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Abstract 

Background: Preeclampsia, a hypertensive disorder of pregnancy, is associated with adverse 

maternal and fetal outcomes. Serum lactate dehydrogenase (LDH) levels have been proposed as a 

marker of disease severity. This study investigates the association between LDH levels and 

maternal and fetal outcomes in preeclampsia. 

Methods: This prospective study included 150 pregnant women beyond 28 weeks of gestation 

diagnosed with preeclampsia. Exclusion criteria included pre-existing conditions, multiple 

pregnancies, and substance use. Participants were stratified into mild (n = 100) and severe 

preeclampsia groups (n = 50) and further categorized by LDH levels: Group 1 (< 600 IU/L), 

Group 2 (600–800 IU/L), and Group 3 (> 800 IU/L). Clinical, laboratory, and fetal outcomes were 

assessed. Statistical analyses were performed using SPSS version 21.0, with a p-value <0.05 

considered significant. 

Results: Elevated LDH levels were significantly associated with severe preeclampsia (mean LDH: 

966.0 ± 11.1 IU in severe vs. 567.6 ± 208.6 IU in mild cases; p< 0.001). Maternal complications, 

including disseminated intravascular coagulation (1.3%), eclampsia (2.7%), HELLP syndrome 

(2.0%), and acute renal failure (3.3%), were most frequent in group 3. Adverse fetal outcomes 

were more common in higher LDH groups, including low APGAR scores, low birth weight (≤ 2.5 

kg in 28.7%), and increased neonatal intensive care unit (NICU) admissions (17.3% in Group 3). 

Conclusion: Serum LDH levels correlate with preeclampsia severity and maternal-fetal 

complications. LDH> 800 IU serves as a valuable biomarker for predicting adverse outcomes, 

emphasizing its role in guiding clinical management. Further multicenter studies are warranted to 

validate these findings and improve care for preeclampsia patients. 
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Introduction 

Pregnancy is a physiological state characterized 

by extensive alterations in metabolic, biochemical, 

physiological, hematological, and immunological 

processes. In the absence of complications, these 

changes are typically reversible within a few days to 

months postpartum (1). However, hypertensive 

disorders during pregnancy represent a significant 

public health challenge, being one of the leading 

causes of maternal, fetal, and perinatal morbidity and 

mortality (2). Preeclampsia is a clinical condition 

unique to pregnancy, defined by the onset of 

hypertension, proteinuria, and, in some cases, edema 

after 20 weeks of gestation (3). This multisystem 

disorder affects approximately 5–8% of pregnancies 

and is associated with substantial maternal and fetal 

complications. It has been described as a two-stage 

disease: the initial stage involves inadequate placental 

invasion, development, and remodeling, while the 

subsequent stage manifests clinically through maternal 

hypertension, proteinuria, and end-organ dysfunction. 

The disorder impacts multiple maternal organ systems, 

including the liver, kidneys, brain, coagulation 

pathways, and placenta (4).  
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Severe maternal complications include placental 

abruption, disseminated intravascular coagulation (DIC), 

intracranial hemorrhage, hepatic failure, acute renal 

failure, and HELLP syndrome (hemolysis, elevated 

liver enzymes, and low platelet count). Fetal 

complications encompass growth restriction, reduced 

amniotic fluid, abnormal oxygenation, and preterm 

delivery, all of which contribute significantly to 

perinatal morbidity and mortality (5). Approximately 

15% of pregnancies are complicated by mild 

preeclampsia, while severe preeclampsia occurs in 1–

2% of cases (6).  

Although the etiology of preeclampsia remains 

elusive, increasing evidence suggests that placental 

hypoxia plays a pivotal role in its pathogenesis, leading 

to endothelial dysfunction and cellular death. Defective 

placentation and endothelial injury are hallmark 

features of the condition (7). Endothelial cell 

dysfunction promotes vasoconstriction, platelet 

aggregation, and coagulation system activation, 

ultimately resulting in decreased blood flow to vital 

maternal and fetal organs. These changes are early 

indicators of atherosclerosis, hypertension, and 

coronary vasospasm (8). 

Lactate dehydrogenase (LDH) is an intracellular 

enzyme found in tissues such as the heart, liver, 

kidneys, skeletal muscle, brain, and blood (9). It plays 

a critical role in the interconversion of pyruvate and 

lactate during cellular metabolism (10). Elevated LDH 

levels in the serum indicate increased cellular 

membrane permeability, hemolysis, and cellular 

death—processes that are prominent in preeclampsia 

(11). 

 Serum LDH levels have been proposed as a marker 

for assessing disease severity and predicting multi 

organ involvement. Elevated LDH levels correlate with 

disease severity, adverse maternal and fetal outcomes, 

and increased risk of complications (12, 13). Given that 

LDH is released early during hypoxia and oxidative 

stress, it serves as a valuable biochemical marker for 

evaluating the progression of preeclampsia and 

eclampsia (14).  

Its ease of testing, combined with its diagnostic and 

prognostic utility, makes LDH a practical tool for 

guiding clinical management and improving maternal 

and fetal outcomes (15). LDH testing is particularly 

useful in the third trimester, where high serum levels 

are strongly associated with disease severity and poor 

outcomes (4, 16). This study aimed to evaluate serum 

LDH levels in patients with preeclampsia and explore 

their relationship with maternal and fetal outcomes. 

 

Materials & Methods  

This prospective study was conducted at Deen 

Dayal Upadhyay Hospital, New Delhi, following 

approval from the institutional ethics committee. 

Pregnant women beyond 28 weeks of gestation 

diagnosed with preeclampsia were included in the 

study.  

Exclusion criteria encompassed individuals with 

essential hypertension or hypertension diagnosed 

before 20 weeks of gestation, as well as those with pre-

existing conditions such as renal disease, diabetes 

mellitus, liver disorders, epilepsy, hemolytic anemia, 

coronary artery disease, chronic lung disease, multiple 

pregnancies, smoking, and alcoholism. 

 The sample size was determined based on a prior 

study conducted by Jharia et al., (17) which assessed 

the prognostic value of LDH as a marker of 

preeclampsia severity. Assuming a sensitivity (p) of 

70% for LDH levels >600 in predicting maternal and 

perinatal outcomes with a 10% margin of error, the 

minimum required sample size at a 5% level of 

significance was calculated to be 150 participants. 

Written informed consent was obtained from all 

participants or their legal representatives.  

A total of 150 pregnant women beyond 28 weeks of 

gestation with preeclampsia who attended the antenatal 

clinic or emergency services were enrolled in the 

study. Among these, 100 participants were diagnosed 

with mild preeclampsia, while 50 had severe 

preeclampsia. Data collection was performed using a 

pre-designed and pretested proforma, which captured 

clinical history, baseline characteristics, and findings 

from physical examinations, including baseline blood 

pressure measurements using the auscultatory method.        

Participants underwent laboratory and diagnostic 

investigations, including a complete blood count, blood 

grouping and typing, platelet count, random blood 

sugar levels, LDH levels, blood urea, serum creatinine, 

direct and indirect bilirubin levels, alanine 

transaminase (ALT) and aspartate transaminase (AST) 

levels, urine analysis (albumin, sugar, and 

microscopy), and ultrasound assessment for fetal 

weight, amniotic fluid index, placental location, and 

maturity. Additional investigations included color 
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Doppler studies, fundoscopy, prothrombin time, 

bleeding time (BT), clotting time (CT), and 

international normalized ratio (INR). Blood samples 

for LDH levels were collected under aseptic 

conditions, and participants were stratified into three 

groups based on LDH levels: group 1 (<600 IU/L), 

group 2 (600–800 IU/L), and group 3 (>800 IU/L).  

Mild preeclampsia was defined as a pregnant 

individual beyond 20 weeks of gestation presenting 

with blood pressure readings of ≥ 140/90 mmHg but 

<160/110 mmHg on at least two occasions, measured 

six hours apart, in conjunction with proteinuria of ≥ 1+ 

(≥30 mg/dL) detected via dipstick method in a random 

urine sample, after excluding urinary tract infections. 

Severe preeclampsia was defined as the presence of 

any of the following: 

 Systolic blood pressure ≥ 160 mmHg or diastolic 

blood pressure ≥ 110 mmHg on two occasions, six 

hours apart, while at rest; proteinuria ≥ 5 g in a 24-hour 

urine specimen or ≥ 3+ on two random samples 

collected at least four hours apart; oliguria < 500 mL in 

24 hours; cerebral or visual disturbances; pulmonary 

edema or cyanosis; epigastric or right upper quadrant 

pain; impaired liver function; thrombocytopenia 

(platelet count < 100,000/mm³); or intrauterine growth 

restriction. 

   Statistical Analysis: For statistical analysis, 

categorical variables were expressed as frequencies and 

percentages, while continuous variables were reported 

as means ± standard deviations (SD) or medians. 

Comparisons of normally distributed continuous 

variables between groups were conducted using the 

Student’s t-test.  A p-value < 0.05 was considered 

statistically significant. Data entry was performed 

using Microsoft Excel, and statistical analyses were 

conducted using SPSS software version 21.0. 

 

Results 

Total of 150 subjects were enrolled of which 100 

were mild preeclampsia and 50 were severe 

preeclampsia. Table 1 presents the distribution of mild 

and severe preeclampsia patients according to age, 

parity, gestational period, and serum LDH levels.  

Regarding age, the majority of patients in both mild 

and severe preeclampsia groups were between 21 and 

30 years old, accounting for 52.7% of mild 

preeclampsia cases and 26.7% of severe preeclampsia 

cases. The youngest group (< 20 years) comprised 

8.7% of mild preeclampsia cases and 4.7% of severe 

preeclampsia cases, while patients over 40 years 

represented 0.7% in both mild and severe preeclampsia 

groups. 

 

Table 1. Distribution of mild and severe preeclampsia patients by age, parity, gestational period, and LDH levels (n= 50) 

 
Mild preeclampsia Severe preeclampsia Total 

No. % No. % No. % 

Age (years) 

<20 13 8.7 7 4.7 20 13.3 

21-30 79 52.7 40 26.7 119 79.3 

31-40 7 4.7 2 1.3 9 6.0 

>40 

 
1 0.7 1 0.7 2 1.3 

Parity 
Primigravida 50 33.3 30 20.0 80 53.3 

Secondary gravida 42 28.0 17 11.3 59 39.3 

Multigravida 

 
8 5.3 3 2.00 11 7.3 

Period of gestation(weeks) 
28 -30 2 1.3 3 2.0 5 3.3 

31-33 3 2.0 1 0.6 4 2.6 

34-36 24 16.0 16 10.6 40 26.6 

37-40 71 47.3 30 20.0 101 67.3 

>40 

 
00 0.0 00 0.0 00 0.0 

LDH  

<600 IU 50 33.3 03 2.0 53 35.3 

600-800 IU 41 27.3 09 6.0 50 33.3 

>800 IU 09 06.0 38 25.3 47 31.3 
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Based on the information provided in the search in 

terms of parity, primigravida patients made up 33.3% 

of the mild preeclampsia group and 20.0% of the 

severe preeclampsia group. Secondary gravida patients 

comprised 28.0% and 11.3%, while multigravida 

patients represented 5.3% and 2.0% of the mild and 

severe preeclampsia groups, respectively. In terms of 

parity, primigravida patients made up 33.3% of the 

mild preeclampsia group and 20.0% of the severe 

preeclampsia group. Secondary gravida patients 

comprised 28.0% and 11.3%, while multigravida 

patients represented 5.3% and 2.0% of the mild and 

severe preeclampsia groups, respectively. Finally, 

regarding serum LDH levels, the majority of mild 

preeclampsia patients had LDH levels below 600 IU 

(33.3%), followed by those with levels between 600–

800 IU (27.3%). In contrast, the severe preeclampsia 

group showed a higher proportion of patients with 

LDH levels greater than 800 IU (25.3%), compared to 

those with levels below 600 IU (2.0%). In this study, 

the mean systolic BP was significantly higher in the 

severe preeclampsia group (181.2 ± 12.3 mmHg) 

compared to the mild preeclampsia group (147.8 ± 6.7 

mmHg) (P < 0.001). Similarly, the mean diastolic BP 

was also significantly higher in the severe 

preeclampsia group (114.2 ± 7.2 mmHg) compared to 

the mild preeclampsia group (94.9 ± 4.7 mmHg) (P < 

0.001). Serum LDH levels were notably higher in the 

severe preeclampsia group, with a mean of 966.0 ± 

211.1 IU, compared to the mild preeclampsia group, 

which had a mean of 567.6 ± 208.6 IU (P < 0.001) 

(Table 2). Serum LDH levels were notably higher in 

the severe preeclampsia group, with a mean of 966.0 ± 

211.1 IU, compared to the mild preeclampsia group, 

which had a mean of 567.6 ± 208.6 IU (P < 0.001) 

(Table 2). In this study out of total 150 babies, the 

distribution of preeclamptic women by LDH levels 

reveals worsening fetal outcomes with higher LDH. 

APGAR scores ≤7 at 1 minute were observed in 1.3% 

(<600 IU), 4.0% (600–800 IU), and 8.7% (>800 IU), 

while scores ≥8 totaled 86.0%. At 5 minutes, scores ≤7 

occurred only in the >800 IU group (4.0%), with scores 

≥8 in 96.0% overall. Low birth weight (≤2.5 kg) was 

more common with higher LDH: 19.3% (<600 IU), 

18.0% (600–800 IU), and 28.7% (>800 IU). NICU 

admissions increased with LDH, including respiratory 

distress (5.3%), prematurity (6.0%), low birth weight 

(6.7%), and intrauterine growth restriction (IUGR) 

(8.0%), with total neonatal intensive care unit (NICU) 

admissions at 2.6%, 6.0%, and 17.3% for LDH <600 

IU, 600–800 IU, and >800 IU, respectively. Higher 

LDH levels were strongly associated with adverse fetal 

outcomes (Table 4). 

 

Table 2. Distribution of mild preeclampsia and severe preeclampsia patients based on systolic blood pressure, diastolic blood 

pressure, and serum lactate dehydrogenase (LDH) levels 

Parameters 

Mild preeclampsia 

(n=100) 

Mean ± SD 

Severe preeclampsia 

(n=50) 

Mean ± SD 

 

p value 

Systolic BP* (mmHg) 147.8 ± 6.7 181.1 ± 12.2 <0.001 

Diastolic BP (mmHg) 94.9 ± 4.7 114.1 ± 7.1 <0.001 

LDH level (IU) 567.5 ± 208.5 966.0 ± 211.0 <0.001 

* BP: Blood pressure 

 

Table 3. Distribution of preeclampsia women according to the serum lactate dehydrogenase (LDH) levels and 

correlation with its maternal outcomes. 

Maternal Outcomes 

LDH levels 
Total 

<600(IU) 600-800(IU) >800 (IU) 

No. % No. % No. % No. % 

Disseminated intravascular coagulation  0 0.0 1 0.6 2 1.3 3 2.0 

Eclampsia 1 0.6 1 0.6 4 2.6 6 4.0 

Shock 0 0.0 1 0.6 2 1.3 3 2.0 

Postpartum Hemorrhage 0 0.0 0 0.0 3 2.0 3 2.0 

Acute rheumatic fever 1 0.6 0 0.0 5 3.3 6 4.0 

HELLP syndrome 1 0.6 0 0.0 3 2.0 4 2.6 

Abruption 0 0.0 1 0.6 3 2.0 4 2.6 

Pulmonary edema 0 0.0 0 0.0 0 0.0 0 0.0 

Retinopathy 0 0.0 0 0.0 0 0.0 0 0.0 

Intracranial hemorrhage 0 0.0 0 0.0 0 0.0 0 0.0 

Total 3 1.9 4 2.6 22 14.6 29 19.3 
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Table 4: Distribution of preeclampsia women according to the serum LDH levels and correlation with its fetal outcomes 

Fetal outcomes 

LDH levels 

Total <600 

(IU) 

600-800 

(IU) 

>800 

(IU) 

No. % No. % No. % No. % 

APGAR at 1 minute ≤7 2 1.3 6 4.00 13 8.7 21 14.0 

APGAR at 1 minute   ≥8 51 34.0 44 29.3 34 22.6 129 86.0 

Total 53 35.3 50 33.3 47 31.3 150 100.0 

APGAR at 5 minute ≤7 0 0.0 0 0.0 6 4.0 6 4.0 

APGAR at 1 minute ≥8 53 35 .3 50 33.3 41 27.3 144 96.0 

Total 53 35.3 50 33.3 47 31.3 150 100.0 

Fetal weight ≤ 2.5 kg 29 19.3 27 18 43 28.6 99 66.0 

Fetal weight ≥ 2.6 kg 24 16.0 23 15.3 4 2.6 51 34.0 

Total 

 
53 35.3 50 33.3  47 31.3 150 100.0 

NICU admission 

Respiratory distress 1 0.6 2 1.3 5 3.3 8 5.3 

Prematurity 1 0.6 3 2.0 5 3.3 9 6.0 

Low birth weight 1 0.6 2 1.3 7 4.6 10 6.6 

Intrauterine growth restriction 1 0.6 2 1.3 9 6.0 12 8.0 

Total 4 2.6 9 5.9 26 17.3 39 26.0 

 

Discussion 

This study underscores a robust association 

between elevated serum LDH levels, severe 

preeclampsia, and adverse maternal and fetal 

outcomes. Patients with severe preeclampsia exhibited 

significantly higher blood pressure and LDH levels. 

Notably, LDH >800 IU was linked to complications 

such as DIC (1.3%), eclampsia (2.7%), HELLP 

syndrome (2.0%), and acute rheumatic fever (ARF) 

(3.3%). Higher LDH levels also correlated with poorer 

fetal outcomes, including lower APGAR scores (≤7 at 

1 minute in 8.7% of cases with LDH >800 IU) and 

increased NICU admissions due to respiratory distress 

(3.3%) and low birth weight (4.7%). Additionally, 

infants with birth weights ≤2.5 kg were more prevalent 

in the high LDH group. 

These findings emphasize LDH as a valuable 

biomarker for predicting preeclampsia severity and 

guiding management to improve maternal and neonatal 

outcomes. Among the 150 patients studied, 53.3% 

were primigravida, with primigravidity observed in 

33.3% of mild preeclampsia cases and 20% of severe 

cases. This aligns with prior research, such as Sajith et 

al., (18), who reported 53.8% of hypertensive 

pregnancies occurring in primigravida. Similar trends 

were documented by Aabidha et al., (19), Chan P et al., 

and Mjahed et al., (20, 21) who noted primiparity rates 

of 52–73% in preeclampsia cases. This study 

underscores a robust association between elevated 

serum LDH levels, severe preeclampsia, and adverse 

maternal and fetal outcomes. Patients with severe 

preeclampsia exhibited significantly higher blood 

pressure and LDH levels. Notably, LDH >800 IU was 

linked to complications such as DIC (1.3%), eclampsia 

(2.7%), HELLP syndrome (2.0%), and ARF (3.3%). 

Higher LDH levels also correlated with poorer fetal 

outcomes, including lower APGAR scores (≤7 at 1 

minute in 8.7% of cases with LDH >800 IU) and 

increased NICU admissions due to respiratory distress 

(3.3%) and low birth weight (4.7%). Additionally, 

infants with birth weights ≤2.5 kg were more prevalent 

in the high LDH group. 

These findings emphasize LDH as a valuable 

biomarker for predicting preeclampsia severity and 

guiding management to improve maternal and neonatal 

outcomes. Among the 150 patients studied, 53.3% 

were primigravida, with primigravidity observed in 

33.3% of mild preeclampsia cases and 20% of severe 

cases. This aligns with prior research, such as Sajith et 

al., (18), who reported 53.8% of hypertensive 

pregnancies occurring in primigravida. Similar trends 

were documented by Aabidha et al., (19), Chan P et al. 
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and Mjahed et al. (20, 21) who noted primiparity rates 

of 52–73% in preeclampsia cases. Serum LDH levels 

were significantly elevated in severe preeclampsia, 

with mean values of 966.0 ± 211.1 IU compared to 

567.6±208.6 IU in mild cases (P< 0.001). This is 

consistent with studies by Qublan et al. (23) and 

Andrews L et al. (22) which demonstrated a significant 

rise in LDH levels with disease severity (P<0.001). 

Higher LDH levels were strongly associated with 

increased maternal complications, including DIC, 

eclampsia, shock, PPH, renal failure, HELLP 

syndrome, and placental abruption. Maternal morbidity 

was reported in 19.3% of patients, with 14.7% of these 

cases having LDH >800 IU. Similar findings were 

noted in studies by Umasatyasri et al,(24)  Martin JN et 

al., (25) and Catanzerite (26)  et al., which highlighted 

the predictive value of elevated LDH for maternal 

morbidity. 

Low birth weight was also associated with elevated 

LDH levels. Among 150 deliveries, 66% of infants 

weighed ≤ 2.5 kg, with LDH levels < 600 IU in 19.3%, 

600–800 IU in 18%, and > 800 IU in 28.7%. This 

correlation mirrors findings by He et al. and Jaiswar 

(16) et al., who also observed decreasing birth weights 

with increasing LDH levels (P<0.001). APGAR scores 

at 1 and 5 minutes were significantly lower in 

newborns of mothers with higher LDH levels, with 

14% of babies scoring ≤7 at 1 minute. NICU 

admissions for respiratory distress, prematurity, low 

birth weight, and IUGR were also more frequent in 

cases with LDH >800 IU, consistent with findings by 

Jaiswar et al. (16). 

This study, however, has limitations. One potential 

limitation of this study is the inclusion of participants 

from a single medical center, which may limit the 

generalizability of the findings to broader populations. 

Additionally, the study excluded individuals with pre-

existing conditions, multiple pregnancies, and lifestyle 

factors such as smoking and alcoholism, which may 

influence the severity of preeclampsia. This selective 

inclusion criterion could underestimate the complexity 

of real-world scenarios where such comorbidities are 

prevalent. Finally, while LDH levels were analyzed as 

a marker of preeclampsia severity, the study did not 

account for potential confounding factors that might 

influence LDH levels, such as undiagnosed metabolic 

or hematologic disorders, which could impact the 

interpretation of the results. Future research with a 

larger, more diverse cohort and control for confounders 

is necessary to validate and expand upon these 

findings. 

 

Conclusion 

This study highlights the significant correlation 

between elevated serum LDH levels, the severity of 

preeclampsia, and adverse maternal and fetal 

outcomes. Higher LDH levels (> 800 IU) were strongly 

associated with severe complications, such as DIC, 

eclampsia, HELLP syndrome, and adverse neonatal 

outcomes, including low birth weight, lower APGAR 

scores, and increased NICU admissions. These findings 

support the role of LDH as a valuable biomarker in 

predicting disease severity and guiding clinical 

management. While the results align with existing 

literature, further research with larger, multicenter 

cohorts is warranted to validate these observations and 

improve maternal and neonatal care in preeclampsia. 
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