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Abstract 

Introduction: Pre-eclampsia is a hypertensive disorder 

of pregnancy that contributes significantly to maternal 

and perinatal morbidity and mortality. Its exact etiology 

remains unclear; though hormonal changes are thought to 

play a role. This study aimed to compare maternal serum 

prolactin levels in women with pre-eclampsia and 

normotensive pregnancies and evaluate the association 

between prolactin levels and severity of pre-eclampsia.  

Methods: This prospective cross-sectional study was 

conducted at the Department of Obstetrics and 

Gynaecology, Sawai Man Singh Medical College, Jaipur. 

A total of 100 pregnant women beyond 20 weeks of 

gestation were included: 50 with pre-eclampsia and 50 

normotensive controls, all with singleton pregnancies. 

Serum prolactin levels were measured using 

chemiluminescence immunoassay. Data were analyzed 

using SPSS software. A p-value < 0.05 was considered 

statistically significant. 

Results: The mean serum prolactin level in the pre-

eclamptic group was significantly higher (465.1 ± 103.44 

μIU/ml) compared to the normotensive group (185.36 ± 

80.34 μIU/ml, p < 0.0001). Within the pre-eclamptic 

group, women with severe pre-eclampsia had higher 

prolactin levels (476.13 ± 102.98 μIU/ml) than those with 

mild pre-eclampsia (433.69 ± 102.13 μIU/ml), though the 
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difference was not statistically significant (p = 0.3). 

Prolactin levels were strongly positively correlated with 

systolic (r = 0.779) and diastolic (r = 0.698) blood 

pressure (p < 0.001 for both). 

Conclusion: The findings suggest that elevated maternal 

serum prolactin is significantly associated with pre-

eclampsia and correlates with blood pressure levels. 

Although levels were higher in severe cases, the 

difference was not significant. Prolactin may have 

potential as a biomarker for pre-eclampsia diagnosis and 

severity assessment. 

Keywords: Pre-eclampsia, Serum prolactin, 

Normotensive pregnancy, Hypertension, Biomarker, 

Maternal outcome, Foetal outcome 

Introduction 

Pre-eclampsia, characterized by new-onset hypertension 

(systolic blood pressure ≥140 mm Hg and/or diastolic 

blood pressure ≥90 mm Hg) and proteinuria or end-organ 

dysfunction after 20 weeks of gestation, affects 5-8% of 

pregnancies globally and is a leading cause of maternal 

and perinatal morbidity and mortality1. In India, its 

incidence ranges from 8-10%2. The pathophysiology of 

pre-eclampsia involves defective trophoblastic invasion 

of maternal spiral arteries, leading to increased vascular 

resistance and reduced placental perfusion, which may 

trigger the release of anti-angiogenic factors such as 

soluble fms-like tyrosine kinase-1 (sFlt-1) and soluble 

endoglin (sEng), contributing to endothelial dysfunction2-

4. 

Prolactin, a hormone secreted by the anterior pituitary 

and extra-pituitary sources like the decidua, plays a 

significant role in pregnancy through its effects on 

metabolism, immune function, and angiogenesis5. During 

normal pregnancy, prolactin levels rise 10-20 fold due to 

increased estrogen and progesterone. However, the 16-

kDa prolactin fragment, derived from enzymatic 

cleavage, exhibits anti-angiogenic and vasoconstrictive 

properties, potentially contributing to pre-eclampsia’s 

pathogenesis by inhibiting nitric oxide synthase and 

promoting endothelial dysfunction6,7. Previous studies 

have reported higher prolactin levels in pre-eclamptic 

women compared to normotensive controls, with some 

indicating a correlation with disease severity8.9. This 

study aims to compare maternal serum prolactin levels in 

pre-eclamptic and normotensive pregnant women and to 

assess its association with severity of pre-eclampsia. 

Materials and Methods 

This prospective cross-sectional study was conducted at 

the Department of Obstetrics and Gynaecology, Sawai 

Man Singh Medical College, Jaipur, from October 2023 

to January 2025, after obtaining institutional ethics 

committee approval. The study population included 100 

pregnant women with singleton pregnancies >20 weeks 

gestation, divided into two groups: 50 women with pre-

eclampsia (study group) and 50 normotensive pregnant 

women (control group). 

Inclusion Criteria 

 Normotensive or pre-eclamptic women with live 

singleton pregnancy >20 weeks gestation. 

 Women providing informed written consent. 

 Women not participating in other studies. 

Exclusion Criteria 

 Women in active labor or with ruptured membranes. 

 Women with signs of infection. 

 Women with pre-existing hypertension, 

cardiovascular or renal disease, diabetes mellitus, or 

psychiatric disorders. 

 Women on medications affecting prolactin levels 

(e.g., bromocriptine, neuroleptics). 

 Women with foetal congenital malformations. 
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Sample Size: The sample size was calculated as 30 per 

group based on a previous study reporting a minimal 

detectable difference of 105.3 and standard deviation of 

81.23 for 0.5 alpha error and 80% power. The sample 

size was increased to 50 per group to enhance statistical 

power. 

Methodology 

Participants were recruited after applying inclusion and 

exclusion criteria. A detailed history and physical 

examination, including blood pressure (BP) 

measurement, were performed. BP was measured using 

an appropriate cuff size after a 10-minute rest, with 

diastolic BP recorded at phase V Korotkoff sound. Pre-

eclampsia was diagnosed as systolic BP ≥140 mm Hg 

and/or diastolic BP ≥90 mm Hg with proteinuria ≥1+ on 

dipstick. Pre-eclampsia was classified as mild (systolic 

BP 140–160 mm Hg, diastolic BP 90–110 mm Hg, 

proteinuria 1+ to 2+) or severe (systolic BP ≥160 mm 

Hg, diastolic BP ≥110 mm Hg, proteinuria ≥3+, or 

associated symptoms like cerebral disturbances, 

pulmonary edema, or thrombocytopenia). 

Serum prolactin levels were measured by collecting 5 ml 

of venous blood from the antecubital vein under aseptic 

conditions. Samples were processed using a sandwich 

chemiluminescence immunoassay (MAGLUMI 

analyzer), with results expressed in μIU/ml (conversion 

factor: 1 ng/ml = 21.2 μIU/ml). Routine investigations 

included hemoglobin, urine analysis, liver function tests, 

renal function tests, and viral markers. 

Statistical Analysis  

Data were entered into a Microsoft Excel sheet. 

Continuous variables were presented as mean ± standard 

deviation, and categorical variables as percentages. The 

Chi-square test was used for categorical data, and the 

Pearson correlation coefficient assessed the association 

between prolactin levels and pre-eclampsia severity. A p-

value <0.05 was considered statistically significant. 

Results  

Demographic characteristics of the participants are 

shown in Table 1. Mean age of the women in pre-

eclampsia group (27.98 ± 5.10 years) was significantly 

more than mean age of the women in normotensive group 

(26.06 ± 3.20 years) [p – 0.03]. 56% women in pre-

eclampsia group and 48% women in normotensive group 

were primigravida. There was no statistically significant 

difference in mean gestational age (p – 0.46) and mean 

BMI (p – 0.09) in two groups. 

Table 2 shows clinical parameters of the participants. 

Mean systolic BP in pre-eclampsia group (165.80 ± 

12.12 mm of Hg) was significantly more than mean 

systolic BP in normotensive group (116.48 ± 8.80 mm of 

Hg) [p - <0.0001]. Mean diastolic BP in pre-eclampsia 

group (105.88 ± 9.77 mm of Hg) was significantly more 

than mean diastolic BP in normotensive group (79.76 ± 

6.83 mm of Hg) [p - <0.0001]. Proteinuria was 

significantly present in pre-eclampsia group compared to 

normotensive group (p - <0.0001). 

Table 3 shows serum prolactin levels in pre-eclampsia 

and normotensive women. Mean serum prolactin levels 

in pre-eclampsia group (465.1±103.44) was significantly 

higher than mean prolactin levels in normotensive group 

(185.36±80.34) (p – <0.0001). 

Table 4 shows mean serum prolactin levels with severity 

of preeclampsia. There was significant difference in 

mean S Prolactin levels between normotensive and mild 

preeclampsia (p – 0.0000) as well as between 

normotensive and severe preeclampsia (p – 0.0000). 

There was no significant difference in mean S Prolactin 

levels between mild preeclampsia and severe 

preeclampsia (p – 0.3). 
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Pearson correlation between serum prolactin level and 

systolic and diastolic blood pressure is shown in Table 5. 

Correlation coefficient between SBP and s. prolactin is 

0.779 which shows that Serum Prolactin has a very 

strong positive correlation with systolic blood pressure. 

With increase in systolic blood pressure there is increase 

in serum Prolactin levels and vice versa. The relation 

between systolic BP and S. Prolactin is statistically 

significant (p - 0). (Graph 1) Correlation coefficient 

between DBP and s. prolactin is 0.698 which shows that 

Serum Prolactin has a very strong positive correlation 

with diastolic blood pressure. With increase in diastolic 

blood pressure there is increase in serum Prolactin levels 

and vice versa. The relation between diastolic BP and S. 

Prolactin is statistically significant (p - <0.001). (Graph 

2) 

Discussion 

This study evaluated maternal serum prolactin levels in 

women with pre-eclampsia compared to normotensive 

pregnant women and examined their relationship with 

disease severity. The findings demonstrated significantly 

higher prolactin levels in pre-eclamptic women, a strong 

positive correlation between prolactin and blood 

pressure, and poorer neonatal outcomes in the pre-

eclampsia group. These results contribute to a growing 

body of evidence implicating prolactin in the 

pathophysiology of pre-eclampsia and suggest its 

potential utility as a biomarker of disease presence and 

severity. 

In our study, women with pre-eclampsia were slightly 

older (mean age 27.98 years) than normotensive controls 

(mean age 26.06 years), with a statistically significant 

difference (p = 0.03). Although modest, this age 

difference reflects the established association between 

maternal age and pre-eclampsia risk. Prior studies report 

increased risk at both younger (<25 years) and advanced 

maternal ages (>35 years), forming a U-shaped risk 

curve. Dhar (2021) observed higher pre-eclampsia 

incidence in women aged <26 and >35 years compared to 

26–30 years10. Similarly, Naeem et al. (2024) reported a 

prevalence of 27.5% in women >35 years and 21% in 

women <20 years, with the lowest rates among women 

aged 26–30 years11. In our study, no significant 

differences were observed for gestational age, BMI, or 

primigravida status, indicating comparability between 

groups. 

Pre-eclamptic women exhibited markedly elevated 

systolic and diastolic blood pressures compared to 

normotensive women (165.80 mmHg vs. 116.48 mmHg 

and 105.88 mmHg vs. 79.76 mmHg, respectively; both p 

< 0.0001), and proteinuria was exclusively present in the 

pre-eclampsia group. This clinical profile aligns with 

diagnostic criteria and reflects the central role of 

hypertension and endothelial dysfunction in pre-

eclampsia. Zhu et al. (2021) reported that advanced 

maternal age was associated with impaired cardiac 

diastolic function and hypertension, suggesting a link 

between maternal age, cardiovascular maladaptation, and 

pre-eclampsia risk12. Sun et al. (2023) emphasized the 

combined effect of maternal age and pre-pregnancy BMI 

on hypertension risk in pregnancy13.  

Serum prolactin levels were significantly elevated in the 

pre-eclampsia group (465.10 ± 103.44 μIU/ml) compared 

to normotensive controls (185.36 ± 80.34 μIU/ml) (p < 

0.0001), supporting the hypothesis that prolactin may 

contribute to pre-eclampsia pathophysiology, potentially 

via its anti-angiogenic and vasoconstrictive properties. 

Horrobin (1975) first proposed a role for prolactin in 

elevating arterial pressure14.Nahar et al. (2021) found 

prolactin levels were significantly higher in pre-

eclampsia, with good diagnostic accuracy8. Our study 

shows a trend toward higher prolactin levels in severe 
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pre-eclampsia (476.13 ± 102.98 μIU/ml) versus mild 

cases (433.69 ± 102.13 μIU/ml), though this difference 

was not statistically significant. This pattern is consistent 

with previous reports suggesting a positive association 

between prolactin and disease severity15,16. Thabat J. Al-

Maiahy et al  in their study observed that severity of PE 

was linked with PRL serum levels since 20 patients with 

PE showed mild PE that illustrated relatively lower PRL 

serum levels compared with 11 patients with severe PE 

(P<0.001)17.   A strong positive correlation was observed 

between serum prolactin and both systolic (r = 0.779) and 

diastolic (r = 0.698) blood pressure, suggesting prolactin 

may reflect disease severity. Prior studies support this 

relationship, including experimental evidence of 

prolactin-induced hypertension18, and clinical findings of 

correlations with mean arterial pressure in pre-eclamptic 

women19. 

Conclusion 

In conclusion, this study confirms significantly elevated 

prolactin levels in pre-eclamptic women. A strong 

positive correlation with blood pressure, and a trend 

toward higher levels with disease severity, supporting 

prolactin’s potential role as a biomarker for pre-

eclampsia. Strengths include the prospective design and 

well-matched groups; limitations include a modest 

sample size, single-center setting, and cross-sectional 

design. Future large, multicenter, longitudinal studies are 

needed to confirm prolactin’s predictive value and 

clinical utility in managing pre-eclampsia. 
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Legend Tables and Graphs 

Table 1: Demographic Characteristics of the Participants 

Parameter Pre-eclampsia Group (n = 50) Normotensive Group (n = 50) p-value 

Age (years) 27.98 ± 5.10 26.06 ± 3.20 0.03 

Gestational Age (weeks) 34.22 ± 3.12 34.68 ± 2.87 0.46 

Body Mass Index (kg/m²) 26.45 ± 3.88 25.12 ± 3.45 0.09 

Primigravida (%) 56 48 0.43 

Table 2: Clinical Characteristics of the Participants 

Parameter Pre-eclampsia Group (n = 50) Normotensive Group (n = 50) p-value 

Systolic BP (mm Hg) 165.80 ± 12.12 116.48 ± 8.80 <0.0001 

Diastolic BP (mm Hg) 105.88 ± 9.77 79.76 ± 6.83 <0.0001 

Proteinuria 1+ to 2+ (%) 60 0 <0.0001 

https://www.gynaecologyjournal/
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Proteinuria ≥3+ (%) 40 0 <0.0001 

Table 3: Serum Prolactin Levels in Pre-eclampsia and Normotensive Women 

Parameter  Pre-eclampsia Group(n = 50) Normotensive Group (n = 50) p-value 

Serum Prolactin (µIU/ml) 465.10 ± 103.44 185.36 ± 80.34 <0.0001 

Table 4: Serum Prolactin Levels by Severity of Pre-eclampsia 

Pre-eclampsia Severity Serum Prolactin (µIU/ml) p-value 

Normotensive pregnant women (n=50) 185.36 ± 80.34  

Mild (n=30) 433.69 ± 102.13 0.0000 

Severe (n=20) 476.13 ± 102.98 0.0000 

Table 5: Correlation of Serum Prolactin with Blood Pressure in Pre-eclampsia 

N = 100 Mean± SD R R square P value  

Systolic BP 141.14±26.93 0.7709 0.5944 0 

S. Prolactin 325.23±168.08 

Diastolic BP 92.82±15.58 0.6978 0.4869 <0.001 

S. Prolactin 325.23±168.08 

 

 

Graph 1: Correlation of Serum Prolactin with systolic BP 

 

Graph 2: Correlation of Serum Prolactin with diastolic 

BP 

 


