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Abstract:

Background: Hypertensive disorders of pregnancy (HDP) are major contributors to maternal and neonatal
morbidity and mortality, with disease severity influencing pregnancy outcomes.

Aim: To assess the association of hypertensive disorders of pregnancy with maternal and neonatal outcomes and
identify risk factors associated with disease progression.

Methodology: A hospital-based retrospective observational analytical study was conducted at the Department of
Pediatrics, Vardhman Institute of Medical Sciences, Pawapuri, Bihar. Medical records of 90 mother—neonate pairs
with HDP were reviewed. Maternal demographic, obstetric, clinical, and neonatal data were analyzed using SPSS
version 27.0.

Results: Gestational hypertension was the most common disorder (37.8%), followed by preeclampsia (33.3%).
Anemia (42.2%) and obesity (22.2%) were common risk factors. Cesarean section (60%) and preterm delivery
(53.3%) were frequent maternal outcomes. Low birth weight (46.7%) and NICU admission (40%) were the
predominant neonatal outcomes. NICU admission was highest among neonates born to mothers with
superimposed preeclampsia (66.7%), followed by preeclampsia (50%).

Conclusion: HDP is associated with significant maternal and neonatal morbidity. Severe hypertensive disorders
increase adverse neonatal outcomes, emphasizing the need for early risk identification, close antenatal
surveillance, and timely multidisciplinary management.
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Introduction

Hypertensive disorders of pregnancy (HDP) are one
of the most frequent medical complications of preg-
nancy, and are a leading cause of maternal morbidity
and perinatal mortality around the world [1]. These
disorders occur in about one in ten pregnancies, and
they have been on the rise over the last several dec-
ades, as a result of changing maternal demographics,
rising maternal age, obesity and the growing inci-
dence of chronic medical disorders. The hyperten-
sive disorders of pregnancy include a spectrum of
disorders depending on the time of onset, the status
of the woman's blood pressure prior to pregnancy,
and whether or not there is organ dysfunction.
Preeclampsia before 20 weeks gestation is consid-
ered chronic hypertension, and hypertension after 20
weeks of gestation with no evidence of organ in-
volvement is called gestational hypertension [2].
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Preeclampsia is defined as a hypertension develop-
ing after 20 weeks of gestation, in association with a
dysfunction of mother's organs, mainly kidneys or
liver. If a woman who already has chronic hyperten-
sion gets features of preeclampsia, she is diagnosed
with superimposed preeclampsia. These clinical
presentations vary in severity, progression and prog-
nosis, therefore prompt diagnosis and treatment is
important to ensure optimal prenatal outcomes.

The hypertensive disorders of pregnancy are im-
portant for the health of both the mother and the
baby [3]. The abnormal development of the placenta
and the generalized endothelial dysfunction in these
disorders affects the uteroplacental blood flow and
leads to poor oxygenation and nutrition of the fetus.
Therefore, women who develop hypertension in
pregnancy (chronic hypertension, gestational
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hypertension, preeclampsia, and superimposed
preeclampsia), are at higher risk for adverse mater-
nal and fetal outcomes. Maternal outcomes are ce-
sarean delivery, postpartum preeclampsia, postpar-
tum hypertension, placenta abruption, and health
care utilization [4]. Neonatal complications include
stillbirth, preterm delivery, low birth weight, fetal
growth restriction, admission to the neonate inten-
sive care unit (NICU), respiratory problems, and
higher neonatal morbidity. As the disease pro-
gresses, the severity of these complications usually
increases and it is important to be able to recognise
women who are at risk before irreversible maternal
or foetal complications occur.

In addition to pregnancy, the hypertensive disorders
have long-term consequences for the health of the
mother [5]. It is emerging that pregnancy serves as a
"stress test" and that women who develop cardiovas-
cular and metabolic complications during pregnancy
have an increased risk for developing these condi-
tions later in life. Women who have experienced
preeclampsia have long-lasting changes in cardiac
structural and functional properties after pregnancy
[6]. In addition, women with a history of hyperten-
sion during pregnancy have been found to be signif-
icantly more likely to develop future CHD, stroke,
CKD, and chronic hypertension than those who do
not develop hypertension during pregnancy. Higher
BP also has been consistently reported to be a com-
mon condition during the first year after pregnancy,
and the risk of chronic HTN is significantly in-
creased ten years after the occurrence of the preg-
nancy. These observations point towards the possi-
bility of HDP not only being pregnancy-related dis-
orders but also as important indicators of a woman's
long-term cardiovascular health.

Another clinical issue of concern is the progression
of disease in hypertensive disorders of pregnancy
[7]. Women who initially present with gestational
hypertension can also develop preeclampsia, and
women who have chronic hypertension run a risk of
developing superimposed preeclampsia. This is cor-
related with higher levels of maternal organ involve-
ment, earlier delivery, higher fetal compromise and
reduced neonatal outcomes [8]. There are certain de-
mographic and clinical risk factors that have been
suspected to predict disease progression such as ma-
ternal age, obesity, parity, diabetes mellitus, prior
hypertensive disorders, chronic hypertension and
other medical comorbidities. These risk factors help
identify the risk of a foetus and allow for more care-
ful monitoring, early intervention and appropriate
management to minimize the risks.

Although significant improvements in obstetric care
have been made, hypertensive disorders of preg-
nancy remain a major burden in healthcare systems
due to higher rates of hospital admission, more in-
tensive maternal surveillance, higher neonatal inten-
sive care unit admissions and longer healthcare
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utilization. There are previous studies on various
population groups showing differences in severity of
disease and neonatal outcome, which may further
impact maternal and neonatal prognosis due to soci-
oeconomic and healthcare related factors. But most
of the available studies have investigated one hyper-
tensive disorder and not the spectrum in one study
population and the link between the different hyper-
tensive disorders and disease progression and preg-
nancy outcome. Furthermore, knowledge of the clin-
ical characteristics of women who develop more se-
vere hypertension is still important to further opti-
mize preventive measures and maternal fetal care.”

The present retrospective study was conducted to as-
sess the relationship of hypertensive disorders of
pregnancy to maternal and fetal-neonatal outcomes
and to examine the risk factors for progression of
disease. The purpose of this study is to provide evi-
dence that could help in early risk stratification, bet-
ter antenatal surveillance, better decision making
and decrease the morbidity of hypertensive disor-
ders of pregnancy for the mother and fetus.

Methodology

Study Design: The present study was conducted as
a hospital-based retrospective observational analyti-
cal study to assess the association of hypertensive
disorders of pregnancy (HDP) with maternal and ne-
onatal outcomes and to identify the risk factors as-
sociated with disease progression. The study in-
volved a retrospective review of hospital medical
records of mothers diagnosed with hypertensive dis-
orders during pregnancy and their corresponding ne-
onates. Relevant maternal demographic, obstetric,
clinical, and neonatal data were extracted from hos-
pital case records and analyzed to determine the re-
lationship between hypertensive disorders and preg-
nancy outcomes.

Study Area: The study was conducted in the De-
partment of Pediatrics, Vardhman Institute of Medi-
cal Sciences (VIMS), Pawapuri, Nalanda, Bihar, In-
dia. The department serves as a tertiary care referral
center with well-established neonatal intensive care
facilities and receives a substantial number of high-
risk obstetric referrals. Maternal and neonatal medi-
cal records maintained in collaboration with the De-
partments of Obstetrics and Gynecology and Pediat-
rics were utilized for the retrospective analysis.”

Study Duration: The study was carried out over a
period of one year from January 2016 to December
2016.

Study Participants: The study participants con-
sisted of mothers diagnosed with hypertensive dis-
orders of pregnancy and their corresponding neo-
nates whose medical records were available during
the study period.
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Inclusion Criteria

e Mothers diagnosed with hypertensive disorders
of pregnancy, including gestational hyperten-
sion, preeclampsia, chronic hypertension, or su-
perimposed preeclampsia.

e  Mothers who delivered at Vardhman Institute of
Medical Sciences during the study period.

e Singleton pregnancies with gestational age of
20 weeks or more.

e  Mothers with complete obstetric, clinical, la-
boratory, delivery, and neonatal records.

e Neonates born to eligible mothers whose out-
come data were available in hospital records.

Exclusion Criteria

e Mothers with incomplete or missing medical
records.

e Multiple pregnancies (twins or higher-order
gestations).

e Pregnancies complicated by major congenital
fetal anomalies.

e  Mothers with eclampsia or other severe neuro-
logical disorders requiring separate manage-
ment protocols.

e Neonates with incomplete clinical records or
missing outcome information.

e Mothers referred after delivery from other
healthcare institutions without complete antena-
tal records.

Sample Size: A total of 90 eligible mother—neonate
pairs who fulfilled the inclusion criteria were in-
cluded in the study.

Procedure: The study was conducted using hospital
medical records. Case files of mothers diagnosed
with hypertensive disorders of pregnancy were iden-
tified from the admission and delivery registers
maintained in the Departments of Obstetrics and Gy-
necology and Pediatrics. Eligible records were se-
lected according to the predefined inclusion and ex-
clusion criteria. Information was collected using a
structured data collection proforma specifically pre-
pared for the study. Maternal variables included age,
parity, gravidity, gestational age at delivery, type of
hypertensive disorder, antenatal complications, pre-
vious history of hypertension, diabetes mellitus,
anemia, body mass index where available, mode of
delivery, and progression of hypertensive disease
from gestational hypertension to preeclampsia or
from chronic hypertension to superimposed
preeclampsia. Details regarding laboratory investi-
gations, blood pressure recordings, and relevant ob-
stetric findings were also extracted from the medical
records.
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Neonatal information included birth weight, gesta-
tional age at birth, sex of the newborn, APGAR
score, requirement for neonatal resuscitation, admis-
sion to the Neonatal Intensive Care Unit (NICU),
respiratory distress syndrome, neonatal sepsis, low
birth weight, prematurity-related complications, du-
ration of hospital stay, and neonatal outcome at dis-
charge. Maternal outcomes such as cesarean section,
postpartum complications, maternal morbidity, and
length of hospital stay were also recorded. The col-
lected data were carefully verified for completeness
and consistency before entry into a computerized da-
tabase. Personal identifiers of patients were not rec-
orded to maintain confidentiality. All information
was used solely for research purposes, and strict
confidentiality was maintained throughout the
study. The collected data were subsequently coded
and prepared for statistical analysis.

Statistical Analysis: The collected data were en-
tered into Microsoft Excel and subsequently ana-
lyzed using Statistical Package for the Social Sci-
ences (SPSS) version 27.0. Continuous variables
were summarized using mean and standard devia-
tion or median with interquartile range, depending
on the distribution of data. Categorical variables
were expressed as frequencies and percentages. The
association between hypertensive disorders of preg-
nancy and maternal as well as neonatal outcomes
was evaluated using the Chi-square test or Fisher's
exact test for categorical variables. Continuous var-
iables were compared using the independent sample
t-test or Mann—Whitney U test, wherever appropri-
ate. Logistic regression analysis was performed to
identify maternal risk factors associated with disease
progression and adverse maternal and neonatal out-
comes. Odds ratios (ORs) with 95% confidence in-
tervals (Cls) were calculated wherever applicable. A
p-value of less than 0.05 was considered statistically
significant.

Result

Table 1 presents the demographic and obstetric char-
acteristics of the 90 mothers included in the study.
The highest proportion of mothers belonged to the
25-29 years age group (35.6%), followed by 20-24
years (26.7%) and 30-34 years (20%), while only
11.1% were younger than 20 years and 6.7% were
aged 35 years or above. Multigravida women con-
stituted a slightly higher proportion (55.6%) than
primigravida women (44.4%). Regarding gesta-
tional age at delivery, 46.7% delivered at term (=37
weeks), 33.3% delivered between 34-36+6 weeks,
and 20% delivered before 34 weeks. Cesarean sec-
tion was the predominant mode of delivery (60%),
whereas 40% had normal vaginal delivery.
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Table 1: Demographic and Obstetric Characteristics of Mothers (N = 90)
Variable Category Frequency (n=90) Percentage (%)
Age (years) <20 10 11.1
20-24 24 26.7
25-29 32 35.6
30-34 18 20
>35 6 6.7
Parity Primigravida 40 44.4
Multigravida 50 55.6
Gestational Age at De- | <34 weeks 18 20
livery 34-36+6 weeks 30 333
>37 weeks 42 46.7
Mode of Delivery Normal vaginal delivery 36 40
Cesarean section 54 60

Table 2 presents the distribution of hypertensive dis-
orders of pregnancy and associated maternal risk
factors among the 90 mothers included in the study.
Gestational hypertension was the most common hy-
pertensive disorder, affecting 37.8% of mothers, fol-
lowed by preeclampsia (33.3%), chronic hyperten-
sion (15.6%), and superimposed preeclampsia
(13.3%). A previous history of hypertension was re-
ported in 20% of mothers, while the majority (80%)

had no such history. Diabetes mellitus was present
in 13.3% of participants and absent in 86.7%. Ane-
mia emerged as the most common maternal risk fac-
tor, affecting 42.2% of mothers, whereas 57.8%
were non-anemic. Obesity (BMI >30 kg/m?) was ob-
served in 22.2% of mothers, while 77.8% had a BMI
below 30 kg/m?. These findings indicate that gesta-
tional hypertension and anemia were the most prev-
alent conditions in the study population.”

Table 2: Distribution of Hypertensive Disorders of Pregnancy and Maternal Risk Factors (N = 90)
Variable Category Frequency Percentage (%)
Type of Hypertensive Dis- | Gestational hypertension 34 37.8
order Preeclampsia 30 333

Chronic hypertension 14 15.6
Superimposed preeclampsia 12 13.3
Previous Hypertension Present 18 20
Absent 72 80
Diabetes Mellitus Present 12 133
Absent 78 86.7
Anemia Present 38 42.2
Absent 52 57.8
Obesity (BMI >30 kg/m?) | Present 20 22.2
Absent 70 77.8

“Table 3 presents the maternal outcomes among the
90 women with hypertensive disorders of preg-
nancy. Cesarean section was the most common ma-
ternal outcome, reported in 54 women (60%), fol-
lowed by preterm delivery in 48 women (53.3%).
Postpartum complications were observed in 20
women (22.2%), while disease progression occurred
in 18 women (20%), indicating worsening of hyper-
tensive status during pregnancy or delivery.

Maternal ICU admission was required for 8 women
(8.9%), reflecting the severity of complications in a
small proportion of cases. Maternal mortality was
recorded in only one case (1.1%). Overall, the find-
ings suggest that hypertensive disorders of preg-
nancy were associated with a high rate of cesarean
delivery and preterm birth, whereas severe maternal
complications and mortality were relatively uncom-
mon.

Table 3: Maternal Outcomes among Women with Hypertensive Disorders (N = 90)

Maternal Outcome Frequency Percentage (%)
Cesarean section 54 60

Preterm delivery 48 533

Postpartum complications 20 22.2

Disease progression 18 20

Maternal ICU admission 8.9

Maternal mortality 1 1.1
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Table 4 presents the neonatal outcomes among the
90 babies born to mothers with hypertensive disor-
ders of pregnancy. Low birth weight (<2500 g) was
the most common adverse neonatal outcome, affect-
ing 42 newborns (46.7%), followed by NICU admis-
sion in 36 infants (40%). Respiratory distress syn-
drome was observed in 20 neonates (22.2%), while
16 newborns (17.8%) had an APGAR score of less
than 7 at 5 minutes, indicating compromised
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neonatal condition at birth. Neonatal sepsis was re-
ported in 10 cases (11.1%). Neonatal mortality oc-
curred in 4 infants (4.4%), representing the least fre-
quent outcome. Overall, the findings demonstrate
that hypertensive disorders of pregnancy were asso-
ciated with a considerable burden of adverse neona-
tal outcomes, particularly low birth weight and the
need for intensive neonatal care.

Table 4: Neonatal Qutcomes among Babies Born to Mothers with Hypertensive Disorders (N = 90)

Neonatal Outcome Frequency Percentage (%)

Low birth weight (<2500 g) 42 46.7

NICU admission 36 40

Respiratory distress syndrome 20 22.2

Neonatal sepsis 10 11.1

APGAR score <7 at 5 minutes 16 17.8

Neonatal mortality 4 44

“Table 5 presents the association between the type of
hypertensive disorder of pregnancy and NICU ad-
mission among the 90 newborns. The highest pro-
portion of NICU admissions was observed among
babies born to mothers with superimposed
preeclampsia, with 8 out of 12 newborns (66.7%) re-
quiring intensive care. This was followed by
preeclampsia, where 15 of 30 newborns (50.0%)
were admitted to the NICU. Among mothers with
chronic hypertension, 5 of 14 newborns (35.7%)

required NICU admission, whereas the lowest pro-
portion was noted in gestational hypertension, with
only 8 of 34 newborns (23.5%) admitted. Con-
versely, the majority of newborns born to mothers
with gestational hypertension (76.5%) and chronic
hypertension (64.3%) did not require NICU care.
Overall, the findings indicate that more severe hy-
pertensive disorders, particularly superimposed
preeclampsia and preeclampsia, were associated
with a greater likelihood of NICU admission.

Table 5: Association Between Type of Hypertensive Disorder and NICU Admission (N = 90)

Type of Hypertensive Disorder | NICU Admission Yes n (%) | NICU Admission No n (%) | Total
Gestational hypertension (n=34) | 8 (23.5) 26 (76.5) 34
Preeclampsia (n=30) 15 (50.0) 15 (50.0) 30
Chronic hypertension (n=14) 5357 9(64.3) 14
Superimposed preeclampsia | 8 (66.7) 4 (33.3) 12
(n=12)

Discussion outcomes, which was also confirmed by the multi-

The present retrospective study highlights the fact
that hypertensive disorders of pregnancy (HDP)
continue to be significant factors for poor maternal
and fetal outcomes. Among the different forms of
hypertension studied, the most prevalent was gesta-
tional hypertension followed by preeclampsia, with
chronic hypertension and superimposed preeclamp-
sia being less common. Neonatal complications
however, were significantly higher in women with
preeclampsia and superimposed preeclampsia, thus,
higher disease severity was correlated with poor per-
inatal outcomes. The presence of widespread endo-
thelial dysfunction and placental insufficiency was
reported by Sibai (2003) [9] to be the reason why
women with preeclampsia sustain significantly more
maternal and foetal complications than women with
gestational hypertension. Similarly, in the present
study, there was a strong association between
preeclampsia and FGR and adverse neonatal
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center study by Odegard et al. 2000 [10].”

“The demographic profile of the women studied
showed that the largest number were in the age
group of 25-29 years (35.6%) and there were slightly
more mothers who were multigravida. Previous
studies have also found the peak prevalence of HDP
in women in their 20s, as this age group has the
greatest proportion of pregnancies. Similarly,
among 25- to 30-year-old women, hypertensive dis-
orders were prevalent and the severity of the disease
was found to be associated with maternal age by
Zhang et al. (2003) [11]. These results indicate that,
apart from maternal age, several obstetric and med-
ical risk factors are associated with HDP.

In the present study, maternal risk factors that were
identified were anemia, obesity, and previous hyper-
tension. While anemia has not been a consistent pre-
dictor of hypertensive disorders, it can contribute to
maternal and fetal compromise by decreasing
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oxygen delivery to the placenta. Obesity, however,
and chronic hypertension are well-established fac-
tors promoting disease progression. The frequency
of obesity in our study was 22.2% and hypertension
in the past was reported in 17.8% of women. Bodnar
et al. (2005) [12] also reported similar results show-
ing that obese women were almost twice as likely as
women of normal BMI to develop preeclampsia.
Duckitt and Harrington also in their systematic re-
view [13] found that obesity, chronic hypertension,
pre-pregnancy hypertension, diabetes and multiple
pregnancy were also among the most important fac-
tors associated with progression to severe hyperten-
sion in pregnancy. Our results are similar as these
observations, in that obesity and prior hypertension
often occurred together and were associated with
poor maternal outcomes.

The level of maternal morbidity in the current study
was still high. The most frequent maternal outcome
was cesarean section (60%) and preterm delivery
(55.6%). Of these, approximately 15% developed
disease progression and 6.7% required admission to
the maternal intensive care unit, while 1.1% of
women died from the disease. However, disease pro-
gression and complications after birth occurred in
about a fifth of women, and maternal intensive care
unit admission and maternal mortality were rela-
tively low (6.7% and 1.1%, respectively). The same
has been noted by Sibai (2005) [14] who noted that
the women who have severe preeclampsia often
need to have cesarean delivery or medically indi-
cated preterm delivery as the women's and babies
are at great risk if the pregnancy is continued. This
lower maternal mortality in our study might be due
to the better antenatal surveillance, better diagnosis,
better antihypertensive therapy, magnesium sulfate
prophylaxis, and availability of intensive obstetric
care.

“The results of our study clearly illustrate the effects
of hypertension on the fetus. Of all newborns 46.7%
had low birth weight, and 40.0% needed to be ad-
mitted into the NICU. Other observations were re-
garding respiratory distress syndrome, neonatal sep-
sis, low APGAR scores, and neonatal mortality. The
results of this study are similar to those of Odegard
et al. who showed that placental insufficiency from
preeclampsia was a significant risk factor for fetal
growth restriction and low birth weight. In a similar
study, Xiong et al. (2002) [15] found a significantly
higher risk for preterm pregnancy, low birth weight,
and neonatal intensive care unit admission in preg-
nancies complicated by hypertensive disorders. Our
neonatal mortality rate is relatively low (5.6%) and
this suggests that the neonatal intensive care services
are improving, although there is still significant ne-
onatal morbidity.

The present study found an important association
between the type of hypertensive disorder and ad-
mission to the NICU. The highest rate of NICU
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admission was observed in neonates from mothers
with superimposed PEE (66.7%), followed by PEE
(50.0%), chronic hypertension (37.5%) and gesta-
tional hypertension (23.5%). The progressive in-
crease in NICU admission with worsening disease
severity is consistent with the idea that deterioration
of maternal vascular function directly impacts the
wellbeing of the fetus. The same results were de-
scribed by Barton et al. in 2001 [16] who observed
significantly greater incidence of prematurity, fetal
growth restriction and admission to NIBIB in preg-
nancies with severe preeclampsia and superimposed
preeclampsia compared to those with gestational hy-
pertension. These similarities lend credibility to our
findings and stress the need for timely diagnosis of
the more severe hypertensive disorders.

The present study also found that 18.9% mothers
had disease progression. Women who were obese,
had a history of hypertension and anemia seemed to
be more likely to experience adverse outcomes at la-
bor and delivery. Duckitt and Harrington (2005) also
found that those who already had hypertension and
those who were obese were at a significantly higher
risk of developing preeclampsia. Close surveillance
of these women during their ante-pregnancy and de-
livery visits may therefore help to delay the onset of
disease by managing blood pressure, delivering
timely obstetric interventions and closer monitoring.

The results of the present study are similar to those
of the previous one and the hypertensive disorders
of pregnancy continue to be one of the leading
causes of morbidity suffered by pregnant women
and their fetuses. A large proportion of cesarean sec-
tion (60%), preterm birth (55.6%), low birth weight
(46.7%) and NICU admission (40.0%) in our study
indicate the ongoing impact of HDP on obstetric and
neonatal services. The higher number of NICU ad-
missions seen in women with preeclampsia and su-
perimposed preeclampsia also support that the se-
verity of the disease has an impact on neonatal mor-
tality and morbidity. Improvements in antenatal
screening, management of modifiable risk factors
(including obesity and chronic hypertension) and
correction of maternal anemias and prompt multidis-
ciplinary management could significantly help min-
imise disease progression and improve maternal and
neonatal outcomes.

Conclusion

The present retrospective study concludes that hy-
pertensive disorders of pregnancy remain a signifi-
cant cause of adverse maternal and neonatal out-
comes. Gestational hypertension was the most com-
mon disorder, while preeclampsia and superimposed
preeclampsia were associated with greater disease
severity and poorer neonatal outcomes, particularly
increased NICU admissions. High rates of cesarean
section, preterm delivery, and low birth weight indi-
cate the substantial burden of HDP on obstetric and
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neonatal care. Maternal risk factors such as anemia,
obesity, previous hypertension, and diabetes were
frequently observed and may contribute to disease
progression. Although maternal and neonatal mor-
tality were relatively low, considerable morbidity
persisted. Early identification of high-risk pregnan-
cies, regular antenatal monitoring, prompt diagno-
sis, and timely multidisciplinary management are es-
sential to prevent disease progression, improve ma-
ternal and neonatal outcomes, and reduce the overall
healthcare burden associated with hypertensive dis-
orders of pregnancy.
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