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ABSTRACT 
Background 
Hypertensive disorders of pregnancy remain a major cause of maternal and perinatal morbidity and mortality 
worldwide. Preeclampsia and eclampsia are associated with widespread endothelial dysfunction, tissue 
ischemia, and multiorgan injury. Serum lactate dehydrogenase (LDH), an intracellular enzyme released during 
cellular damage, has emerged as a potential biochemical marker for assessing disease severity and predicting 
adverse fetomaternal outcomes in hypertensive pregnancies. 
Objectives 
To compare serum LDH levels among normotensive pregnant women, gestational hypertension, preeclampsia, 
and eclampsia, and to evaluate the association between serum LDH levels, disease severity, and fetomaternal 
outcomes. 
Methods 
This hospital-based comparative observational study was conducted in the Outpatient and Inpatient Departments 
of the Department of Obstetrics and Gynecology, Malabar Medical College Hospital and Research Centre. A 
total of 70 pregnant women with gestational age ≥20 weeks were enrolled and categorized into four groups: 
normotensive controls (n=20), gestational hypertension (n=15), preeclampsia (n=20), and eclampsia (n=15). 
Serum LDH levels were estimated using the kinetic UV assay method. Maternal and fetal outcomes were 
recorded and statistically analyzed using SPSS version 26.0. One-way ANOVA, Chi-square test, correlation 
analysis, and multivariate logistic regression were applied. A p-value <0.05 was considered statistically 
significant. 
Results 
Mean serum LDH levels increased progressively with disease severity, measuring 372.6 ± 68.4 IU/L in controls, 
548.2 ± 104.5 IU/L in gestational hypertension, 812.7 ± 162.3 IU/L in preeclampsia, and 1186.5 ± 248.7 IU/L in 
eclampsia (p<0.001). Elevated LDH levels showed significant positive correlations with systolic blood pressure 
(r=0.781, p<0.001), diastolic blood pressure (r=0.746, p<0.001), and proteinuria (r=0.692, p<0.001). Women 
with LDH levels >800 IU/L demonstrated significantly higher rates of HELLP syndrome, acute kidney injury, 
ICU admission, preterm delivery, low birth weight, NICU admission, and stillbirth. Multivariate regression 
analysis identified elevated serum LDH as an independent predictor of adverse fetomaternal outcomes (adjusted 
OR=4.82, 95% CI: 1.91–12.14; p=0.001). 
Conclusion 
Serum LDH levels increase significantly with worsening severity of hypertensive disorders of pregnancy and 
are strongly associated with adverse maternal and fetal outcomes. Serum LDH may serve as a valuable, 
inexpensive, and widely available biomarker for early risk stratification and prognostic assessment in gestational 
hypertension, preeclampsia, and eclampsia. 
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Introduction  
Hypertensive disorders of pregnancy (HDP) 
constitute a major group of obstetric complications 

and remain among the leading causes of maternal 
and perinatal morbidity and mortality worldwide. 
These disorders encompass gestational 
hypertension, preeclampsia, eclampsia, chronic 
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hypertension, and superimposed preeclampsia, with 
preeclampsia and eclampsia representing the most 
severe clinical spectrum. Preeclampsia is 
classically defined as new-onset hypertension 
occurring after 20 weeks of gestation accompanied 
by proteinuria and/or evidence of maternal organ 
dysfunction, while eclampsia is characterized by 
the occurrence of generalized tonic-clonic seizures 
in a woman with preeclampsia that cannot be 
attributed to other neurological causes [1]. HDP 
complicate approximately 5–10% of pregnancies 
globally and continue to impose a substantial 
healthcare burden, particularly in low- and middle-
income countries where delayed diagnosis and 
inadequate antenatal surveillance contribute to poor 
outcomes [2,3].  
Globally, hypertensive disorders account for nearly 
14% of maternal deaths and are strongly associated 
with adverse fetal outcomes including intrauterine 
growth restriction, prematurity, placental abruption, 
low birth weight, and stillbirth [2]. In India, the 
burden is even more pronounced due to limited 
healthcare accessibility, nutritional disparities, and 
delayed referral systems. Indian studies have 
reported that preeclampsia and eclampsia 
contribute significantly to maternal intensive care 
admissions and maternal mortality, particularly in 
tertiary care centers managing high-risk 
pregnancies. Despite advances in obstetric care, 
early identification of women at risk of severe 
disease progression remains a major clinical 
challenge [4]. 
The pathophysiology of preeclampsia is complex 
and multifactorial, involving abnormal 
placentation, impaired trophoblastic invasion, 
oxidative stress, exaggerated inflammatory 
response, vasospasm, and widespread endothelial 
dysfunction [5]. Inadequate remodeling of spiral 
arteries results in placental ischemia and hypoxia, 
leading to the release of antiangiogenic and pro-
inflammatory factors into the maternal circulation. 
These mediators initiate systemic endothelial 
injury, causing increased vascular permeability, 
activation of the coagulation cascade, and 
multiorgan dysfunction involving the liver, 
kidneys, brain, and hematological system [5]. 
Cellular hypoxia and endothelial disruption 
ultimately lead to membrane damage and 
intracellular enzyme leakage into the circulation, 
which may be reflected biochemically through 
elevated serum markers such as lactate 
dehydrogenase (LDH) [6].  
Lactate dehydrogenase is an intracellular 
oxidoreductase enzyme involved in anaerobic 
glycolysis through the interconversion of pyruvate 
and lactate. It is widely distributed in various 
tissues including the liver, kidneys, myocardium, 
skeletal muscles, placenta, and erythrocytes. 
Elevated serum LDH levels are considered 
indicative of cellular necrosis, tissue hypoxia, 

hemolysis, and endothelial damage [6]. In 
hypertensive disorders of pregnancy, increased 
LDH levels may reflect the severity of vascular 
endothelial injury and multisystem involvement. 
Consequently, LDH has emerged as a potentially 
useful biochemical marker for assessing disease 
severity and predicting maternal and fetal 
complications [7]. 
Several investigators have explored the relationship 
between serum LDH levels and hypertensive 
disorders of pregnancy. Qublan et al. demonstrated 
significantly elevated LDH levels in severe 
preeclampsia and reported a strong association with 
adverse maternal outcomes [8]. Similarly, Jaiswar 
et al. observed progressively increasing LDH 
concentrations with worsening disease severity and 
suggested that LDH levels above 800 IU/L were 
associated with higher maternal and perinatal 
morbidity [9]. Additional studies have reported 
correlations between elevated LDH levels and 
complications such as HELLP syndrome, 
disseminated intravascular coagulation, placental 
abruption, acute renal injury, and fetal distress [10].  
However, despite the growing evidence supporting 
the prognostic utility of LDH, inconsistencies 
remain regarding its diagnostic thresholds, 
predictive accuracy, and applicability across 
different clinical settings. Many previous studies 
have focused primarily on preeclampsia without 
comparatively evaluating gestational hypertension, 
preeclampsia, and eclampsia within the same 
cohort. Furthermore, limited data are available 
from South Indian tertiary healthcare institutions 
regarding the role of LDH in predicting 
fetomaternal outcomes across the full spectrum of 
hypertensive disorders of pregnancy. Therefore, 
further comparative studies are necessary to 
establish the clinical significance of serum LDH 
estimation in routine obstetric practice. 
In view of these considerations, the present study 
was undertaken to compare serum lactate 
dehydrogenase levels among normotensive 
pregnant women, gestational hypertension, 
preeclampsia, and eclampsia patients attending the 
Outpatient and Inpatient Departments of the 
Department of Obstetrics and Gynecology, Malabar 
Medical College Hospital and Research Centre. 
The study also aimed to evaluate the association 
between serum LDH levels, disease severity, and 
fetomaternal outcomes in hypertensive disorders of 
pregnancy. 
Materials and Methods 
Study Design and Setting 
This hospital-based comparative observational 
study was conducted in the Outpatient Department 
(OPD) and Inpatient Department (IPD) of the 
Department of Obstetrics and Gynecology, Malabar 
Medical College Hospital and Research Centre. 
The study was carried out over a period of one year 
after obtaining approval from the Institutional 
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Ethics Committee. The methodology was designed 
and reported in accordance with the Strengthening 
the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines for 
observational studies. 
Study Population 
The study population comprised pregnant women 
attending the antenatal outpatient clinics or 
admitted to the obstetric wards and labor room of 
the Department of Obstetrics and Gynecology 
during the study period. A total of 70 pregnant 
women with gestational age ≥20 weeks were 
enrolled and categorized into four groups based on 
clinical diagnosis: 

1. Normotensive pregnant women (control 
group)  

2. Gestational hypertension  
3. Preeclampsia  
4. Eclampsia 

Participants were selected by consecutive sampling 
after obtaining written informed consent. 
Sample Size 
The sample size was fixed at 70 participants based 
on feasibility, patient availability during the study 
period, and previous similar studies evaluating 
serum lactate dehydrogenase (LDH) levels in 
hypertensive disorders of pregnancy. The 
participants were distributed among the four study 
groups as follows: 

 Normotensive controls: 20  
 Gestational hypertension: 15  
 Preeclampsia: 20  
 Eclampsia: 15  

Inclusion Criteria 
 Pregnant women aged 18–40 years  
 Singleton pregnancy  
 Gestational age ≥20 weeks  
 Women diagnosed with gestational 

hypertension, preeclampsia, or eclampsia 
according to standard diagnostic criteria  

 Normotensive pregnant women without 
medical or obstetric complications serving 
as controls  

 Women willing to participate in the study 
and provide written informed consent  

Exclusion Criteria 
 Chronic hypertension diagnosed before 

pregnancy or before 20 weeks of gestation  
 Diabetes mellitus  
 Chronic renal disease  
 Chronic liver disease  
 Hemolyticanemia 
 Multiple pregnancy  
 Autoimmune disorders  
 Thyroid disorders  
 Known cardiovascular disease  
 Active infections or inflammatory 

conditions  

 Patients unwilling to participate  
Diagnostic Criteria 
Hypertensive disorders of pregnancy were 
diagnosed according to the American College of 
Obstetricians and Gynecologists (ACOG) 
guidelines [1]. 
Gestational Hypertension 
Blood pressure ≥140/90 mmHg measured on two 
occasions at least 4 hours apart after 20 weeks of 
gestation in a previously normotensive woman 
without proteinuria. 
Preeclampsia 
Blood pressure ≥140/90 mmHg after 20 weeks of 
gestation associated with one or more of the 
following: 

 Proteinuria ≥300 mg/24-hour urine 
collection or ≥1+ on dipstick analysis  

 Thrombocytopenia  
 Renal insufficiency  
 Impaired liver function  
 Pulmonary edema 
 Cerebral or visual symptoms  

Eclampsia 
Occurrence of generalized tonic-clonic seizures in a 
woman with preeclampsia not attributable to other 
neurological causes. 
Data Collection Procedure 
Detailed demographic and clinical information was 
recorded using a structured proforma. The collected 
variables included maternal age, parity, gestational 
age, booking status, systolic and diastolic blood 
pressure, proteinuria status, obstetric history, and 
associated symptoms such as headache, visual 
disturbances, and epigastric pain. 
Maternal complications including placental 
abruption, HELLP syndrome, disseminated 
intravascular coagulation, postpartum hemorrhage, 
acute kidney injury, intensive care unit admission, 
and maternal mortality were documented. 
Fetal outcome variables included gestational age at 
delivery, birth weight, Apgar score at 5 minutes, 
intrauterine growth restriction (IUGR), preterm 
birth, neonatal intensive care unit (NICU) 
admission, stillbirth, and perinatal mortality. 
Blood Sample Collection and LDH Estimation 
Under aseptic precautions, approximately 5 mL of 
venous blood was collected from each participant 
prior to initiation of definitive treatment. Blood 
samples were collected in plain vacutainer tubes 
and allowed to clot at room temperature. The 
samples were centrifuged at 3000 rpm for 10 
minutes, and serum was separated for biochemical 
analysis. 
Serum lactate dehydrogenase levels were estimated 
using an automated biochemical analyzer by the 
kinetic UV assay method based on the International 
Federation of Clinical Chemistry (IFCC) 
recommendations. LDH values were expressed in 
IU/L. Internal quality control procedures were 
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maintained throughout the study period to ensure 
analytical reliability and reproducibility. 
For analytical purposes, serum LDH levels were 
categorized as: 

 <600 IU/L  
 600–800 IU/L  
 800 IU/L 

Outcome Measures 
Primary Outcome 

 Comparison of serum LDH levels among 
normotensive pregnant women, 
gestational hypertension, preeclampsia, 
and eclampsia groups.  

Secondary Outcomes 
 Association between serum LDH levels 

and severity of hypertensive disorders of 
pregnancy  

 Correlation between LDH levels and 
maternal complications  

 Correlation between LDH levels and 
adverse fetal outcomes  

Ethical Considerations 
The study protocol was reviewed and approved by 
the Institutional Ethics Committee of Malabar 
Medical College Hospital and Research Centre 
prior to commencement of the study. Written 
informed consent was obtained from all 
participants after explaining the purpose and 
methodology of the study in their native language. 
Confidentiality of patient information was 
maintained throughout the study, and the study 
procedures adhered to the ethical principles 
outlined in the Declaration of Helsinki. 
Statistical Analysis 
Data were entered into Microsoft Excel and 
analyzed using the Statistical Package for the 
Social Sciences (SPSS) software version 26.0 (IBM 
Corp., Armonk, NY, USA). Continuous variables 
were expressed as mean ± standard deviation (SD), 
while categorical variables were presented as 
frequencies and percentages. 
Comparison of mean serum LDH levels among the 
four groups was performed using one-way analysis 
of variance (ANOVA). Post hoc Tukey’s test was 
applied for pairwise group comparisons where 
appropriate. The Chi-square test or Fisher’s exact 
test was used to analyze categorical variables. 
Correlation between serum LDH levels and clinical 
parameters such as systolic blood pressure, 
diastolic blood pressure, proteinuria, and fetal birth 
weight was assessed using Pearson’s or Spearman’s 
correlation coefficient depending on data 
distribution. 
Multivariate logistic regression analysis was 
performed to identify independent predictors of 
adverse maternal and fetal outcomes associated 
with elevated serum LDH levels. A p-value of 
<0.05 was considered statistically significant. 
Results 

A total of 70 pregnant women were included in the 
study and categorized into four groups: 
normotensive controls (n=20), gestational 
hypertension (n=15), preeclampsia (n=20), and 
eclampsia (n=15). Serum lactate dehydrogenase 
(LDH) levels demonstrated a progressive increase 
with worsening severity of hypertensive disorders 
of pregnancy. Significant associations were 
observed between elevated LDH levels and adverse 
maternal as well as fetal outcomes. 
Baseline Demographic and Clinical 
Characteristics 
The mean maternal age was comparable among the 
study groups, with no statistically significant 
difference (p=0.421). However, systolic blood 
pressure, diastolic blood pressure, and proteinuria 
increased significantly across the disease spectrum 
from gestational hypertension to eclampsia 
(p<0.001). 

Table 1. Baseline demographic and clinical 
characteristics of study participants 

Variab
le 

Con
trol 
(n=
20) 

Gestati
onal 
Hypert
ension 
(n=15) 

Preecla
mpsia 
(n=20) 

Ecla
mpsi
a 
(n=15
) 

p-
val
ue 

Matern
al age 
(years) 

25.8 
± 
3.4 

26.4 ± 
4.1 

27.1 ± 
3.8 

26.9 
± 4.5 

0.4
21 

Primigr
avida, 
n (%) 

8 
(40
%) 

9 
(60%) 

14 
(70%) 

11 
(73.3
%) 

0.0
38 

Gestati
onal 
age at 
admissi
on 
(weeks
) 

37.8 
± 
1.6 

36.9 ± 
2.1 

35.6 ± 
2.4 

34.8 
± 2.9 

0.0
02 

Systoli
c BP 
(mmH
g) 

112.
4 ± 
8.2 

146.8 ± 
9.6 

162.5 ± 
11.4 

176.3 
± 
13.1 

<0.
001 

Diastol
ic BP 
(mmH
g) 

72.6 
± 
5.4 

94.7 ± 
6.3 

106.8 ± 
8.1 

118.5 
± 9.2 

<0.
001 

Protein
uria 
≥1+, n 
(%) 

0 0 18 
(90%) 

15 
(100
%) 

<0.
001 

 
Comparison of Serum LDH Levels 
Mean serum LDH levels were significantly 
elevated among women with hypertensive 
disorders of pregnancy compared with 
normotensive controls. A progressive increase in 
LDH concentration was observed from gestational 
hypertension to preeclampsia and eclampsia. 
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Table 2. Comparison of serum LDH levels 
among study groups 

Study Group Mean 
LDH 
(IU/L) 

Standard 
Deviation 

p-
value 

Control 372.6 68.4  
Gestational 
Hypertension 

548.2 104.5  

Preeclampsia 812.7 162.3  
Eclampsia 1186.5 248.7 <0.001 
One-way ANOVA demonstrated a statistically 
significant difference in mean LDH levels among 
the four groups (F=79.42, p<0.001). Post hoc 
Tukey analysis revealed significant pairwise 
differences between all study groups (p<0.05). 
Serum LDH levels >800 IU/L were observed 
predominantly in patients with preeclampsia and 
eclampsia, suggesting an association with severe 
endothelial injury and multiorgan dysfunction. 
Maternal Complications 
The frequency of maternal complications increased 
significantly with rising serum LDH levels and 
disease severity. Eclamptic patients exhibited the 
highest incidence of adverse maternal outcomes. 

Table 3. Maternal complications among study 
groups 

Materna
l 
Complic
ation 

Gestatio
nal 
Hyperte
nsion 
(n=15) 

Preecla
mpsia 
(n=20) 

Eclam
psia 
(n=15) 

p-
val
ue 

HELLP 
syndrome 

0 3 (15%) 4 
(26.7%
) 

0.0
11 

Placental 
abruption 

0 2 (10%) 3 
(20%) 

0.0
42 

Acute 
kidney 
injury 

0 2 (10%) 4 
(26.7%
) 

0.0
18 

ICU 
admissio
n 

1 (6.7%) 4 (20%) 7 
(46.7%
) 

0.0
03 

Postpartu
m 
hemorrha
ge 

1 (6.7%) 3 (15%) 4 
(26.7%
) 

0.0
87 

Maternal 
mortality 

0 0 1 
(6.7%) 

0.1
09 

Patients with serum LDH levels >1000 IU/L 
demonstrated significantly higher rates of ICU 
admission, HELLP syndrome, and renal 
dysfunction compared to patients with LDH <600 
IU/L (p<0.01). 
Fetal and Neonatal Outcomes 
Adverse fetal outcomes increased significantly with 
disease severity and elevated serum LDH levels. 
Women with eclampsia had the highest rates of 
preterm delivery, low birth weight, NICU 
admission, and perinatal mortality. 

Table 4.Fetal and neonatal outcomes among 
study groups 

Fetal 
Outc
ome 

Con
trol 
(n=
20) 

Gestati
onal 
Hypert
ension 
(n=15) 

Preecla
mpsia 
(n=20) 

Ecla
mpsia 
(n=15
) 

p-
val
ue 

Mean 
birth 
weigh
t (kg) 

2.94 
± 
0.34 

2.61 ± 
0.42 

2.21 ± 
0.48 

1.86 ± 
0.51 

<0.
001 

Preter
m 
delive
ry, n 
(%) 

1 
(5%
) 

3 (20%) 9 (45%) 10 
(66.7
%) 

<0.
001 

NICU 
admis
sion, 
n (%) 

1 
(5%
) 

3 (20%) 8 (40%) 9 
(60%) 

<0.
001 

IUGR
, n 
(%) 

0 2 
(13.3%) 

7 (35%) 8 
(53.3
%) 

<0.
001 

Stillbi
rth, n 
(%) 

0 0 1 (5%) 3 
(20%) 

0.0
28 

APG
AR 
score 
<7 at 
5 min 

1 
(5%
) 

2 
(13.3%) 

6 (30%) 8 
(53.3
%) 

0.0
02 

 
Correlation Between Serum LDH Levels and 
Clinical Parameters 
Serum LDH levels showed a significant positive 
correlation with systolic blood pressure, diastolic 
blood pressure, and severity of proteinuria. A 
significant negative correlation was observed 
between LDH levels and birth weight. 

Table 5. Correlation analysis of serum LDH 
levels with clinical and fetal parameters 

Variable Correlation Coefficient (r) p-value 

Systolic blood pressure +0.781 <0.001 

Diastolic blood pressure +0.746 <0.001 

Degree of proteinuria +0.692 <0.001 

Serum creatinine +0.514 0.003 

Gestational age at delivery -0.486 0.006 

Birth weight -0.724 <0.001 

APGAR score at 5 min -0.581 0.002 

Multivariate logistic regression analysis identified 
serum LDH >800 IU/L as an independent predictor 
of adverse maternal and fetal outcomes (adjusted 
odds ratio: 4.82; 95% CI: 1.91–12.14; p=0.001). 
Overall, the study demonstrated a significant 
progressive elevation of serum LDH levels with 
increasing severity of hypertensive disorders of 
pregnancy, supporting its role as a potential 
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biochemical marker for disease severity and 
adverse fetomaternal outcomes. 

 
Figure 1.Demonstrates the progressive elevation of 
mean serum lactate dehydrogenase (LDH) levels 
across the spectrum of hypertensive disorders of 
pregnancy. Normotensive pregnant women 
exhibited the lowest mean LDH levels, while 
patients with eclampsia showed markedly elevated 
values. A statistically significant increase in LDH 
concentration was observed from gestational 
hypertension to preeclampsia and eclampsia 
(p<0.001), indicating increasing cellular injury and 
endothelial dysfunction with disease severity. 

 
Figure 2.Illustrates the declining trend in mean 
neonatal birth weight with increasing severity of 
hypertensive disorders of pregnancy. The lowest 
mean birth weight was observed in the eclampsia 
group, followed by preeclampsia and gestational 
hypertension. The reduction in birth weight among 
hypertensive pregnancies was statistically 
significant (p<0.001), suggesting impaired 
placental perfusion and fetal growth restriction 
associated with severe maternal disease. 

 
Figure 3.Shows the proportion of preterm 
deliveries among the different study groups. The 
frequency of preterm birth increased progressively 
from normotensive controls to women with 
eclampsia. Eclamptic patients demonstrated the 

highest incidence of preterm delivery, reflecting the 
increased need for early obstetric intervention due 
to maternal and fetal complications. The 
association between hypertensive disease severity 
and preterm birth was statistically significant 
(p<0.001). 

 
Figure 4.Depicts neonatal intensive care unit 
(NICU) admission rates across the study groups. 
Neonates born to mothers with preeclampsia and 
eclampsia required significantly higher NICU 
admissions compared to controls and gestational 
hypertension cases. The highest NICU admission 
rate was observed in the eclampsia group, 
indicating increased neonatal morbidity associated 
with severe hypertensive disorders of pregnancy 
(p<0.001). 
Discussion 
Hypertensive disorders of pregnancy remain one of 
the leading contributors to maternal and perinatal 
morbidity and mortality worldwide, particularly in 
developing countries where delayed diagnosis and 
limited access to specialized obstetric care continue 
to adversely affect pregnancy outcomes [11]. The 
present study evaluated serum lactate 
dehydrogenase (LDH) levels among normotensive 
pregnant women and women with gestational 
hypertension, preeclampsia, and eclampsia, and 
further assessed the relationship between serum 
LDH levels, disease severity, and fetomaternal 
outcomes. The findings demonstrated a statistically 
significant progressive elevation in serum LDH 
concentrations with increasing severity of 
hypertensive disorders of pregnancy. Furthermore, 
elevated LDH levels were significantly associated 
with adverse maternal and neonatal outcomes, 
suggesting its potential role as a clinically useful 
biochemical marker of disease severity and 
prognosis. 
In the present study, the mean serum LDH levels 
increased progressively from normotensive controls 
to gestational hypertension, preeclampsia, and 
eclampsia groups. Women with eclampsia 
demonstrated the highest serum LDH 
concentrations, followed by women with 
preeclampsia and gestational hypertension. These 
findings support the hypothesis that increasing 
serum LDH levels reflect worsening endothelial 
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dysfunction and cellular injury associated with 
progression of hypertensive disease during 
pregnancy. The observed differences among the 
groups were statistically significant, indicating a 
strong relationship between serum LDH 
concentration and disease severity. 
The pathophysiological basis of elevated LDH in 
hypertensive disorders of pregnancy is 
multifactorial. Preeclampsia and eclampsia are 
characterized by abnormal placentation, impaired 
trophoblastic invasion, oxidative stress, endothelial 
dysfunction, and systemic inflammatory activation 
[12]. Inadequate remodeling of spiral arteries 
results in placental hypoperfusion and ischemia, 
leading to the release of inflammatory cytokines 
and antiangiogenic factors into the maternal 
circulation. These alterations contribute to 
widespread endothelial injury, vasospasm, 
increased vascular permeability, and multiorgan 
dysfunction. Cellular hypoxia and membrane 
damage subsequently lead to leakage of 
intracellular enzymes such as LDH into the 
circulation. Therefore, elevated serum LDH levels 
may represent the extent of tissue ischemia, 
intravascular hemolysis, and organ damage 
occurring in severe hypertensive disorders of 
pregnancy [13]. 
The findings of the present study are in agreement 
with several previous international and Indian 
studies. Qublan et al. reported significantly 
elevated serum LDH levels in women with severe 
preeclampsia and eclampsia and concluded that 
LDH may serve as an important biochemical 
marker of adverse pregnancy outcomes [8]. 
Similarly, Jaiswar et al. observed a progressive 
increase in serum LDH levels with increasing 
disease severity and reported higher maternal and 
perinatal complications among women with LDH 
levels exceeding 800 IU/L [9]. The present study 
similarly demonstrated that women with severe 
disease and markedly elevated LDH concentrations 
exhibited substantially higher rates of maternal and 
fetal complications. 
Our findings are also consistent with observations 
reported by Umasatyasri et al., who demonstrated 
significantly elevated LDH levels among women 
with severe preeclampsia compared with 
normotensive controls [14]. Likewise, Aziz et al. 
reported a strong association between elevated 
LDH concentrations and poor fetomaternal 
outcomes including preterm birth, low birth weight, 
and neonatal intensive care unit (NICU) admission 
[15]. These similarities reinforce the reliability of 
serum LDH as an indicator of disease severity 
across different populations and clinical settings. 
An important finding of the present study was the 
significant positive correlation between serum 
LDH levels and systolic as well as diastolic blood 
pressure. Increasing LDH levels were also 
associated with worsening proteinuria and 

progression from gestational hypertension to 
preeclampsia and eclampsia. These findings 
suggest that serum LDH may reflect the extent of 
systemic endothelial dysfunction and vascular 
injury occurring during disease progression. 
Similar correlations were reported by Kozic et al., 
who demonstrated that elevated LDH levels were 
associated with severe endothelial damage and 
increased maternal morbidity in hypertensive 
pregnancies [16]. 
The present study further demonstrated significant 
associations between elevated serum LDH levels 
and adverse maternal outcomes including HELLP 
syndrome, placental abruption, acute kidney injury, 
postpartum hemorrhage, and ICU admission. 
Women with LDH levels exceeding 1000 IU/L 
exhibited markedly higher maternal complication 
rates compared to women with lower LDH 
concentrations. These findings may be explained 
by severe endothelial disruption and multiorgan 
ischemia associated with advanced disease states. 
Elevated LDH in such patients likely reflects 
hepatic injury, hemolysis, renal endothelial 
damage, and widespread tissue hypoxia [17]. 
The association between elevated LDH levels and 
adverse fetal outcomes observed in the present 
study is also clinically important. Women with 
higher serum LDH concentrations demonstrated 
significantly increased rates of preterm delivery, 
intrauterine growth restriction (IUGR), low birth 
weight, NICU admission, and stillbirth. In addition, 
mean birth weight declined progressively with 
increasing disease severity. These findings are 
likely attributable to placental insufficiency and 
impaired uteroplacental perfusion resulting from 
severe vasospasm and endothelial dysfunction. 
Reduced placental blood flow leads to chronic fetal 
hypoxia, impaired fetal growth, and increased 
neonatal morbidity [18]. 
Similar findings have been reported in previous 
studies. Jaiswar et al. observed significantly higher 
rates of preterm birth and low birth weight among 
women with elevated LDH levels [9]. Qublan et al. 
also reported increased fetal growth restriction and 
perinatal mortality among pregnancies complicated 
by severe preeclampsia and markedly elevated 
LDH concentrations [8]. The consistency of these 
findings across studies highlights the prognostic 
significance of LDH in predicting adverse perinatal 
outcomes. 
From a clinical perspective, the present study 
supports the utility of serum LDH estimation as a 
simple, cost-effective, and widely available 
biochemical marker for risk stratification in 
hypertensive disorders of pregnancy. In resource-
constrained healthcare settings, particularly in 
developing countries, routine estimation of serum 
LDH may facilitate early identification of women 
at increased risk of severe maternal and fetal 
complications. Such patients may benefit from 
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intensive monitoring, timely referral, and early 
obstetric intervention, potentially reducing 
morbidity and mortality. Because LDH estimation 
is inexpensive and readily available even in many 
secondary-level healthcare facilities, its 
incorporation into routine evaluation protocols for 
hypertensive pregnancies may have important 
practical implications [19]. 
The present study has several strengths. First, it 
included the complete clinical spectrum of 
hypertensive disorders of pregnancy, allowing 
comparative assessment of LDH levels across 
varying disease severity categories. Second, both 
maternal and fetal outcomes were evaluated, 
thereby providing a comprehensive analysis of the 
prognostic implications of elevated LDH levels. 
Third, standardized diagnostic criteria and uniform 
laboratory methodology enhanced the internal 
validity of the study. 
However, certain limitations must also be 
acknowledged. The study was conducted at a single 
tertiary care institution with a relatively limited 
sample size, which may affect the generalizability 
of the findings. The observational design precluded 
assessment of serial changes in LDH levels during 
disease progression and treatment. Additionally, 
other biomarkers of endothelial dysfunction such as 
serum uric acid, angiogenic markers, and 
inflammatory mediators were not evaluated. 
Inclusion of these parameters may have provided 
further insight into disease pathophysiology and 
prognostic prediction. Furthermore, long-term 
neonatal outcomes were not assessed in the present 
study. 
Future multicentric prospective studies with larger 
sample sizes are warranted to validate the 
prognostic significance of serum LDH in 
hypertensive disorders of pregnancy. Serial 
estimation of LDH during pregnancy may help 
identify dynamic changes associated with disease 
progression and therapeutic response. Future 
research should also explore combined predictive 
models integrating LDH with angiogenic 
biomarkers, inflammatory markers, and Doppler 
studies to improve risk prediction accuracy. 
Additionally, determination of optimal LDH cutoff 
values for predicting severe maternal and fetal 
complications may enhance clinical applicability 
and facilitate development of standardized 
management protocols. 
Conclusion 
The present study demonstrated a significant 
progressive increase in serum LDH levels with 
increasing severity of hypertensive disorders of 
pregnancy. Elevated LDH levels were strongly 
associated with adverse maternal and fetal 
outcomes, suggesting that serum LDH may serve as 
a valuable biochemical marker of endothelial 
dysfunction, tissue injury, and disease severity. 
Routine assessment of serum LDH may aid in early 

risk stratification, timely intervention, and 
improved management of women with gestational 
hypertension, preeclampsia, and eclampsia. 
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