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Abstract:

Background: Preeclampsia is a major hypertensive disorder of pregnancy associated with substantial maternal
and perinatal morbidity and mortality. Early identification of markers reflecting disease severity is crucial for
timely intervention. Serum lactate dehydrogenase (LDH), an indicator of cellular injury and endothelial
dysfunction, has emerged as a potential prognostic biomarker.

Objective: To study serum LDH levels in women with preeclampsia and evaluate its correlation with disease
severity and maternal outcomes.

Methods: This observational study was conducted on 200 women with preeclampsia at a tertiary care hospital.
Patients were classified into two groups: preeclampsia without severe features and with severe features, based on
ACOG criteria. LDH levels were categorized into three groups: <600 IU/L, 600-800 IU/L, and >800 IU/L. Blood
pressure, maternal complications, and outcomes were compared across groups. Statistical analysis was performed
using chi-square test, ANOVA, and Pearson’s correlation.

Results: Among the study population, 57.5% had preeclampsia without severe features and 42.5% had severe
disease. Mean LDH levels were significantly higher in the severe group (822.05 £ 539.99 IU/L) compared to the
non-severe group (356.49 £ 102.28 IU/L, p<0.001). LDH levels showed a strong positive correlation with systolic
blood pressure (r=0.613) and a moderate correlation with diastolic blood pressure (r=0.465). Maternal
complications such as eclampsia, abruption, HELLP syndrome, and mortality were more frequent in patients with
LDH >800 IU/L.

Conclusion: Elevated serum LDH levels strongly correlate with the severity of preeclampsia and adverse maternal
outcomes, making LDH a reliable and cost-effective prognostic marker for disease monitoring.

Keywords: Preeclampsia, Serum LDH, Hypertensive disorders of pregnancy, Maternal outcomes, Prognostic
marker.
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Introduction

Hypertensive disorders of pregnancy remain one of
the leading causes of maternal and perinatal
morbidity and mortality worldwide, contributing
significantly to adverse pregnancy outcomes.
Among these, pre-eclampsia is a multisystem
disorder characterized by new-onset hypertension
and proteinuria after 20 weeks of gestation, often
associated with endothelial dysfunction and
vasospasm [1] The global incidence of pre-
eclampsia ranges between 2-8% of pregnancies,
with higher prevalence reported in low- and middle-
income countries [2] In India, the burden remains
substantial, accounting for nearly 10-15% of
maternal deaths [3]

Prathyusha et al.

The pathophysiology of pre-eclampsia is complex
and not yet fully elucidated, but it is strongly linked
to abnormal placentation, oxidative stress, and
systemic inflammatory responses [4] One of the
biochemical markers that has gained attention in
recent years is lactate dehydrogenase (LDH). LDH
is an intracellular enzyme that catalyzes the
interconversion of lactate and pyruvate, and is
present in almost all tissues. Elevated serum LDH
levels indicate cellular injury and tissue breakdown,
reflecting the severity of endothelial damage and
hemolysis that occur in pre-eclampsia [5]

Several studies have shown that increased LDH
levels correlate with disease severity, maternal
complications such as eclampsia, HELLP
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(hemolysis, elevated liver enzymes, low platelet
count) syndrome, disseminated intravascular
coagulation, and adverse perinatal outcomes [6,7]
Hence, serum LDH may serve as a simple, cost-
effective, and reliable biochemical marker to assess
disease progression and severity in pre-eclampsia.

Given the high maternal and perinatal burden
associated with pre-eclampsia in developing
countries, the assessment of LDH levels could aid in
early identification of women at risk of
complications, allowing timely interventions and
improved outcomes. This study aims to evaluate the
serum LDH levels and their correlation with the
severity of pre-eclampsia, thereby exploring its
utility as a prognostic marker in clinical practice.

Materials and Method

This is an observational study done in King George
Hospital, Andhra Medical College, Visakhapatnam
over a period of 1 year. A total of 200 cases of pre-
eclampsia were studied. Patients attending antenatal
OPD in KGH during the period of study meeting the
inclusion and exclusion criteria are included in this
study.

Inclusion Criteria

e Women with singleton pregnancy
e Cephalic presentation with pre-eclampsia and
eclampsia syndrome.

Exclusion Criteria

e Patients with hypertension at or before 20weeks
period of gestation
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All women enrolled in the study were classified into
two groups: (1) pre-eclampsia without severe
features and (2) pre-eclampsia with severe features,
as per the criteria of the American College of
Obstetricians and Gynecologists (ACOG). Further
stratification was carried out based on serum LDH
levels into three categories: <600 IU/L, 600-800
IU/L, and >800 IU/L.

Following case selection, the nature, purpose, and
potential benefits of the study were explained to all
participants, and informed written consent was
obtained. A detailed family and medical history was
recorded using a predesigned proforma before blood
sampling. Serum lactate dehydrogenase levels were
measured using a continuous spectrophotometric
method. In addition, body mass index (BMI) was
calculated, blood pressure was measured using
standard protocols, and proteinuria was assessed by
dipstick method and graded as negative, trace, +1,
+2, +3, or +4.

Demographic, hemodynamic, and laboratory
parameters were compared between the two study
groups. Furthermore, the clinical symptoms and
complications of severe pre-eclampsia were
analyzed in relation to serum LDH levels.

Statistical Analysis

Data entry was performed using Microsoft Excel
2013, and statistical analysis was carried out with
SPSS wversion 21. Qualitative variables were
summarized as frequencies and percentages, while
quantitative variables were expressed as mean +
standard deviation. For intergroup comparisons, chi-

*  Pre existing diabetes mellitus square test was applied for categorical data, and
e Renal disorders analysis of variance (ANOVA) was used for
e Liver disorders continuous variables. Graphical representation of
e Epilepsy results was done using bar diagrams. A p-value of
e Hemolytic anemias <0.05 was considered statistically significant.
* Auto immune conditions Observation and Results
Methodology
Table 1: Distribution of demographic profile among study population

Parameters | Frequency | Percentage

Age

<20 Years 22 11

20 -24 Years 76 38

25-29 Years 75 37.5

>30 Years 27 13.5

Mean £SD 24.9444.18

Gestational Age

<32 12 6

32-34 19 9.5

34-36 36 18

36-38 72 36

>38 61 30.5

Mean £SD 36.56+2.47

Severity of Pre-eclampsia

Without Severe | 115 | 575
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With Severe | 85 | 425
LDH Levels

<600 141 70.5
600-800 34 17
>800 25 12.5

The demographic profile of the study population is
summarized in Table 1. The majority of women
were between 2024 years (38%) and 25-29 years
(37.5%), with a mean age of 24.94 + 4.18 years.
Only a small proportion were younger than 20 years
(11%) or above 30 years (13.5%). With respect to
gestational age, most participants presented between
36-38 weeks (36%) or beyond 38 weeks (30.5%),
giving a mean gestational age of 36.56 + 2.47 weeks,

indicating that preeclampsia was predominantly
observed in late gestation. Regarding the severity of
the condition, 57.5% of women had preeclampsia
without severe features, whereas 42.5% presented
with severe disease. Lactate dehydrogenase (LDH)
levels were found to be <600 IU/L in 70.5% of
participants, 600-800 IU/L in 17%, and >800 IU/L
in 12.5%, reflecting that a considerable subset of
patients showed elevated LDH levels.

Table 2: Distribution of LDH, systolic and diastolic blood pressure among study population

Parameters Severity of Pre-eclampsia Chi-square/ t-test | p-value
Without Severe | With Severe

LDH Levels
<600 109 32 85.56 <0.001
600-800 6 28
>800 0 25
Mean £SD 356.49 £102.28 822.05 +539.99 -7.85 <0.001
Systolic Blood Pressure
Mean +SD | 144+ 6.32 | 169.18 £ 15.75 | -13.93 | <0.001
Diastolic Blood Pressure
Mean +SD | 94.61 +5.01 | 107.18 £ 8.95 | -11.67 | <0.001

Table 2 describes the distribution of LDH, systolic
blood pressure (SBP), and diastolic blood pressure
(DBP) among women with and without severe
preeclampsia. Women without severe disease had a
mean LDH level of 356.49 + 102.28 IU/L, while
those with severe disease demonstrated a much
higher mean value of 822.05 + 539.99 IU/L, and this
difference was statistically significant (p<0.001).
Similarly, the mean systolic blood pressure was
significantly higher in severe preeclampsia (169.18

+ 15.75 mmHg) compared to the non-severe group
(144 + 6.32 mmHg). The diastolic blood pressure
also showed a significant rise in the severe group
(107.18 + 8.95 mmHg) as opposed to the non-severe
group (94.61 + 5.01 mmHg). These findings
strongly suggest that increasing LDH levels are
closely associated with both elevated systolic and
diastolic blood pressures, making LDH a reliable
biochemical marker of disease severity.

Table 3: Association of systolic and diastolic blood pressure and maternal outcome with LDH

Parameters LDH p-value
<600 | 600-800 | >800
Systolic Blood Pressure
<140 mm of Hg 96 2 3 <0.001
140-160 mm of Hg 39 25 14
>160 mm of Hg 6 7 8
Diastolic Blood Pressure
<90 mm of Hg 91 2 0 <0.001
90-110 mm of Hg 46 26 14
>110 mm of Hg 4 6 11
Maternal Outcomes
Eclampsia 3 3 12 0.86
Abruption 1 4 8
HELLP 0 4 7
DIC 1 0 0
Pulmonary Edema 1 1 3
Mortality 0 0 3
Prathyusha et al. International Journal of Current Pharmaceutical Review and Research
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The association between LDH, blood pressure, and
maternal outcomes is highlighted in Table 3. Normal
systolic blood pressure (<140 mmHg) was largely
observed in women with LDH <600 IU/L, while
elevated systolic values above 160 mmHg were
concentrated in those with LDH levels exceeding
800 IU/L. A similar trend was evident for diastolic
blood pressure, where normal values were mainly
confined to the group with LDH <600 IU/L, whereas
severe  elevations (>110 mmHg)  were
predominantly present in women with LDH >800
IU/L. The association between LDH and blood
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pressure was statistically significant (p<0.001). In
terms of maternal outcomes, complications such as
eclampsia, abruption, and HELLP syndrome were
more frequent in patients with higher LDH levels,
particularly in the group exceeding 800 IU/L.
Mortality was noted exclusively among women with
LDH >800 IU/L, indicating that markedly elevated
LDH is associated with poor maternal prognosis.
Although individual outcome associations did not
reach statistical significance (p=0.86), the trend
clearly demonstrated worsening clinical outcomes
with increasing LDH levels.
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Figure 1: Correlation between systolic blood pressure and LDH

Figure 1 illustrates the correlation between systolic
blood pressure and LDH, which revealed a strong
positive relationship (Pearson’s r = 0.613). As LDH
levels increased, systolic blood pressure values rose
correspondingly, confirming LDH as a biochemical
correlate of hypertension severity in preeclampsia.
Figure 2 shows the correlation between diastolic

blood pressure and LDH, which demonstrated a
moderate but significant positive association
(Pearson’s r = 0.465). Although the relationship was
less strong compared to systolic blood pressure, the
findings still highlight LDH as an important marker
of disease progression.
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Figure 2: Correlation between Diastolic blood pressure and LDH
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Discussion

Preeclampsia is a  multisystem  disorder
characterized by endothelial dysfunction and
vasoconstriction occurring after 20 weeks of
gestation. Its rapid progression and association with
significant maternal and perinatal morbidity make it
a major obstetric challenge. Because symptoms such
as hypertension, headache, vomiting, and visual
disturbances are non-specific, diagnosis is often
delayed, which can worsen outcomes for both
mother and child. In this context, lactate
dehydrogenase (LDH) has emerged as an important
marker, reflecting underlying hypoxia, cellular
damage, and the severity of the disease [5].

In the present study of 200 women, 57.5% had
preeclampsia without severe features and 42.5% had
severe preeclampsia. Most patients in both groups
were in the 20-29 years age group, with no
significant age-based correlation with severity, a
finding consistent with Umasatyasri et al. (2016),
Jaiswar et al. (2011), and Qublan et al. (2005), who
reported a predominance of cases in younger
primigravidas[8,6,5]. Gestational age, however, was
significantly lower among severe cases (35.06 +
2.73 weeks) compared with non-severe cases (37.67
+ 1.5 weeks), echoing findings by Jaiswar et al.
(2011) that earlier gestation is associated with higher
LDH levels and disease severity [6].

The correlation between LDH levels and severity
was highly significant. Nearly 95% of non-severe
preeclampsia cases had LDH <600 IU/L, while one-
third of severe cases showed LDH >800 IU/L.
Similar patterns were observed in studies by Qublan
et al. (2005), Mehta et al. (2014), and Ashwini
Kollur et al. (2017), confirming that LDH levels
increase proportionally with disease severity
[5,9,10]. The mean LDH value in our severe
preeclampsia group was 822.05 + 539.9 IU/L
compared to 356.49 + 102.28 IU/L in the non-severe
group, consistent with Qublan et al. (2005), Jaiswar
et al. (2011), and Umasatyasri et al. (2016), all of
whom demonstrated rising LDH values with
worsening preeclampsia.

Blood pressure also showed a strong association
with LDH. Systolic and diastolic readings were
significantly higher among women with elevated
LDH, with Pearson’s correlation values of r = 0.613
for systolic and r = 0.465 for diastolic pressure.
Similar associations were reported by Mehta et al.
(2014), Bhave et al. (2016), and Jaiswar et al.
(2011), who found that women with LDH >800 IU/L
were more likely to have systolic BP >160 mmHg
and diastolic BP >110 mmHg [9,11,6].

Maternal outcomes were notably worse at LDH
>800 IU/L. In this subgroup, 48% developed
eclampsia, 32% had abruption, and 28% developed
HELLP syndrome, with three maternal deaths
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observed. These findings are in agreement with
Umasatyasri et al. (2016), Qublan et al. (2005), and
Demir et al. (2012), who all found significant
associations between high LDH levels and
complications. Fabry et al. (2010) further
highlighted that LDH >1400 IU/L predicted major
maternal morbidity, and Sarmah et al. (2016)
described elevated LDH with HELLP and liver
dysfunction as markers of increased mortality risk
[12,13,14].

Overall, the present study reinforces that LDH is a
reliable prognostic marker for preeclampsia. Its
strong correlation with severity, blood pressure, and
maternal outcomes indicates that serum LDH
estimation should be integrated into the monitoring
of hypertensive disorders of pregnancy.

Conclusion

Serum LDH levels showed a strong correlation with
the severity of pre-eclampsia, with higher values
linked to elevated blood pressures and adverse
maternal outcomes. LDH thus serves as a simple and
reliable marker to predict disease progression and
guide timely interventions.
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