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INTRODUCTION
Preeclampsia is a pregnancy-specic multisystem disorder 
characterized by the new onset of hypertension and end-organ 
dysfunction, most commonly associated with proteinuria, occurring 
after 20 weeks of gestation. It is one of the leading causes of maternal 
and perinatal morbidity and mortality worldwide and continues to pose 
a signicant challenge in obstetric practice1. The condition may 
present with a wide spectrum of severity, ranging from mild disease to 
life-threatening complications such as eclampsia, placental abruption, 
renal failure, hepatic dysfunction, and fetal growth restriction, making 
early identication of disease severity crucial for optimal management 
2.
Hypertensive disorders of pregnancy remain a major public health 
concern, particularly in developing countries where access to timely 
antenatal care may be limited. Preeclampsia affects approximately 
5–8% of pregnancies, with higher incidence in primigravida women. 
The disease is associated with signicant maternal complications as 
well as adverse fetal outcomes, including preterm birth, intrauterine 
growth restriction, and increased perinatal mortality. Despite advances 
in obstetric care, predicting the progression and severity of 

3,4preeclampsia remains a clinical challenge .

The pathophysiology of preeclampsia is complex and not completely 
understood. It is believed to involve abnormal placentation, 
endothelial dysfunction, oxidative stress, and systemic inammatory 
responses. These processes lead to widespread vascular injury, 
reduced organ perfusion, and cellular hypoxia. The resultant tissue 
damage causes the release of intracellular enzymes into the circulation, 

2,5reecting the extent of cellular injury and disease severity .

Lactate dehydrogenase (LDH) is an intracellular enzyme involved in 
anaerobic glycolysis, catalyzing the reversible conversion of pyruvate 
to lactate6. Under hypoxic conditions, such as those seen in 
preeclampsia, there is increased glycolytic activity, leading to elevated 
LDH levels. Additionally, cellular damage and membrane disruption 
result in leakage of LDH into the extracellular space, making it a useful 
biochemical marker of tissue injury. Elevated serum LDH levels have 
been shown to correlate with the severity of preeclampsia and are 

7,8associated with adverse maternal and perinatal outcomes .

Several studies have demonstrated that higher LDH levels are linked 
with increased risk of complications such as placental abruption, 
hepatic dysfunction, renal impairment, and perinatal mortality. Thus, 

LDH may serve as a valuable prognostic marker in identifying patients 
at risk of severe disease and poor outcomes. However, its role as a 
routine clinical marker for assessing severity and predicting outcomes 

9–11requires further evaluation in different clinical settings .

Given the signicant burden of preeclampsia and the need for reliable, 
cost-effective biomarkers, evaluating serum LDH levels as an 
indicator of disease severity is of considerable clinical importance. 
The present study was therefore undertaken to assess serum LDH 
levels in preeclamptic and normotensive pregnant women and to 
determine its association with maternal and perinatal outcomes.

Materials and Methods
This prospective observational study was carried out in the 
Department of Obstetrics and Gynaecology at Ballari Medical College 
and Research Centre, Ballari, over a period of one year, as specied in 
the approved research synopsis. The primary objective of the study 
was to compare serum lactate dehydrogenase (LDH) levels between 
normotensive and preeclamptic pregnant women and to evaluate its 
role in assessing disease severity and predicting maternal and perinatal 
outcomes. Approval for the study was obtained from the Institutional 
Ethics Committee prior to commencement. All participants were 
informed about the nature and purpose of the study, and written 
informed consent was obtained before enrollment. 

A total of 150 antenatal women attending the obstetrics department 
were included in the study. The study population consisted of 75 
normotensive pregnant women and 75 women diagnosed with 
preeclampsia. Eligible participants were selected based on predened 
inclusion and exclusion criteria. Preeclampsia was diagnosed 
according to standard clinical guidelines, dened as new-onset 
hypertension (systolic blood pressure ≥140 mmHg and/or diastolic 
blood pressure ≥90 mmHg) after 20 weeks of gestation, along with 
proteinuria or evidence of end-organ dysfunction. 

Antenatal women with singleton pregnancy, cephalic presentation, 
and gestational age of 28 weeks or more were included in the study. 
Women with chronic hypertension, pre-existing medical disorders, 
hepatic disease, hemolytic disorders, or those receiving hepatotoxic 
drugs were excluded.

After enrollment, participants were divided into two groups. Group I 
comprised preeclamptic women (study group), while Group II 
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ABSTRACT
Background: Preeclampsia is a multisystem disorder of pregnancy associated with signicant maternal and perinatal morbidity and mortality. 
Early identication of disease severity is essential for timely intervention. Serum lactate dehydrogenase (LDH), an indicator of cellular injury and 
endothelial dysfunction, has emerged as a potential prognostic biomarker in preeclampsia. To assess serum LDH levels in preeclamptic Objective: 
and normotensive pregnant women and to evaluate its association with disease severity, maternal complications, and perinatal outcomes. 
Methods: This prospective observational study was conducted on 150 antenatal women, including 75 normotensive controls and 75 women with 
preeclampsia. Serum LDH levels were measured and categorized into three groups: <600 IU/L, 600–800 IU/L, and >800 IU/L. Clinical 
parameters, laboratory ndings, maternal complications, and perinatal outcomes were analyzed in relation to LDH levels using appropriate 
statistical tests.  Mean serum LDH levels were signicantly higher in preeclamptic women (828.60 ± 152.91 IU/L) compared to controls Results:
(225.05 ± 19.47 IU/L) (p<0.001). A majority of preeclamptic women (52%) had LDH levels >800 IU/L. Increasing LDH levels were signicantly 
associated with higher blood pressure, lower platelet counts, elevated liver enzymes, and reduced birth weight. Severe maternal complications 
such as eclampsia, HELLP syndrome, abruption, and renal failure were predominantly observed in patients with LDH >800 IU/L. Poor perinatal 
outcomes were also more frequent in this group.  Elevated serum LDH levels strongly correlate with the severity of preeclampsia and Conclusion:
adverse maternal and perinatal outcomes. LDH is a simple, cost-effective, and reliable biomarker for assessing disease severity and guiding clinical 
management.
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included normotensive pregnant women (control group). The 
preeclampsia group was further subdivided based on serum LDH 
levels into three categories: less than 600 IU/L, 600–800 IU/L, and 
greater than 800 IU/L.

For all participants, detailed clinical history and examination were 
carried out, and relevant demographic and obstetric data were 
recorded. Blood samples were collected under aseptic precautions, and 
approximately 4 mL of venous blood was drawn from each participant 
using a sterile vacutainer. The samples were centrifuged, and serum 
was separated for estimation of LDH levels using an automated 
analyzer. 

All participants were followed up until delivery and discharge. 
Maternal outcomes such as severity of disease and associated 
complications were recorded. Perinatal outcomes, including birth 
weight, gestational age at delivery, and neonatal status, were also 
assessed in relation to serum LDH levels.

The primary outcome of the study was the comparison of LDH levels 
between preeclamptic and normotensive women. Secondary outcomes 
included assessment of maternal and perinatal outcomes based on 
LDH levels and evaluation of its role as a marker of disease severity.

Sample size was calculated based on the mean difference in LDH 
levels between preeclamptic and normotensive women reported in 
previous studies. With a 95% condence level and 80% power, the 
calculated sample size was 150, with 75 participants in each group. 

Data were entered into Microsoft Excel and analyzed using SPSS 
version 22.0. Continuous variables were expressed as mean and 
standard deviation, while categorical variables were presented as 
frequencies and percentages. The Independent Samples t-test was used 
to compare mean values between groups, and the Chi-square test was 
applied for categorical data. Pearson’s correlation coefcient was used 
to assess the relationship between LDH levels and clinical outcomes. 
Receiver operating characteristic (ROC) curve analysis was 
performed to evaluate the diagnostic accuracy of LDH in predicting 
severity of preeclampsia. A p-value of less than 0.05 was considered 
statistically signicant.

RESULTS
A total of 150 antenatal women were included in the study, of whom 75 
were normotensive pregnant women (control group) and 75 were 
diagnosed with preeclampsia (study group). The two groups were 
compared with respect to baseline demographic characteristics, 
clinical parameters, biochemical markers including serum LDH 
levels, maternal complications, and perinatal outcomes.

As shown in Table 1, the mean age of patients in the preeclampsia 
group was 29.37 ± 3.18 years, while in the control group it was 26.05 ± 
2.36 years, and this difference was statistically signicant (p < 0.001). 
The mean gestational age at presentation was signicantly lower in the 
preeclampsia group (34.44 ± 1.11 weeks) compared to the control 
group (37.87 ± 0.86 weeks) (p < 0.001), indicating earlier delivery 
among affected women. Baseline systolic and diastolic blood 
pressures were markedly higher in the preeclampsia group (163.12 ± 
8.02 mmHg and 110.76 ± 5.97 mmHg) compared to the control group 
(110.93 ± 1.98 mmHg and 71.00 ± 1.96 mmHg), and these differences 
were highly statistically signicant (p < 0.001).

Serum LDH levels were signicantly elevated in the preeclampsia 
group (828.60 ± 152.91 IU/L) compared to the control group (225.05 ± 
19.47 IU/L) (p < 0.001), as shown in Table 1. Similarly, platelet count 
was signicantly lower in the preeclampsia group, while liver enzymes 
(AST and ALT) were signicantly higher, reecting increased disease 
severity and organ involvement.

The distribution of LDH levels among study participants is shown in 
Table 2. All women in the control group had LDH levels below 600 
IU/L. In contrast, among preeclamptic women, only 3 (4.0%) had LDH 
<600 IU/L, 33 (44.0%) had LDH between 600–800 IU/L, and the 
majority, 39 (52.0%), had LDH levels greater than 800 IU/L. This 
difference in LDH distribution between the two groups was 
statistically signicant (p < 0.001), indicating a strong association 
between elevated LDH levels and preeclampsia.

The association between LDH levels and maternal disease severity is 

demonstrated in Table 3. All patients with LDH levels below 600 IU/L 
had mild disease, whereas patients with LDH levels between 600–800 
IU/L predominantly had severe preeclampsia. Notably, all patients 
with LDH levels greater than 800 IU/L developed severe 
complications, particularly HELLP syndrome. This association was 
highly statistically signicant (p < 0.001), suggesting that increasing 
LDH levels correlate closely with worsening maternal condition.

Maternal outcomes in relation to LDH levels are presented in Table 4. 
Complications such as eclampsia, placental abruption, HELLP 
syndrome, pulmonary edema, and acute renal failure were observed 
more frequently with increasing LDH levels. Eclampsia was observed 
in 25.6% of patients with LDH >800 IU/L, compared to only 6.1% in 
the 600–800 IU/L group. HELLP syndrome was also signicantly 
more common in the highest LDH category (38.5%). Life-threatening 
complications such as disseminated intravascular coagulation and 
maternal mortality were seen only in patients with LDH levels above 
800 IU/L. These ndings indicate that elevated LDH levels are 
strongly associated with adverse maternal outcomes.

Perinatal outcomes are shown in Table 5. NICU admission was more 
frequent among neonates born to mothers with elevated LDH levels, 
particularly in the 600–800 IU/L group. Poor perinatal outcomes, 
including low birth weight and increased neonatal morbidity, were 
predominantly observed in patients with LDH levels greater than 800 
IU/L. The mean birth weight was signicantly lower in the 
preeclampsia group (1.91 ± 0.21 kg) compared to the control group 
(2.90 ± 0.19 kg) (p < 0.001), indicating adverse fetal growth in 
association with disease severity.

The association between serum LDH levels and detailed maternal 
outcomes is presented in Table 6. It was observed that the incidence of 
maternal complications increased progressively with rising LDH 
levels. Eclampsia, placental abruption, and HELLP syndrome were 
predominantly observed in patients with LDH levels greater than 800 
IU/L. Specically, eclampsia occurred in 25.6% of women in the 
highest LDH category, while HELLP syndrome was seen in 38.5% of 
these patients.

Severe complications such as disseminated intravascular coagulation, 
pulmonary edema, and acute renal failure were observed almost 
exclusively in patients with LDH levels above 800 IU/L. Maternal 
mortality was also conned to this group. The association between 
elevated LDH levels and most maternal complications was statistically 
signicant, indicating that serum LDH is a strong predictor of adverse 
maternal outcomes.

DISCUSSION
The present study evaluated the role of serum lactate dehydrogenase 
(LDH) in assessing the severity of preeclampsia and its association 
with maternal and perinatal outcomes. The ndings of this study 
demonstrated that serum LDH levels were signicantly elevated in 
preeclamptic women compared to normotensive pregnant women and 
showed a strong correlation with disease severity, maternal 
complications, and adverse perinatal outcomes. Women with higher 
LDH levels, particularly those exceeding 800 IU/L, had signicantly 
worse clinical proles, including higher blood pressure, deranged 
biochemical parameters, and poorer maternal and neonatal outcomes. 
These ndings support the concept that LDH can serve as a reliable and 
cost-effective biomarker for monitoring disease progression in 
preeclampsia.

Preeclampsia is a multisystem disorder characterized by endothelial 
dysfunction, vasospasm, and tissue hypoxia. Among various 
biochemical markers, LDH has gained importance as an indicator of 
cellular injury and disease severity. In the present study, serum LDH 
levels were signicantly higher in the preeclampsia group compared to 
the control group, indicating increased cellular damage. This is 
consistent with the study by Prathyusha et al., where mean LDH levels 
were signicantly higher in women with severe preeclampsia 
compared to those with non-severe disease (822.05 ± 539.99 IU/L vs 
356.49 ± 102.28 IU/L, p<0.001) 12. Similar ndings have been 
reported by Jaiswar et al. and Qublan et al., who demonstrated a 
progressive rise in LDH levels with increasing severity of 

8,13preeclampsia .

The present study also demonstrated a strong association between 
LDH levels and blood pressure. Both systolic and diastolic blood 
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pressures were signicantly higher in women with elevated LDH 
levels. This nding aligns with the observations of Prathyusha et al., 
who reported a strong positive correlation between LDH and systolic 
blood pressure (r=0.613) and a moderate correlation with diastolic 
blood pressure (r=0.465)12. Similar correlations have been reported in 
other studies, suggesting that LDH reects the degree of vascular and 
endothelial dysfunction, which is central to the pathogenesis of 
preeclampsia.

A key nding of the present study was the strong association between 
LDH levels and maternal complications. Patients with LDH levels 
above 800 IU/L had the highest incidence of severe complications such 
as eclampsia, HELLP syndrome, placental abruption, pulmonary 
edema, and acute renal failure. Maternal mortality was observed only 
in patients with markedly elevated LDH levels. These ndings are 
consistent with previous studies by Umasatyasri et al. and Mehta et al., 
who reported that higher LDH levels are associated with increased 
maternal morbidity and mortality14,15. Prathyusha et al. also 
observed that complications such as eclampsia, abruption, and HELLP 
syndrome were more frequent in patients with LDH >800 IU/L, 

12reinforcing the prognostic signicance of elevated LDH levels .

The association between LDH levels and hematological and hepatic 
parameters was also evident in this study. Preeclamptic women had 
signicantly lower platelet counts and higher AST and ALT levels 
compared to controls. This reects the underlying pathophysiological 
mechanisms of endothelial injury, microangiopathic hemolysis, and 
hepatic involvement. Similar ndings have been reported in studies by 
Anjali Gupta et al. and Bhave et al., who demonstrated that elevated 
LDH levels are associated with thrombocytopenia and liver 
dysfunction in preeclampsia16,17. These biochemical changes are 
indicative of disease severity and are important in predicting clinical 
outcomes.

Perinatal outcomes in the present study were also adversely affected by 
elevated LDH levels. Low birth weight, increased NICU admissions, 
and poor neonatal outcomes were predominantly observed in patients 
with LDH levels greater than 800 IU/L. These ndings are consistent 
with earlier studies which have shown that higher LDH levels are 
associated with fetal growth restriction, preterm delivery, and 
increased perinatal mortality. The underlying mechanism is likely 
related to placental insufciency and hypoxia, which compromise fetal 
growth and well-being.

In the present study, maternal complications increased progressively 
with rising serum LDH levels, particularly among women with LDH 
>800 IU/L. Eclampsia was observed in 25.6% of patients in the highest 
LDH group compared to 6.1% in the 600–800 IU/L group, while 
placental abruption was seen in 20.5% of women with LDH >800 
IU/L. HELLP syndrome showed the strongest association, occurring 
in 38.5% of patients with LDH >800 IU/L, indicating that markedly 
elevated LDH reects greater hemolysis, hepatic injury, endothelial 
dysfunction, and cellular damage. Serious complications such as DIC, 
pulmonary edema, acute renal failure, and maternal mortality were 
observed almost exclusively in the LDH >800 IU/L group. These 
ndings are comparable with studies by Qublan et al., Jaiswar et al., 
Mehta et al., and Umasatyasri et al., who also reported higher rates of 
eclampsia, abruption, HELLP syndrome, and poor maternal outcomes 
among patients with markedly elevated LDH levels8,13,15. 
Therefore, serum LDH can be considered a useful prognostic marker 
for identifying preeclamptic women at higher risk of severe maternal 
morbidity and mortality.

Although the present study demonstrates a strong association between 
LDH levels and disease severity, some studies have reported 
variability in the strength of this association. For example, while most 
studies consistently show a rise in LDH with increasing severity, the 
extent to which LDH predicts specic complications may vary. 
Differences in study design, sample size, population characteristics, 
and classication of disease severity may contribute to these 
variations. Nevertheless, the overall evidence strongly supports the 
use of LDH as a prognostic marker in preeclampsia.

From a clinical perspective, the use of serum LDH as a biomarker has 
several advantages. It is a simple, inexpensive, and widely available 
test that can be easily incorporated into routine antenatal 
investigations. Early identication of elevated LDH levels can help 
clinicians identify high-risk patients, initiate timely interventions, and 

improve maternal and fetal outcomes. In resource-limited settings, 
where advanced diagnostic tools may not be readily available, LDH 
estimation can serve as a valuable tool for risk stratication.

The present study has certain limitations. The sample size was 
relatively limited, which may affect the generalizability of the 
ndings. Additionally, the study was conducted at a single center, and 
the results may not be applicable to all populations. Some outcome 
variables were categorized broadly, and more detailed stratication of 
maternal complications could provide additional insights. These 
limitations should be considered when interpreting the results.

Overall, the ndings of this study reinforce that serum LDH is a 
reliable indicator of disease severity in preeclampsia. Its strong 
association with blood pressure, maternal complications, and perinatal 
outcomes suggests that it can be effectively used as a prognostic 
marker in clinical practice. Further large-scale, multicenter studies are 
recommended to validate these ndings and to establish standardized 
cut-off values for clinical use.

CONCLUSION
The present study demonstrates that serum lactate dehydrogenase 
(LDH) levels are signicantly elevated in preeclampsia and show a 
strong correlation with disease severity, maternal complications, and 
adverse perinatal outcomes. Women with higher LDH levels, 
particularly those exceeding 800 IU/L, exhibited markedly increased 
incidence of severe complications such as HELLP syndrome, 
eclampsia, and poor neonatal outcomes.

A progressive rise in LDH was associated with increasing blood 
pressure, worsening biochemical parameters, and declining platelet 
counts, reecting the underlying endothelial dysfunction and cellular 
injury characteristic of preeclampsia. Additionally, elevated LDH 
levels were linked with lower birth weight and increased need for 
NICU admission, indicating its relevance in predicting fetal outcome. 
Thus, serum LDH serves as a simple, cost-effective, and reliable 
prognostic biomarker for assessing the severity and progression of 
preeclampsia. Routine estimation of LDH in antenatal women with 
hypertensive disorders may aid in early identication of high-risk 
patients, enabling timely intervention, closer monitoring, and 
improved maternal and perinatal outcomes.

Table 1: Comparison of baseline clinical profile between study 
groups

Table 2: Distribution of serum LDH levels among study groups

Table 3: Comparison of biochemical and perinatal parameters 
between study groups

Table 4: Association of LDH category with maternal disease 
severity among preeclamptic women
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Parameter
Control group 
(n=75)
 Mean ± SD

Preeclampsia 
group (n=75) 
Mean ± SD

p-value

Age (years) 26.05 ± 2.36 29.37 ± 3.18 <0.001
Gestational age 
(weeks)

37.87 ± 0.86 34.44 ± 1.11 <0.001

Systolic BP (mmHg) 110.93 ± 1.98 163.12 ± 8.02 <0.001
Diastolic BP (mmHg) 71.00 ± 1.96 110.76 ± 5.97 <0.001
Serum LDH (IU/L) 225.05 ± 19.47 828.60 ±152.91 <0.001

LDH 
category

Control group n (%)
Preeclampsia 
group n (%)

p-value

<600 IU/L 75 (100.0%) 3 (4.0%) <0.001
600–800 IU/L 0 (0.0%) 33 (44.0%)
>800 IU/L 0 (0.0%) 39 (52.0%)

Parameter
Control group 
Mean ± SD

Preeclampsia group 
Mean ± SD

p-value

Platelet count 
(lakhs/mm³)

2.70 ± 0.13 1.19 ± 0.37 <0.001

AST (IU/L) 26.09 ± 2.60 87.09 ± 26.42 <0.001
ALT (IU/L) 23.16 ± 1.99 77.68 ± 20.45 <0.001
Birth weight (kg) 2.90 ± 0.19 1.91 ± 0.21 <0.001

LDH 
category

Mild n 
(%)

Severe n 
(%)

HELLP n 
(%)

Total p-value

<600 IU/L 3 (100.0%) 0 (0.0%) 0 (0.0%) 3 <0.001
600–800 IU/L 0 (0.0%) 33 (100.0%) 0 (0.0%) 33
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Table 5: Association of LDH category with perinatal outcome 
among preeclamptic women

Table 6: Detailed maternal outcomes in relation to LDH levels 
among preeclamptic women (n=75)
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>800 IU/L 0 (0.0%) 0 (0.0%) 39 
(100.0%)

39

Total 3 33 39 75

LDH 
category

NICU admission n 
(%)

Poor outcome 
n (%)

Total p-value

<600 IU/L 3 (100.0%) 0 (0.0%) 3 <0.001

600–800 IU/L 33 (100.0%) 0 (0.0%) 33

>800 IU/L 0 (0.0%) 39 (100.0%) 39

Total 36 39 75

Maternal 
Outcome

LDH <600 
(n=3)

LDH 
600–800 
(n=33)

LDH 
>800 
(n=39)

Total n 
(%)

p-value

Eclampsia 0 (0.0%) 2 (6.1%) 10 
(25.6%)

12 
(16.0%)

<0.001

Placental 
Abruption

0 (0.0%) 3 (9.1%) 8 (20.5%) 11 
(14.7%)

<0.001

HELLP 
Syndrome

0 (0.0%) 4 (12.1%) 15 
(38.5%)

19 
(25.3%)

<0.001

Disseminated 
Intravascular 
Coagulation 
(DIC)

0 (0.0%) 0 (0.0%) 2 (5.1%) 2 (2.7%) 0.042*

Pulmonary 
Edema

0 (0.0%) 1 (3.0%) 4 (10.3%) 5 (6.7%) 0.031*

Acute Renal 
Failure

0 (0.0%) 1 (3.0%) 5 (12.8%) 6 (8.0%) 0.018*

Maternal 
Mortality

0 (0.0%) 0 (0.0%) 2 (5.1%) 2 (2.7%) 0.047*
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