, chronic hypertension, and metabolic comorbid-
ities among women with type 2 diabetes compared
to those with type 1 diabetes. Obesity-related insulin
resistance likely contributed to the increased re-
quirement for insulin therapy and higher complica-
tion rates observed in our study. Weissgerber and
Mudd (2015) [15] similarly emphasized the syner-
gistic role of obesity and insulin resistance in
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betic pregnancies.

Hypertensive disorders emerged as the most com-
mon maternal complication in our cohort, followed
by preterm labor and amniotic fluid abnormalities,
particularly polyhydramnios. Comparable findings
were reported by Nayak et al. (2013) [16], who ob-
served hypertensive disorders in nearly 20-25% of
diabetic pregnancies, especially among women with
poor glycemic control. Insulin resistance during
mid-pregnancy has been identified as an independ-
ent predictor of preeclampsia, explaining the high
coexistence of diabetes and hypertension observed
in our study (Phaloprakarn & Tangjitgamol, 2009)
[17]. The relatively high incidence of polyhydram-
nios in our cohort is also consistent with maternal
hyperglycemia-induced fetal osmotic diuresis, as
described by McCance (2011) [18].

The overall Caesarean section rate in the present
study exceeded 50%, with emergency procedures
accounting for a substantial proportion. This finding
aligns with global reports indicating Caesarean de-
livery rates of 50-60% among women with pre-ex-
isting diabetes and insulin-treated GDM (Bell et al.,
2008). Crowther et al. (2005) noted that obstetri-
cians often adopt a lower threshold for operative de-
livery in diabetic pregnancies due to concerns re-
garding fetal distress, macrosomia, and labor dysto-
cia. Emergency Caesarean sections in our study fur-
ther highlight the unpredictable intrapartum compli-
cations associated with diabetes in pregnancy.

Neonatal outcomes in the present study reflect the
dual impact of maternal diabetes on fetal growth.
Both low birth weight and macrosomia were ob-
served, emphasizing the complex interaction be-
tween glycemic control, placental function, and ges-
tational age at delivery. Similar bimodal growth pat-
terns were reported by Ornoy et al. (2021) [19], who
noted that diabetic pregnancies are associated with
both growth restriction and excessive fetal growth
depending on metabolic control and vascular status.
The rate of macrosomia in our study is comparable
to the 10-15% reported by Nayak et al. (2013),
while the presence of low-birth-weight neonates
may be attributed to preterm delivery and placental
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insufficiency associated with hypertensive disor-
ders.

Neonatal hypoglycemia was one of the most fre-
quent metabolic complications observed in our co-
hort, consistent with fetal hyperinsulinemia second-
ary to maternal hyperglycemia. McCance (2015) re-
ported neonatal hypoglycemia rates ranging from
15-30% in infants of diabetic mothers, closely mir-
roring our findings. Respiratory distress and in-
creased NICU admissions further underscore the
vulnerability of neonates born to diabetic mothers.
Although some studies have reported conflicting as-
sociations between maternal diabetes and neonatal
respiratory morbidity, Werner et al. (2019) [20]
demonstrated a significantly increased risk of respir-
atory complications after adjusting for gestational
age and mode of delivery.

Despite the high burden of maternal and neonatal
complications, the majority of pregnancies in the
present study resulted in live births with satisfactory
Apgar scores, reflecting the benefits of timely diag-
nosis and structured antenatal care. Ringholm et al.
(2019) emphasized that modern multidisciplinary
management strategies have substantially improved
perinatal survival rates in diabetic pregnancies. Our
findings support this observation and reinforce the
role of coordinated care involving obstetricians,
physicians, and neonatologists.

The present study corroborates existing evidence
that diabetes mellitus in pregnancy, particularly
when associated with obesity and hypertension, sig-
nificantly increases maternal and neonatal morbid-
ity. While outcomes are generally favorable with ap-
propriate management, the persistence of complica-
tions highlights the need for early screening, indi-
vidualized glycemic control, and vigilant intrapar-
tum and neonatal monitoring to optimize perinatal
outcomes.

Conclusion

Diabetes mellitus in pregnancy represents a signifi-
cant clinical challenge with substantial implications
for maternal and neonatal health. The present study
demonstrates that gestational diabetes mellitus is the
most prevalent form; while pre-existing diabetes,
obesity, and associated hypertension markedly in-
crease the risk of adverse outcomes. High rates of
hypertensive disorders, preterm labor, and Caesar-
ean delivery underscore the obstetric burden of dia-
betic pregnancies. Neonatal complications such as
hypoglycemia, respiratory distress, abnormal birth
weights, and increased NICU admissions further
highlight the impact of maternal hyperglycemia on
early neonatal adaptation. Despite these risks, favor-
able outcomes were achieved in the majority of
cases through structured antenatal surveillance and
timely interventions. These findings emphasize the
need for early screening, strict glycemic control, and
a multidisciplinary medicine—gynecology approach
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to optimize pregnancy outcomes and reduce long-
term metabolic risks for both mother and child.

References

1. Ana, Prafulla S, Deepa R, Babu GR. Emerg-
ing and public health challenges existing in ges-
tational diabetes mellitus and diabetes in preg-
nancy. Endocrinology and Metabolism Clinics.
2021 Sep 1;50(3):513-30.

2. Egan AM, Dow ML, Vella A. A review of the
pathophysiology and management of diabetes
in pregnancy. InMayo Clinic Proceedings 2020
Dec 1 (Vol. 95, No. 12, pp. 2734-2746). Else-
vier.

3. Stern C, Schwarz S, Moser G, Cvitic S,
Jantscher-Krenn E, Gauster M, Hiden U. Pla-
cental endocrine activity: adaptation and dis-
ruption of maternal glucose metabolism in preg-
nancy and the influence of fetal sex. Interna-
tional journal of molecular sciences. 2021 Nov
24;22(23):12722.

4. Anastasiou E, Farmakidis G, Gerede A, Goulis
DG, Koukkou E, Kourtis A, Mamopoulos A,
Papadimitriou K, Papadopoulos V, Stefos T.
Clinical practice guidelines on diabetes mellitus
and pregnancy: . Pre-existing type 1 and type 2
diabetes mellitus. Hormones. 2020
Dec;19(4):593-600.

5. Jiang L, Tang K, Magee LA, von Dadelszen P,
Ekeroma A, Li X, Zhang E, Bhutta ZA. A
global view of hypertensive disorders and dia-
betes mellitus during pregnancy. Nature Re-
views Endocrinology. 2022 Dec;18(12):760-
75.

6. Relph S, Patel T, Delaney L, Sobhy S,
Thangaratinam S. Adverse pregnancy outcomes
in women with diabetes-related microvascular
disease and risks of disease progression in preg-
nancy: A systematic review and meta-analysis.
PLoS medicine. 2021 Nov
22;18(11):e1003856.

7. Yan YS, Feng C, Yu DQ, Tian S, Zhou Y,
Huang YT, Cai YT, Chen J, Zhu MM, Jin M.
Long-term outcomes and potential mechanisms
of offspring exposed to intrauterine hyperglyce-
mia. Frontiers in nutrition. 2023 May 15;
10:1067282.

8. Hopfeld-Fogel A, Kasirer Y, Mimouni FB,
Hammerman C, Bin-Nun A. Neonatal polycy-
themia and hypoglycemia in newborns: are they
related? American journal of perinatology.
2021 Jul;38(09):930-4.

9. Alexopoulos AS, Blair R, Peters AL. Manage-
ment of preexisting diabetes in pregnancy: a re-
view. Jama. 2019 May 14;321(18):1811-9.

10. Bell R, Bailey K, Cresswell T, Hawthorne G,
Critchley J, Lewis-Barned N, Northern Diabetic
Pregnancy Survey Steering Group. Trends in
prevalence and outcomes of pregnancy in
women with pre-existing type I and type II

International Journal of Pharmaceutical Quality Assurance

458



International Journal of Pharmaceutical Quality Assurance

11.

12.

13.

14.

15.

16.

Kumar et al.

diabetes. BJOG: An International Journal of
Obstetrics & Gynaecology. 2008
Mar;115(4):445-52.

Crowther CA, Hiller JE, Moss JR, McPhee AJ,
Jeffries WS, Robinson JS. Effect of treatment of
gestational diabetes mellitus on pregnancy out-
comes. New England journal of medicine. 2005
Jun 16;352(24):2477-86.

Ringholm L, Damm P, Mathiesen ER. Improv-
ing pregnancy outcomes in women with diabe-
tes mellitus: modern management. Nature Re-
views Endocrinology. 2019 Jul;15(7):406-16.
McCance DR. Diabetes in pregnancy. Best
practice & research Clinical obstetrics & gynae-
cology. 2015 Jul 1;29(5):685-99.

Balsells M, Garcia-Patterson A, Gich I, Corcoy
R. Maternal and fetal outcome in women with
type 2 versus type | diabetes mellitus: a system-
atic review and metaanalysis. The Journal of
Clinical Endocrinology & Metabolism. 2009
Nov 1;94(11):4284-91.

Weissgerber TL, Mudd LM. Preeclampsia and
diabetes. Current diabetes reports. 2015
Mar;15(3):9.

Nayak PK, Mitra S, Sahoo JP, Danicl M,
Mathew A, Padma A. Feto-maternal outcomes

17.

18.

19.

20.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

in women with and without gestational diabetes
mellitus according to the International Associa-
tion of Diabetes and Pregnancy Study Groups
(IADPSG) diagnostic criteria. Diabetes & Met-
abolic Syndrome: Clinical Research & Re-
views. 2013 Oct 1;7(4):206-9.

Phaloprakarn C, Tangjitgamol S. Risk assess-
ment for preeclampsia in women with gesta-
tional diabetes mellitus. Journal of perinatal
medicine. 2009 May 4;37(6):617-21.

McCance DR. Pregnancy and diabetes. Best
practice & research Clinical endocrinology &
metabolism. 2011 Dec 1;25(6):945-58.

Ornoy A, Becker M, Weinstein-Fudim L, Ergaz
Z. Diabetes during pregnancy: a maternal dis-
ease complicating the course of pregnancy with
long-term deleterious effects on the offspring. a
clinical review. International Journal of Molec-
ular Sciences. 2021 Mar 15;22(6):2965.
Werner EF, Romano ME, Rouse DJ, Sandoval
G, Gyamfi-Bannerman C, Blackwell SC, Tita
AT, Reddy UM, Jain L, Saade GR, lams JD.
Association of gestational diabetes mellitus
with neonatal respiratory morbidity. Obstetrics
& Gynecology. 2019 Feb 1;133(2):349-53.

International Journal of Pharmaceutical Quality Assurance

459





