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ABSTRACT

Background: Hypertensive disorders of pregnancy (HDP) remain a leading cause of maternal and neonatal morbidity
and mortality worldwide. This study examined maternal and neonatal outcomes across the different HDP subtypes and
identified factors linked to ICU and NICU admission.

Methods: In this prospective observational analytical study, 144 pregnant women diagnosed with gestational
hypertension, non-severe pre-eclampsia, severe pre-eclampsia, eclampsia, chronic hypertension, or superimposed pre-
eclampsia (as defined by FOGSI guidelines) were enrolled. Maternal characteristics, maternal complications, ICU
admission, neonatal complications, NICU admission, and mortality were recorded from hospital records. Data were
analyzed using the Chi-square test, Fisher’s Exact test, multivariate logistic regression, odds ratio estimation, and ROC
curve analysis.

Results: Severe pre-eclampsia and superimposed pre-eclampsia emerged as independent predictors of maternal ICU
admission, while eclampsia and superimposed pre-eclampsia independently predicted NICU admission. Maternal ICU
admission was strongly linked to neonatal NICU admission (x°=13.09, p<0.001). The predictive model performed well,
with an AUC of 0.8789, sensitivity of 83.6%, and specificity of 85.7%.

Conclusions: Severe HDP subtypes carry a substantially higher risk of adverse maternal and neonatal outcomes. Early
recognition, close monitoring, and timely intervention remain central to improving prognosis in hypertensive
pregnancies.

Keywords: Hypertensive disorders of pregnancy, ICU and NICU admission, Maternal complications, Neonatal
outcomes, Pre-eclampsia

INTRODUCTION

Hypertensive disorders of pregnancy (HDP) rank among
the leading causes of maternal and neonatal morbidity and
mortality worldwide. The term covers gestational
hypertension,  pre-eclampsia,  eclampsia,  chronic
hypertension, and  superimposed  pre-eclampsia-
conditions that range from mild blood pressure elevation
to severe, multisystem disease affecting both mother and

fetus.! On the maternal side, complications can involve the
kidneys, liver, nervous system, heart, and blood; on the
fetal and neonatal side, they include growth restriction,
preterm birth, low birth weight, fetal distress, NICU
admission, and neonatal death.? A 2025 systematic review
and meta-analysis placed the global prevalence of pre-
eclampsia at 4.43%, eclampsia at 0.43%, and HELLP
syndrome at 0.39%, with wide variation by region.’

November 2026 - Volume 15 - Issue 11  Page 4386



Maniar PS et al. Int J Reprod Contracept Obstet Gynecol. 2026 Nov;15(11):4386-4392

HDP arises through abnormal placentation, endothelial
dysfunction, oxidative stress, inflammation, and impaired
blood flow to the uterus and placenta.* Reduced placental
perfusion can limit oxygen and nutrient delivery to the
fetus, contributing to growth restriction and preterm birth.
Severe maternal disease often calls for closer monitoring,
ICU admission, and early delivery, each of which raises
the risk of neonatal complications.’ Other work points to
placental dysfunction and maternal vascular abnormalities
as central to how pre-eclampsia develops and progresses,
with growing interest in biomarkers that could flag at-risk
women before adverse maternal or perinatal outcomes
occur.®

The burden of HDP is especially heavy in developing
countries, including India, where late diagnosis, thin
antenatal coverage, delayed referral, and limited access to
specialist maternal and neonatal care all contribute to
worse outcomes.” Current guidelines call for early
recognition of severe hypertension, prompt treatment,
close maternal-fetal monitoring, and timely intervention.®
A prospective cohort of 1,650 pregnant women in rural
Central India found an HDP incidence of 7.15%; affected
women had higher rates of preterm delivery, caesarean
delivery, anaemia, thrombocytopenia, and placental
abruption, and their infants were more often born small-
for-gestational-age, preterm, or with low birth weight, with
higher perinatal mortality.’

Maternal age, obesity, and chronic hypertension are
recognised risk factors for HDP, but once hypertension has
set in, the subtype and severity of disease may matter more
for determining whether a woman needs critical care.
Maternal and neonatal outcomes are also closely linked:
severe maternal disease is often accompanied by placental
dysfunction, fetal growth restriction, prematurity, and
NICU need.!® Work from India and Tanzania shows that
both the severity and timing of HDP shape perinatal
outcomes- severe pre-eclampsia carried the highest risk of
perinatal death, and early-onset HDP was associated with
markedly higher risks of perinatal death, stillbirth, preterm
birth, and low birth weight compared with disease
appearing later in pregnancy.'!

This study set out to describe the epidemiology, subtypes,
and severity of HDP in a tertiary-care hospital, along with
the associated maternal complications, ICU admission,
neonatal complications, and NICU admission.!? It also
examined independent predictors of maternal ICU and
neonatal NICU admission through multivariate analysis,
and assessed how well the resulting ICU model
discriminated between patients using ROC curve
analysis.!®> A recent systematic review and meta-analysis
of 110 studies covering 506,178 women with HDP
underlines why this matters: prediction models and
biomarkers are playing a growing role in identifying at-
risk women, though the review also stressed that such
models need validation in the populations where they will
actually be used.!!
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Research gap

Much of the existing literature on HDP looks at prevalence
and epidemiological risk factors in isolation from maternal
and fetal outcomes, or the reverse. Few studies have
examined, within a single hospital-based cohort, how the
different HDP subtypes relate to maternal risk factors, I[CU
and NICU admission, and adverse neonatal outcomes
together.

Many of the studies that do exist rely on retrospective
reviews or meta-analyses that compare disease severity
only loosely across categories such as gestational
hypertension, severe pre-eclampsia, eclampsia, chronic
hypertension, and superimposed pre-eclampsia. There is
also limited evidence on how well severe maternal
complications predict neonatal morbidity and mortality in
high-risk pregnancies.

Few Indian hospital-based studies have combined
multivariate logistic regression, odds ratio analysis, and
ROC curve analysis to identify independent predictors of
ICU and NICU admission in HDP. This study aims to
address that gap through a detailed statistical evaluation of
epidemiological factors, HDP severity, maternal
complications, and neonatal outcomes in one cohort.

METHODS

Study type

It was a prospective observational analytical study.
Study place

GMERS Medical college and Hospital, Sola, Ahmedabad,
Gujarat, India.

Study period
The study took place from October 2025 to April 2026.
Subject selection criteria

All singleton pregnant women with hypertension were
involved in study.

Procedure

Data were collected from hospital medical records and
patient interview included maternal demographic details,
blood pressure measurements, BMI, gestational age at
delivery, maternal complications, ICU admission, neonatal
complications, NICU admission, and neonatal mortality.
Statistical analysis was performed using descriptive and
inferential methods. Chi-square and Fisher’s Exact tests
were used to assess associations between HDP types and
categorical outcomes, while odds ratios with 95%
confidence intervals were calculated to estimate risk.
Multivariate logistic regression analysis was performed to
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identify independent predictors of ICU and NICU
admission. ROC curve analysis was used to evaluate the
predictive performance of the statistical model. A p value
less than 0.05 was considered statistically significant.

Ethical approval

The study was approved by research and ethics committee
of GMERS Medical College and Civil Hospital, Sola,
Ahmedabad, 380060, Gujarat, India
(GMERSMCS/IEC/114/2025).

RESULTS
Baseline characteristics

A total of 144 pregnant women diagnosed with
hypertensive disorders of pregnancy (HDP) were included
in the study.

Table 1: Baseline characteristics.

Variable Value |

Sample size 144
Maternal age (years) 26.26+5.27
Body mass index (kg/m?) 26.58+5.88
Systolic blood pressure (mmHg) 162.00£15.57
Diastolic blood pressure (mmHg)  101.92+10.68

Gravida 2.11£1.20
Parity 1.01+1.13
Abortion 0.15+0.43

This cohort of 144 women with HDP had a mean age of
26.26 years and a BMI in the overweight range on average.
Blood pressure readings were markedly elevated,
consistent with a high proportion of severe hypertension in
the sample. Most participants were multigravida with a
low rate of prior abortion, reflecting a high-risk obstetric
population overall.

Distribution of HDP

Gestational hypertension (27.1%) and severe pre-
eclampsia (26.4%) accounted for roughly half the cohort
between them. A sizeable share of patients had severe or
complicated disease- eclampsia and superimposed pre-
eclampsia together made up over a fifth of cases- pointing
to a high-risk population with substantial disease severity.

Table 2: Distribution of HDP types.

Type of HDP Frequency (%) |

Gestational hypertension 39 (27.1)
Severe pre-eclampsia 38 (26.4)
Non-severe pre-eclampsia 19 (13.2)
Chronic hypertension 17 (11.8)
Superimposed pre-eclampsia 16 (11.1)
Eclampsia 15 (10.4)
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Factors associated with ICU admission

Type of HDP and severe hypertension were both
significantly associated with ICU admission, while
maternal age and BMI were not. This points to disease
severity, rather than baseline demographic characteristics,
as the main driver of critical-care need in this cohort, and
argues for early identification and aggressive management
of the higher-risk HDP subtypes.

Table 3: Bivariate analysis for ICU admission.

Variable P value Interpretation I
Type of hypertensive Strong

: <0.001 >
disorders of pregnancy association
Severe hypertension <0.001 Significant
Maternal age 0.29 Not significant
Body mass index 0.14 Not significant

Neonatal outcomes (NICU admission)

Multivariate logistic regression singled out eclampsia and
superimposed pre-eclampsia as independent predictors of
NICU admission.

Table 4: NICU admission model.

Variable Adjusted 950, c1 P value
LOR__________

. 2.09-
Eclampsia 12.74 115.68 0.01
Superimposed 1.13-
pre-eclampsia 6.74 58.19 0.049
Birth weight 0.83 NS 0.54
severe g 0.46
hypertension

Neonates of mothers with eclampsia had roughly 12.7
times higher odds of NICU admission (OR=12.74, 95%
CI: 2.09-115.68, p=0.01), pointing to a strong link between
severe maternal neurological involvement and adverse
neonatal outcomes. Superimposed pre-eclampsia raised
the odds by a smaller but still significant margin,
increasing them roughly 7-fold; birth weight and severe
hypertension were not independently significant in this
model.

Maternal mortality

No statistically significant independent predictors of
maternal mortality emerged from this analysis. Maternal
deaths did occur in the cohort, but too few to support a
stable regression model- the resulting confidence intervals
were wide and statistical power limited. These findings on
mortality should therefore be read with caution; larger
studies are needed to identify reliable predictors of
maternal death in pregnancies complicated by
hypertensive disorders.
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Graphical analysis

Figure 1 plots neonatal birth weight against maternal ICU
admission and neonatal NICU admission (0- no; 1- yes).
Neonates in the group with neither maternal ICU nor
NICU admission (0.0) had the highest median birth weight
and the narrowest spread, consistent with better overall
neonatal condition. The ICU-only group (1.0) showed the
widest spread, ranging from very low to near-normal birth
weight.

Neonatal Weight Distribution by ICU and NICU Status

Birth Weight (kg)

ICU.NICU Groups

Figure 1: Box plot of neonatal weight distribution
based on ICU and NICU admission.

The NICU-only group (0.1) had moderately lower birth
weights on average, suggesting that neonatal
complications can arise independently of maternal ICU
admission- for instance through fetal or placental factors.
Several low-weight outliers (<1.5 kg) appeared in the ICU-
associated groups, pointing to a higher risk of adverse
neonatal outcomes when maternal disease is severe.

The combined ICU-and-NICU group (1.1) had the lowest
median birth weight and the tightest clustering around low
values, with a comparatively high share of low-birth-
weight babies.

Taken together, these patterns identify combined maternal
ICU and neonatal NICU admission as the highest-risk
scenario in this cohort.

ROC curve analysis

ROC curve analysis assessed how well the model
predicted maternal ICU admission. It performed well, with
an Area Under the Curve (AUC) of 0.8789- a high level of
discrimination between women who required ICU
admission and those who did not.

At the optimal cut-off, the model reached a sensitivity of
83.6% and a specificity of 85.7%, correctly identifying
both true positive and true negative cases in most
instances. The curve sat well above the line of chance
throughout.
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These results suggest the model could serve as a useful
clinical tool for early risk assessment, targeted monitoring,
and timely intervention in pregnancies complicated by
hypertensive disorders.

Figure 2: ROC curve.

Table 5: Association between maternal ICU admission
and neonatal NICU admission.

ICU NICU NICU Total
Admission admission (no) admission (yes)

No 63 14 77
Yes 35 32 67
Total 98 46 144

Maternal ICU admission was significantly associated with
neonatal NICU admission (x*=13.09, p<0.001). Among
women admitted to the ICU, 47.8% of their neonates
needed NICU care. The odds of NICU admission were
about 4.1 times higher for neonates born to ICU-admitted
mothers, underlining how closely maternal disease
severity and neonatal outcomes track together in this
cohort.

DISCUSSION

This study examined the epidemiology, risk factors, and
maternal and neonatal outcomes of hypertensive disorders
of pregnancy (HDP) in a tertiary-care setting, with
particular attention to critical-care needs- maternal ICU
admission and neonatal NICU admission.'* Disease
severity emerged as the central factor behind adverse
outcomes on both sides: severe pre-eclampsia, eclampsia,
and superimposed pre-eclampsia carried the highest risk of
complications.

Gestational hypertension and severe pre-eclampsia made
up the largest share of HDP cases in this cohort, a pattern
also reported by Mathew et al, who found hypertensive
disorders common among pregnant women and reported a
substantial burden of severe disease in a comparable high-
risk population.’> A similar picture emerged from a
systematic review and meta-analysis from India by
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Schaefer et al, which pointed to a significant HDP
prevalence and its contribution to maternal and perinatal
morbidity.'®

Severe hypertension and HDP subtype were significantly
associated with ICU admission here, while maternal age
and BMI were not- a pattern also seen by Kole et al, and is
also consistent with the observations of Sitharam, who
found that disease severity, more than demographic factors
alone, drives adverse pregnancy outcomes.!”!8 Obesity
and maternal age are recognised risk factors for developing
HDP in the first place, but findings from Dhinva et al
suggest that once the disorder is established, progression
to severe disease becomes the main determinant of
whether critical care is needed. "

Severe pre-eclampsia and superimposed pre-eclampsia
were independent predictors of maternal ICU admission
on multivariate analysis here, matching report by Lakhute
et al showing higher maternal morbidity among women
with severe hypertensive disorders.? Similarly, Shrestha
et al found that severe pregnancy-induced hypertension
carried a higher burden of maternal complications and
poor outcomes.?! Together with the present results, this
points to advanced disease phenotype- not simply elevated
blood pressure in isolation- as the driver of maternal
critical-care utilisation.

On the neonatal side, eclampsia and superimposed pre-
eclampsia were the significant independent predictors of
NICU admission, echoing a report of higher neonatal
complications and NICU admission among pregnancies
with chronic hypertension and severe hypertensive
disorders.?? Similarly, Das et al found that maternal
hypertension raised neonatal morbidity and the need for
specialised neonatal care. The strength of the association
seen here reflects how severe maternal disease affects fetal
wellbeing and the newborn’s adaptation after birth.

Maternal ICU admission was also significantly associated
with NICU admission in this cohort: neonates of mothers
needing intensive care were considerably more likely to
need it themselves, reinforcing how closely maternal and
neonatal outcomes are tied together. A similar pattern of
higher neonatal complication rates in pregnancies with
severe maternal disease was reported by Umesava et al,
and the present findings suggest that a worsening maternal
clinical picture can itself signal neonatal risk.?*

The birth-weight analysis told a consistent story: neonates
who needed NICU care, particularly those whose mothers
were admitted to the ICU, had lower birth weights than
other groups- in keeping account of placental dysfunction
and impaired fetal growth as a consequence of
hypertensive disorders in pregnancy.’* Reduced blood
flow to the uterus and placenta in severe HDP likely
contributes to growth restriction and low birth weight,
raising the burden of neonatal morbidity and intensive-
care need.
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The ROC analysis showed the statistical model
discriminated well between women who went on to need
ICU admission and those who did not, suggesting that
routine clinical and disease-related variables can
meaningfully support risk stratification in hypertensive
pregnancy. Predictive modelling of this kind remains
relatively uncommon in the HDP literature, which has
focused mainly on prevalence and outcomes; this study
adds evidence for the value of such models in flagging
high-risk cases that need closer monitoring.??

Overall, these results align with observations of Shamsi et
al that severe forms of HDP carry significantly worse
maternal and neonatal outcomes, while extending it by
bringing HDP subtype, maternal critical-care need,
neonatal intensive-care need, and predictive modelling
together within one analytical framework.?

Above all, the findings point to the value of early
diagnosis, accurate classification of disease severity,
continuous maternal-fetal surveillance, and timely
intervention in reducing the burden of maternal and
neonatal complications from hypertensive disorders of
pregnancy.

CONCLUSION

Severe forms of hypertensive disorders of pregnancy
(HDP)- particularly severe pre-eclampsia, eclampsia, and
superimposed pre-eclampsia- were closely tied to poor
maternal and neonatal outcomes in this cohort. As disease
severity increased, so did rates of maternal ICU admission,
NICU admission, neonatal complications, and neonatal
mortality. Severe pre-eclampsia and superimposed pre-
eclampsia independently predicted maternal ICU
admission, while eclampsia stood out as the key
determinant of NICU admission.

Maternal ICU admission was also significantly linked to
NICU admission, showing that a worsening maternal
clinical picture tends to go hand in hand with poorer
neonatal outcomes. The predictive model built from these
data discriminated well between high- and low-risk cases,
suggesting it could have a place in clinical risk assessment
and decision-making.

Taken together, these findings point to the need for prompt
detection, careful risk assessment, multidisciplinary care,
and timely obstetric intervention to improve maternal and
neonatal outcomes in pregnancies complicated by
hypertensive disorders.
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