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Abstract:

Background: Preeclampsia (PE) is a major cause of maternal and perinatal morbidity and mortality, particularly
in low-resource settings, with outcomes influenced by clinical and laboratory factors.

Aim: To evaluate determinants of maternal and fetal outcomes in women with preeclampsia.

Methodology: A retrospective analytical study was conducted on 86 women with PE at Department of Obstetrics
and Gynaecology, Bankura Sammilani Medical College and Hospital, West Bengal, India, over a period of six
months. Maternal demographics, clinical parameters, laboratory findings, and neonatal outcomes were analyzed
using SPSS.

Results: Mean age was 26.8+4.9 years; 55.8% had irregular antenatal care. Preterm delivery occurred in 62.8%,
and cesarean section in 69.8%. Low birth weight was observed in 45.3%, and 36% required NICU admission.
Higher systolic and diastolic BP, elevated urea and creatinine, and severe proteinuria were significantly associated
with lower birth weight, earlier gestation, and increased NICU admission (p<0.05). Proteinuria showed a strong
inverse relationship with birth weight and gestational age.

Conclusion: Elevated BP, renal dysfunction, and severe proteinuria are key predictors of adverse maternal and
fetal outcomes in PE. Early detection and regular antenatal care are crucial for improving outcomes.
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Introduction

Preeclampsia (PE) is a disorder that manifests in the
second half of pregnancy and is characterized by
newly elevated blood pressure (BP) after 20 weeks
gestation [1]. This is a disorder with multi-organ in-
volvement of the maternal organism, affecting car-
diovascular, renal, hepatic and neurologic systems.
The condition continues to be a leading cause of ma-
ternal and perinatal morbidity and mortality around
the world. PE is linked with an array of adverse con-
sequences like hypertension in pregnancy, placental
abruption, growth restriction of the foetus, preterm
delivery and severe cases may even result in mater-
nal/fetal death. Even with improvements in obstetric
care, hypertensive disorders of pregnancy (HDP),
particularly preeclampsia, remain a significant bur-
den for healthcare systems globally [2].

Internationally, PE is known to be one of the most
common causes of maternal and fetal death due to
its unpredictable nature and rapid course of deterio-
ration [3]. Maternal health indicators in India and
notably in the states like West Bengal also reflect the
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continuing challenges posed by hypertensive disor-
ders of pregnancy. The burden of complications as-
sociated with PE is high, partly due to socioeco-
nomic disparities, poor access to quality antenatal
care, delayed diagnosis and poor referral systems.
To tackle these issues is important to control MMR
and improve the neonatal situation in the region.

PE is not only a leading cause of death but also an
important contributor to severe maternal morbidity.
Complications can even remain or worsen despite
delivery, the definitive treatment for PE. Symptoms
often resolve with the delivery of placenta and fetus,
but the postpartum period is a high-risk time where
morbidity and mortality can still occur [4]. Women
with PE are at higher risk of needing intensive care
unit (ICU) admission because of eclampsia, pulmo-
nary edema, renal failure, and severe hypertension.
Several studies have documented the long-term
health sequelae of protracted ICU stays, including
irreversible organ damage and psychological conse-
quences [5].
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PE's multisystem nature highlights its severity, as it
may result in extensive endothelial dysfunction and
multiple organ damage. During the prepartum, peri-
partum, and postpartum period of time, patients may
suffer from unmanageable hypertensive episodes re-
quiring monitoring and treatment [6]. The complex-
ity of the disease often necessitates a multidiscipli-
nary approach in managing PE with obstetricians,
intensivists, neonatologists and other specialists.
Hence, it is vital to refer such women to tertiary care
facilities that have specialized maternal and neonatal
intensive care services as one way of enhancing out-
comes [7,8]. Strengthening such referral systems
and improving access to tertiary care in geographic
regions like West Bengal would be a potential means
of reducing adverse outcomes.

Investigation and identification of the predictors of
maternal and fetal outcomes in the setting of
preeclampsia is important to enable early detection
of high-risk cases so that appropriate measures can
be taken. Several maternal characteristics including
obesity, pre-existing hypertension, diabetes mellitus
and gestational diabetes mellitus (GDM) have also
been shown to be significant risk factors for the on-
set and progression of PE. Analysis of laboratory pa-
rameters and clinical indicators at the time of diag-
nosis including blood pressure levels, liver function
tests, renal function, and hematological indices may
provide valuable insights for disease severity and
prognosis as well.

We aimed to investigate the association of maternal
characteristics (including obesity, diabetes, GDM
and laboratory test results and BP level at diagnosis)
with a course of pregnancy in patients with PE and
outcomes in newborns. This will better inform risk
stratification and clinical decision-making by recog-
nising key features associated with poor maternal /
fetal outcomes. Moreover, the study aims to identify
which laboratory parameters are useful predictors of
maternal and neonatal postpartum complications, al-
lowing for improved early diagnosis and prognosis.

These findings will help devise PE prevention and
management interventions. Early identification as
well as close surveillance and timely intervention in
identified high-risk women can greatly alleviate the
burden of complications from this condition. Most
importantly, insights on disease determinants can
guide the creation of personalized care plans for pa-
tients with preeclampsia.

This study may also help identify the women most
likely to benefit from early referral to tertiary care
centers and intense monitoring. Strengthening
healthcare delivery systems and raising awareness in
West Bengal can ensure better maternal and new-
born outcomes. In the end, early identification, ap-
propriate management, and evidence-based clinical
practice have the potential to decrease both
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morbidity and mortality among both preeclamptic
women and their neonates.

Methodology

Study Design and Setting: This retrospective ob-
servational study was conducted in the Department
of Obstetrics and Gynaecology, Bankura Sammilani
Medical College and Hospital, West Bengal, India.

Study Duration: The study was conducted over a
period of six months.

Sample Size Calculation: The sample size was de-
termined using the standard statistical formula for
prevalence studies. The formula used was:

Z2 X pXxq

=
Where:
e n=sample size
e 7 =standard normal deviate (1.96 for 95% CI)
e p=prevalence of preeclampsia
e q=1-p
e d=allowable error

Sample Size: A total of 86 patients diagnosed with
preeclampsia were included in the study. The sam-
ple size was determined based on the number of eli-
gible cases available in the hospital records during
the study period, ensuring adequate representation
of the study population.

Study Population: The study population consisted
of pregnant women diagnosed with preeclampsia
who were admitted to and delivered at Bankura
Sammilani Medical College and Hospital. These pa-
tients were managed according to standard institu-
tional protocols, and their clinical course, manage-
ment, and outcomes were documented in hospital
records, which served as the primary source of data
for this study.

Preeclampsia and Its Severe Complications:
Preeclampsia is a multisystem disorder character-
ized by new-onset hypertension after 20 weeks of
gestation with maternal organ dysfunction and/or
uteroplacental insufficiency. Severe preeclampsia is
associated with significant maternal and fetal com-
plications.

Severe maternal complications include:

e Eclampsia (convulsions)

e HELLP syndrome (Hemolysis, Elevated Liver
Enzymes, Low Platelets)

Acute renal failure

Pulmonary edema

Cerebral hemorrhage or stroke

Placental abruption

Disseminated intravascular coagulation (DIC)

Fetal complications include:
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Intrauterine growth restriction (IUGR)
Preterm birth

Low birth weight

Fetal distress

Intrauterine fetal demise

Case Record Proforma: A structured case record
proforma was used for systematic data collection
from indoor patient records. The proforma included
patient demographic details such as age, gravida,
and parity, along with clinical history including pre-
vious history of preeclampsia and antenatal care sta-
tus.

Clinical examination parameters included blood
pressure and weight gain during pregnancy. Labora-
tory investigations recorded were hemoglobin level,
platelet count, renal function tests, liver function
tests, and proteinuria assessment.

Obstetric details included gestational age at deliv-
ery, mode of delivery, and duration of labour. Intra-
partum complications such as postpartum hemor-
rhage, convulsions, and fetal distress were docu-
mented.

Neonatal outcomes including birth weight, Apgar
scores, and NICU admission were also included in
the proforma.

Inclusion Criteria

e Pregnant women diagnosed with preeclampsia,
with or without severe features

e Patients who were admitted and delivered at the
study hospital

e Availability of complete maternal demo-
graphic, clinical, laboratory, and neonatal out-
come data

e Patients with documented blood pressure rec-
ords during pregnancy

Exclusion Criteria

e Patients with incomplete or missing clinical rec-
ords

e Patients who did not deliver at the study hospi-
tal

e  Women with pre-existing chronic hypertension
without superimposed preeclampsia

e  Multiple pregnancies (if excluded as per study
design, optional based on your need)

Diagnostic Criteria for Preeclampsia (FIGO,
RCOG, WHO, ACOG): Preeclampsia was diag-
nosed based on the latest internationally accepted
guidelines provided by FIGO, RCOG, WHO, and
ACOG. The diagnosis requires new-onset hyperten-
sion after 20 weeks of gestation, defined as systolic
blood pressure >140 mmHg and/or diastolic blood
pressure >90 mmHg recorded on at least two occa-
sions.
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In addition to hypertension, the presence of one or
more of the following criteria confirms the diagno-
sis: proteinuria (=300 mg in 24-hour urine collec-
tion, or protein/creatinine ratio >0.3, or dipstick
>1+), maternal organ dysfunction such as thrombo-
cytopenia (platelet count <100,000/pL), renal insuf-
ficiency (serum creatinine >1.1 mg/dL), elevated
liver enzymes (twice the normal value), pulmonary
edema, or new-onset cerebral or visual disturbances.

Uteroplacental dysfunction, including fetal growth
restriction or abnormal Doppler findings, is also
considered a diagnostic feature. Severe preeclamp-
sia is identified when blood pressure reaches
>160/110 mmHg or when there is evidence of severe
organ dysfunction or eclampsia.

Data Collection: Data for this study were collected
retrospectively from indoor patient department
(IPD) records. Sources included patient case sheets,
labour room registers, operation theatre records, and
neonatal intensive care unit (NICU) records. This
ensured comprehensive capture of maternal, intra-
partum, and neonatal data.

Maternal variables included demographic details,
obstetric history, clinical findings, and laboratory in-
vestigations. Neonatal outcomes such as birth
weight, Apgar score, and NICU admission were also
documented systematically from hospital records.

Intrapartum Parameters and Complications: In-
trapartum variables were carefully assessed to eval-
uate the impact of preeclampsia during labour and
delivery. The mode of delivery was categorized as
vaginal delivery or cesarean section, depending on
obstetric indications and maternal-fetal condition.

The duration of labour was noted and categorized as
normal or prolonged based on standard obstetric def-
initions. Intrapartum complications such as fetal dis-
tress, placental abruption, and meconium-stained
liquor were recorded as indicators of fetal compro-
mise during labour.

Postpartum hemorrhage (PPH), either atonic or trau-
matic, was documented as a major maternal compli-
cation. Additionally, the occurrence of convulsions
(eclampsia) during the intrapartum period was rec-
orded to assess disease severity and its acute com-
plications.

Outcome Measures: The primary outcomes of the
study were maternal outcomes, which were assessed
across antenatal, perinatal, and postpartum periods.
Antenatal outcomes included regularity of antenatal
visits and history of preeclampsia or gestational dia-
betes in the current pregnancy. Perinatal outcomes
included gestational age at delivery, mode of deliv-
ery, and indications for cesarean section. Postpartum
outcomes included maternal complications, duration
of hospital stay, need for ICU admission, referral to
other specialists, and requirement of antihyperten-
sive therapy. Secondary outcomes included fetal and
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neonatal outcomes such as birth weight, Apgar
scores, preterm birth, NICU admission, and neonatal
complications.

Study Procedure: All eligible cases of preeclamp-
sia were identified from hospital records during the
study period. Relevant clinical, laboratory, and out-
come data were extracted systematically using a
structured data collection format. Patients had been
managed as per institutional protocols, with close
monitoring of maternal and fetal conditions. Deci-
sions regarding timing and mode of delivery were
individualized based on clinical status. In cases of
anticipated preterm delivery before 34 weeks of ges-
tation, antenatal corticosteroids had been adminis-
tered to promote fetal lung maturity. The collected
data were then compiled and prepared for statistical
analysis.

Statistical Analysis: Data were entered into and an-
alyzed using IBM SPSS Statistics version 25.0. The
normality of continuous variables was assessed us-
ing the Shapiro-Wilk test. Normally distributed data
were expressed as mean =+ standard deviation, while
non-normally distributed data were presented as me-
dian with range. Categorical variables were summa-
rized as frequencies and percentages. For compari-
son between groups, the Student’s t-test was used for
normally distributed continuous variables, while the
Mann—Whitney U test was applied for non-
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parametric data. For comparisons involving more
than two groups, one-way ANOVA or the Kruskal-
Wallis test was used as appropriate. Categorical var-
iables were analyzed using the Chi-square test or
Fisher’s exact test. A p-value of less than 0.05 was
considered statistically significant.”

Result

Table 1 summarizes the maternal demographic and
clinical characteristics, showing a mean age of 26.8
+ 4.9 years, with median gravidity and parity of 2
(range: 1-5) and 1 (range: 0-3), respectively. A his-
tory of preeclampsia was present in 18 women
(20.9%), while gestational diabetes mellitus was ob-
served in 13 (15.1%). Less than half of the partici-
pants, 38 (44.2%), had regular antenatal follow-up,
whereas the majority, 48 (55.8%), had irregular or
no follow-up. Baseline blood pressure values were
within normal limits, with median SBP of 118
mmHg (100-140) and DBP of 76 mmHg (60-90),
but showed a marked increase at diagnosis, with
SBP rising to 152 mmHg (140-200) and DBP to 96
mmHg (90-120). The mean weight gain during
pregnancy was 11.2 + 3.6 kg. Overall, the data indi-
cate a predominantly young population with a nota-
ble proportion having prior obstetric risk factors and
inadequate antenatal care, along with significant el-
evation in blood pressure at diagnosis.

Table 1: Maternal demographic and clinical characteristics (N = 86)

Variables n (%) / Mean = SD / Median (Min—Max)
Age (years) 26.8+4.9

Gravidity 2 (1-5)

Parity 1(0-3)

History of preeclampsia

18 (20.9%)

Gestational diabetes mellitus (GDM)

13 (15.1%)

Regular antenatal follow-up

38 (44.2%)

Irregular/No follow-up 48 (55.8%)
Baseline SBP (mmHg) 118 (100-140)
Baseline DBP (mmHg) 76 (60-90)
SBP at diagnosis (mmHg) 152 (140-200)
DBP at diagnosis (mmHg) 96 (90-120)
Weight gain (kg) 11.2+3.6

Table 2 presents the laboratory parameters at diag-
nosis, showing a mean hemoglobin level of 10.8 +
1.6 g/dL and a mean platelet count of 228.5 + 68.4
x103/uL. The mean serum creatinine was 0.72 +
0.21 mg/dL, while urea had a median value of 24
mg/dL (range: 8—52 mg/dL). Liver enzymes showed
median values of 32 U/L (12-210) for AST and 28
U/L (10-198) for ALT, indicating variability among
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patients. Proteinuria distribution revealed that the
highest proportion of patients had severe proteinuria
(4+) in 30 cases (34.9%), followed by 3+ in 20
(23.3%), 1+ in 19 (22.1%), and 2+ in 17 (19.8%).
Overall, the findings suggest relatively preserved re-
nal function on average, with a notable proportion of
patients exhibiting higher grades of proteinuria.
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Table 2: Laboratory parameters at diagnosis (N = 86)

Parameter Value
Hemoglobin (g/dL) 10.8+ 1.6
Platelet count (x10%/uL) 228.5+68.4
Serum creatinine (mg/dL) 0.72+0.21
Urea (mg/dL) 24 (8-52)
AST (U/L) 32 (12-210)
ALT (U/L) 28 (10-198)
Proteinuria

-1+ 19 (22.1%)
-2+ 17 (19.8%)
-3+ 20 (23.3%)
-4+ 30 (34.9%)

Table 3 outlines the obstetric and maternal out-
comes, showing that a considerable proportion of
deliveries occurred preterm, with 28 (32.6%) before
34 weeks and 26 (30.2%) between 34-36 weeks,
while only 32 (37.2%) reached term (=37 weeks).
Cesarean section was the predominant mode of de-
livery in 60 cases (69.8%), compared to 26 (30.2%)
vaginal deliveries, with acute fetal distress being the
most common indication for cesarean section (22;
36.7%). Maternal ICU admission was required in 7

cases (8.1%), indicating notable maternal morbidity.
Postpartum blood pressure control was achieved
spontaneously in 35 women (40.7%), whereas the
majority, 51 (59.3%), required medication. The me-
dian duration of maternal hospital stay was 5 days
(range: 2—14 days). Overall, the findings reflect a
high rate of preterm delivery, cesarean section, and
need for medical management, highlighting signifi-
cant maternal and obstetric risks.

Table 3: Obstetric and maternal outcomes (N = 86)

Variables

| n (%) / Median (Min-Max)

Gestational age at delivery

<34 weeks 28 (32.6%)
34-36 weeks 26 (30.2%)
>37 weeks 32 (37.2%)
Mode of delivery

Cesarean section 60 (69.8%)
Vaginal delivery 26 (30.2%)
Indication for cesarean (n=60)

Acute fetal distress 22 (36.7%)
Other indications 38 (63.3%)
Maternal ICU admission 7 (8.1%)
Postpartum BP control

Spontaneous 35 (40.7%)
Medication required 51 (59.3%)
Maternal hospital stay (days) 5(2-14)
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Mode of delivery

m Cesarean section

m Vaginal delivery
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Table 4 summarizes the neonatal outcomes, showing
a median birth weight of 2470 g (range: 850—4100
g), with a high proportion of low-birth-weight in-
fants (39; 45.3%). The median Apgar scores were 8
(range: 4-9) at 1 minute and 9 (range: 6-10) at 5
minutes, indicating generally good immediate neo-
natal adaptation. However, 31 newborns (36.0%)
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required NICU admission, while 55 (64.0%) did not,
reflecting a considerable burden of neonatal compli-
cations. The mean head circumference was 32.5 +
2.8 cm. Overall, the findings indicate a substantial
proportion of compromised neonatal outcomes, par-
ticularly in terms of low birth weight and NICU ad-
missions.

Table 4: Neonatal outcomes (N = 86)
Variables Value
Birth weight (g) 2470 (850—4100)
Low birth weight (<2500 g) 39 (45.3%)
Apgar score (1 min) 8 (49
Apgar score (5 min) 9 (6-10)
NICU admission 31 (36.0%)
No NICU required 55 (64.0%)
Head circumference (cm) 325+28

Table 5 shows a significant association between the
degree of proteinuria and adverse maternal and fetal
outcomes. As proteinuria increased from 1+ to 4+,
there was a progressive decline in median birth
weight from 2850 g to 2100 g (p <0.001) and gesta-
tional age from 37 weeks to 34 weeks (p = 0.003),
indicating worsening fetal growth and earlier deliv-
ery. Similarly, Apgar scores at 1 minute decreased
from 8 to 7 (p = 0.041), while the 5-minute Apgar

score showed a declining trend though not statisti-
cally significant (p = 0.052). The proportion of
NICU admissions also increased markedly from
21.1% in the 1+ group to 46.7% in the 4+ group (p
=0.021). Overall, higher grades of proteinuria were
significantly associated with poorer neonatal out-
comes, including lower birth weight, reduced gesta-
tional age, and increased need for NICU care.

Table 5: Association of proteinuria with maternal and fetal outcomes (N = 86)
Variables Proteinuria 1+ | Proteinuria Proteinuria Proteinuria p-value
(n=19) 2+ (n=17) 3+ (n=20) 4+ (n=30)
Birth weight (g) 2850 (1800—4100) | 2600 (1200- | 2350  (900- | 2100  (850- | <0.001
3800) 3600) 3200)

Apgar 1 score 8 (6-9) 8 (59) 7(4-9) 7 (4-8) 0.041
Apgar 5 score 9 (7-10) 9 (6-10) 8 (6-9) 8 (59) 0.052
Gestational age (weeks) | 37 (34-40) 36 (32-39) 35 (30-38) 34 (28-37) 0.003
NICU admission (% 4(21.1% 5(29.4% 8 (40.0% 14 (46.7% 0.021

NICU admission (%)

50.00%
45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

Proteinuria 1+ Proteinuria 2+

Table 6 demonstrates the association between ma-
ternal clinical variables and adverse neonatal
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Proteinuria 4+

Proteinuria 3+

outcomes. Systolic blood pressure (SBP) at diagno-
sis showed a significant negative correlation with
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both birth weight (r = —0.28) and gestational age (r
=—0.31), and was also significantly associated with
NICU admission (p = 0.018). Similarly, diastolic
blood pressure (DBP) had a negative correlation
with birth weight (r = —0.25) and gestational age (r
= —0.29), with a significant association with NICU
admission (p = 0.026). Renal function markers
showed stronger associations, with serum creatinine
negatively correlating with birth weight (r = —0.33)
and gestational age (r =—0.27), and significantly as-
sociated with NICU admission (p = 0.011). Urea
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demonstrated the strongest negative correlations
with both birth weight (r = —0.36) and gestational
age (r = —0.34), along with a significant association
with NICU admission (p = 0.009). In contrast, liver
enzymes (AST and ALT) showed weak and non-sig-
nificant correlations with birth weight and gesta-
tional age, and no significant association with NICU
admission (p > 0.05). Overall, elevated blood pres-
sure and impaired renal function were significantly
associated with poorer neonatal outcomes, while
liver enzymes were not.

Table 6: Association of maternal clinical variables with adverse outcomes (N = 86)
Variable Birth Weight (r) Gestational Age (r) NICU Admission (p-value)
SBP at diagnosis -0.28* -0.31* 0.018
DBP at diagnosis -0.25%* -0.29%* 0.026
Serum creatinine -0.33** -0.27* 0.011
Urea -0.36%* -0.34** 0.009
AST -0.12 -0.1 0.284
ALT -0.15 -0.13 0.191
*p <0.05, **p < 0.01
Discussion specific gap in antenatal evaluation and its contribu-

The present study results are consistent with previ-
ous literature that preeclampsia (PE) still contributes
to significant adverse maternal and neonatal out-
comes, occurring in about 2-5% of pregnancies
(Lambert et al., 2014) [9]. The mean maternal age of
26.8 years in our cohort is slightly older compared
to the report by Khan et al. (2022) [10] in which
most PE patients were younger than 24 years. This
variation may represent differences in demographics
between study regions; however, both analyses sub-
stantiate that PE more often occurs in women of
early reproductive age groups. Furthermore, the fact
that 20.9% of our women had a previous history of
preeclampsia is in accordance with previous evi-
dence recognizing prior PE as an important risk fac-
tor for recurrence (Brown et al., 2018) [11]. The per-
centage of patients with non-standard antenatal care
(55.8%) in our study is nearly identical to reports
from similar populations, which underscore this

tion to more advanced diseases and poorer out-
comes.”

Clinically, our study showed a significant increase
of 52% in systolic and diastolic pressures at diagno-
sis (median 152/96 mmHg), which significantly cor-
related with adverse fetal outcomes including lower
birth weight and prematurity. This is in line with
Brown et al. (2018) [11], who identified hyperten-
sion severity as a critical determinant of maternal
and perinatal complications. Additionally, our re-
sults showed that 59.3% of women required postpar-
tum antihypertensive therapy which supports recom-
mendations by international bodies stating that close
postpartum monitoring should be conducted as com-
plications can extend beyond delivery (Tranquilli et
al., 2014) [12]. Similar observations were noted in
prior studies that found poorly controlled hyperten-
sion as the most common cause of maternal morbid-
ity and mortality, with complications such as intra-
cranial hemorrhage (Cantwell et al., 2011) [13].

Table 7: Comparative analysis of postpartum blood pressure control

Study Spontaneous Medication required Key inference
BP control
Present study 35 (40.7%) 51 (59.3%) Majority required antihypertensive therapy

al., (2014) [12] stated tension

Tranquilli et | Not specifically | Required in severe hyper- | BP >160/110 mmHg requires urgent anti-

hypertensive therapy

Brown et al., | Not specifically | Continued postpartum

Anti-hypertensive therapy should be main-

(2018) [11] stated tained and gradually tapered postpartum
Cantwell et al., | Not reported Required in significant | Poor BP control contributes to maternal
(2011) [13] cases morbidity and mortality

In the present study, postpartum blood pressure nor-
malized spontaneously in 40.7% of women, whereas
59.3% required antihypertensive therapy. These
findings are consistent with previous studies, which
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indicate that hypertension often continues into the
postpartum period. International guidelines empha-
size that severe hypertension requires prompt phar-
macological management to prevent complications.
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Continued monitoring and gradual tapering of anti-
hypertensive therapy are also recommended, high-
lighting the need for sustained postpartum care. In-
adequate blood pressure control has been identified
as a major contributor to maternal morbidity and
mortality. Thus, the findings of the present study re-
inforce the importance of vigilant postpartum moni-
toring and timely management of hypertension (Ta-
ble 7).

In our study, renal function markers (serum creati-
nine and urea) have shown significant negative cor-
relation with gestational age and birth weight. Alt-
hough mean creatinine levels (0.72 mg/dL) were
normal, even mild elevations indicated worse out-
comes. This finding is consistent with the physiolog-
ical understanding that renal impairment in PE arises
from endothelial dysfunction and decreased perfu-
sion to the kidney (Cheung & Lafayette, 2013) [14].
The association which we saw was also described in
previous studies where deterioration of renal param-
eters was related to severity of disease and adverse
neonatal outcomes. In contrast, we found that in our
cohort liver enzymes (AST and ALT) were not sig-
nificantly associated with neonatal outcomes unlike
the findings by Mei-Dan et al. (2013) [15] who re-
ported that the increase in liver enzymes, especially
ALT, was predictive for severe PE. These discrep-
ancies may reflect differences in sample size, timing
of laboratory evaluation, or population characteris-
tics.

One of the most important conclusions from our
study is that there is a strong association between
proteinuria severity and poor fetal outcomes. There
was a substantial reduction in median birth weight
from the 1+ proteinuria group, which weighed 2850
g compared to the 4+, which weighed just 2100 g (p
<.001), as well as an earlier gestational age at deliv-
ery and higher NICU admissions. These results are
consistent with studies of Guida et al. by which
higher levels of proteinuria were correlated with
poor maternal and neonatal outcomes [16,17]. Sim-
ilarly, Thangaratinam et al. (2009) [18] found that a
greater amount of proteinuria is associated with in-
creased risk of complications and further pointing to
its prognostic value, while remaining less useful as
an aspect of the diagnosis.

However, literature offers contrary evidence. Dong
et al. [19] contended that though proteinuria was a
marker of disease severity, it may give little infor-
mation on the risk for adverse outcomes on its own
with prematurity being the main driver for neonatal
complications. Likewise, Newman et al. In the set-
ting of mild-moderate hypertension, Aliyu et al.
(2003) [20] found that massive proteinuria did not
directly worsen maternal outcomes but was associ-
ated with earlier delivery. In fact, our study showed
higher Proteinuria profiles not only to have correla-
tion with adverse neonatal outcomes like increased
NICU admission rate (4+ group NICU admissions:

Sinha et al.

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

46.7%), but also maternal morbidity (higher need of
post-partum antihypertensive therapy.) This aligns
with the view that proteinuria, though not consid-
ered a diagnostic criterion currently, has very mean-
ingful prognostic information in clinical decision
making.

Our results are also consistent with past findings re-
garding obstetric outcomes. The overall rates of pre-
term delivery (62.8%) and cesarean section (69.8%)
in our study parallels trends noted worldwide fol-
lowing the identification of placental insufficiency
as a cause of PE, since it became increasingly possi-
ble to prevent maternal or fetal complications
through earlier intervention such that early delivery
was frequently required for women with PE [9]
(Lambert et al., 2014). The high rate of acute fetal
distress as an indication for cesarean section in our
cohort further showcases the sequelae of placental
insufficiency, which is a key feature of PE. Similar
investigations have reported elevated rates of opera-
tive delivery as a consequence of foetal deteriora-
tion.

Among neonatal outcomes in our study, we found
the median birth weight to be 2470 g and that 45.3%
of neonates were low birth weight while 36% of ne-
onates required NICU admission. These results are
in line with preexisting literature indicating that the
occurrence of fetal growth restriction and elevated
neonatal morbidity is closely linked to PE (Khan et
al.,2022) [10]. The gradual drop in Apgar scores and
rise in NICU admissions with increasing proteinuria
provide additional evidence that disease severity
correlates with neonatal compromise.

Overall, the present study both supports and expands
upon existing literature by demonstrating that mater-
nal clinical parameters, particularly blood pressure,
renal function, and proteinuria, are significant pre-
dictors of maternal and fetal outcomes in PE. Spe-
cific risk factors, whilst regarded as independent
prognostic indicators in some studies, have failed to
achieve this status for proteinuria which our data
suggests continues to be a useful marker of disease
severity and adverse outcome. It highlights the need
for early diagnosis, regular antenatal visits and
proper maternal monitoring to optimize outcomes in
preeclampsia complicated pregnancies.

The findings of this study strongly reinforce the clin-
ical significance of preeclampsia as a major contrib-
utor to maternal and perinatal morbidity. The high
rates of cesarean delivery, preterm birth, and NICU
admissions observed in this study highlight the sub-
stantial burden imposed by this condition. Im-
portantly, the clear association between elevated
blood pressure, renal dysfunction, and increasing se-
verity of proteinuria with adverse outcomes under-
scores the need for early risk stratification. From a
clinical standpoint, these findings advocate for ag-
gressive monitoring, timely intervention, and
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strengthening of antenatal care services. Early iden-
tification and appropriate referral to higher centers
can significantly alter disease trajectory and im-
prove both maternal and neonatal outcomes. Thus,
this study provides valuable evidence to guide pol-
icy-making and clinical protocols, especially in re-
source-limited settings.

Conclusion

This current retrospective study emphasizes the fact
that maternal and fetal outcomes in preeclampsia are
dependent on the combination of clinical, hematobi-
ochemical indices and factors related to healthcare.
Higher blood pressure levels at the time of diagno-
sis, along with elevated serum creatinine (0.72 =+
0.21 mg/dL) and increased urea levels (median 24
mg/dL), were significantly associated with adverse
fetal outcomes including lower birth weight, earlier
gestational age at delivery, and increased need for
NICU admission. Stratification of proteinuria into
increasing severity demonstrated a clear association
with poor neonatal outcomes; this further supports
the use of proteinuria as a marker of disease severity.
Also, poor antenatal follow-up services contribute to
delayed diagnosis and treatment which might have
worsened the prognosis. Thus, the results highlight
the importance of appropriate early diagnosis and
systematic antenatal follow-up of clinical and labor-
atory parameters in enhancing maternal and neona-
tal outcomes.
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