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ABSTRACT

Background

Liver cirrhosis is a major cause of global morbidity and mortality, accounting for
approximately 4% of deaths worldwide, with a significant burden in India. The Child-Pugh
scoring system is widely used to assess disease severity and predict mortality in cirrhosis.
However, additional biomarkers may enhance prognostic accuracy. Serum prolactin levels are
known to be elevated in cirrhosis due to altered hypothalamic-pituitary regulation and impaired
hepatic metabolism. This study evaluates the correlation between serum prolactin levels and
Child-Pugh score and its potential role as a prognostic marker.

Methods

This cross-sectional study was carried out at Belgaum Institute of Medical Sciences, Belgavi,
from January 2023 to December 2023. There were seventy-two patients with a liver cirrhosis
diagnosis. Serum prolactin measurement, ultrasound of the abdomen, biochemical
investigations (including liver function tests, renal function tests, and coagulation profile), and
clinical evaluation were all carried out. Using Child-Pugh score, patients were categorised.
SPSS version 20.0 was used for the statistical analysis, and a significance level of p < 0.05 was
applied.

Results

The mean age of participants was 52.95 + 12.91 years; 86.1% were male. The mean serum
prolactin level was 38.65 = 30.05 ng/ml. Prolactin levels showed significant correlation with
severity of ascites (p=0.027) and grades of hepatic encephalopathy (p=0.001). Although
prolactin levels increased progressively from Child-Pugh Class A to C, the association was not
statistically significant when analyzed across all three classes (p=0.733). However, when
grouped as Class C versus Class A & B, serum prolactin showed significant association
(p=0.003). The diagnostic accuracy was 65.28%, with a specificity of 85.71%.

Conclusion

Serum prolactin levels correlate with the severity of cirrhosis and its complications, particularly
ascites and hepatic encephalopathy. It may serve as an adjunct prognostic biomarker in
assessing disease severity in cirrhosis.
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INTRODUCTION

Cirrhosis of the liver is a chronic condition characterized by irreversible scarring and
permanent damage to hepatic tissue, where normal liver parenchyma is replaced by fibrous
tissue, leading to progressive impairment of liver function. Liver diseases account for
approximately 4% of global deaths, with nearly two million deaths annually. In India, liver
diseases contribute significantly to mortality, accounting for nearly one-fifth of global liver-
related deaths. 2]

The anterior pituitary gland is the primary secretor of prolactin, a polypeptide hormone
with 199 amino acids that is essential for homeostasis, breast development, and lactation.
Under normal physiological conditions, prolactin secretion follows a circadian rhythm with
nocturnal elevation. However, in patients with liver cirrhosis, this rhythm is disrupted, resulting
in persistently elevated serum prolactin levels. Hyperprolactinemia in cirrhosis has been
attributed to multiple mechanisms, including increased estrogen levels secondary to impaired
hepatic metabolism and the production of pseudo-neurotransmitters such as octopamine and
phenylethanolamine. These factors reduce dopamine-mediated inhibition of prolactin
secretion, leading to sustained elevation.

The Child-Pugh scoring system is a widely accepted clinical tool for assessing the
severity and prognosis of liver cirrhosis. In order to classify patients into Classes A, B, and C-
which correspond to increasing disease severity and mortality risk-it takes into account blood
bilirubin, albumin, prothrombin time, ascites, and hepatic encephalopathy.!

With the rising incidence of cirrhosis, particularly in Asian countries, there is a need to
identify additional biomarkers that can enhance prognostic accuracy beyond conventional
scoring systems. Serum prolactin, due to its pathophysiological association with hepatic
dysfunction, may serve as a potential adjunct marker in assessing disease severity and
predicting complications in patients with cirrhosis of the liver.

AIMS AND OBJECTIVES

The study aims to assess the usefulness of serum prolactin as a substitute prognostic marker
and connect its levels with the Child-Pugh score system in patients with liver cirrhosis. The
objectives include assessing serum prolactin levels in patients with cirrhosis, comparing
prolactin levels across different Child-Pugh classes, analysing the possible function of serum
prolactin in forecasting the severity and prognosis of disease, and establishing the correlation
between serum prolactin and the severity of liver disease and its consequences, including
ascites and hepatic encephalopathy.

MATERIALS AND METHODS

Study Design

Patients with liver cirrhosis who were admitted to Belgaum Institute of Medical Sciences,
Belgavi, participated in this hospital-based cross-sectional study. The study was carried out
over a period of one year, from 1st January 2023 to 31st December 2023. All eligible patients
admitted during this period were evaluated to assess serum prolactin levels and correlate them
with the Child-Pugh scoring system for determining the severity of liver disease.

EISSN 1303-5150 www.neuroquantology.com

&

190


http://www.neuroquantology.com/

Neuroquantology | Feb 2026 | Volume 24 | Issue 2 | Page 189-196| Doi: 10.48047/1nq.2026.24.2.26023
Dr Karan B. Patel, Correlation of Serum Prolactin Level with Child-Pugh Scoring System in Patients with Cirrhosis of Liver in a Tertiary
Care Hospital — A Cross-Sectional Study

Original Research Article

Inclusion and Exclusion Criteria

All patients diagnosed with cirrhosis of the liver who provided informed consent were included
in the study. Patients were excluded if they had a history of chest wall trauma, cranial surgery
or irradiation, pituitary or hypothalamic disease, chronic renal failure, herpes zoster, seizure
disorder or were receiving medications known to alter serum prolactin levels.

Sample Size Calculation

Sarin et al.'s work on "Liver cirrhosis™ was published in the World Gastroenterology
Organization: Global Guardian of Digestive Health. According to postmortem studies, the
frequency of cirrhosis in the general population varies between 4.5% and 9.5% worldwide,
according to Serving the World.

So, considering an incidence rate of 4.5% (prevalence of cirrhosis) and population size
of 20000 (equal to the general population), we used the following incidence formula for
calculating the sample size.

The sample size n and margin of error E are given by: x = Z(c/100)2r(100-r)
n =N x/((N-1) E2 + X)
E = Sqrt [(N - n) x/n(N-1)]

Where Z(c/100) is the critical value for the confidence level ¢ (Z=1.96), N is the
population size (N=20,000), and r is the fraction of responses that you are interested in
(r=4.5%).

By entering the aforementioned values into the calculation above, 66 patients with liver
cirrhosis were included in the sample, with a 95% confidence interval and an 80% study power.
We plan to include 72 patients with liver cirrhosis in our trial, assuming a 10% attrition rate.

Data Collection Procedure

All eligible patients were enrolled in the trial following the acquisition of signed informed
consent. Relevant demographic and clinical details were recorded using a predesigned and
structured proforma. Each patient underwent a comprehensive clinical evaluation followed by
necessary laboratory investigations, including CBC (Complete Blood Count), LFT (Liver
Function Tests), RFT (Renal Function Tests ), serum electrolytes, APTT (Activated Partial
Thromboplastin Time), PT-INR (Prothrombin Time with INR), and serum prolactin
estimation. Ultrasonography of the abdomen was also performed to assess liver morphology
and associated complications. Based on clinical and laboratory parameters, patients were
classified according to the Child-Pugh scoring system. Serum prolactin levels were then
correlated with the Child-Pugh score to evaluate their association with the severity of liver
disease.

Statistical Analysis

The collected data were initially recorded in a customized proforma designed specifically for
the study and subsequently entered into Microsoft Excel for data organization and preliminary
processing. Statistical analysis was performed using IBM SPSS software version 20.0.
Descriptive statistics were used to summarize the data and were presented as frequencies,
percentages, means, and standard deviations where appropriate. Proportional comparisons
between two groups were analyzed using the Z-test for two sample proportions. The Pearson
chi-square test was used to evaluate the relationship between categorical and non-parametric
variables. The One-Way Analysis of Variance (ANOVA) test was used to compare means
across more than two groups. P-values below 0.05 were regarded as statistically significant.
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RESULTS

Variable Frequency Percentage
30-45 21 29.2%
Age Group (in years) 46-60 33 45.8%
>60 18 25%
Gender Male 62 86.1%
Female 10 13.9%

Table 1. Demographic Characteristics of Study Participants (n=72)

Table 1 shows the demographic profile of the study population. The majority of
participants belonged to the 46-60 years age group (45.8%). Most participants were male
(86.1%), indicating male predominance in cirrhosis cases.

Variable Frequency Percentage
Alcohol Dependence (Yes) 42 58.3%
Alcohol Dependence (No) 30 41.7%
Mean Age + SD 52.95+12.91
Age Range 30-80 years

Table 2: Clinical Profile of Study Participants

Table 2 illustrates the clinical profile. Alcohol dependence was present in 58.3% of
patients, suggesting alcohol as a major contributing factor.

Severity Frequency Percentage
Mild 20 27.8%
Moderate 26 36.1%
Severe 20 27.8%
None 6 8.3%
Table 3: Severity of Ascites

Table 3 shows that moderate ascites was most common (36.1%), while only 8.3% had

no ascites.

Grade Frequency Percentage

Grade 1 13 18.1%

Grade 2 16 22.2%

Grade 3 7 9.7%

Grade 4 1 1.4%
None 35 48.6%

Table 4: Grades of Hepatic Encephalopathy

Table 4 illustrates hepatic encephalopathy grading. Nearly half (48.6%) had no
encephalopathy, while Grade 2 was most common among affected patients.

Parameter Value

N 72
Mean + SD 38.65 + 30.05 ng/ml
Minimum 5.41
Maximum 148
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\ Table 5: Serum Prolactin Levels \

Table 5 presents serum prolactin distribution. The mean prolactin level was elevated
(38.65 ng/ml), with wide variability.

Prolactin vs. Ascites
Ascites Median (IQR) Prolactin p-value
Mild 27.1 (14.91)
Moderate 32.07 (35)
Severe 31 (41.04)
None 11.2 (5.32) 0.027
Prolactin vs. Hepatic Encephalopathy
HE Grade Median (IQR) Prolactin p-value
Grade 1 29 (9.57)
Grade 2 42.5 (44.96)
Grade 3 66.7 (7.91)
Grade 4 28 (0)
None 21 (18.03) 0.001
Table 6: Serum Prolactin vs. Ascites & Hepatic Encephalopathy

Table 6 demonstrates a statistically significant correlation between serum prolactin and
both ascites (p=0.027) and hepatic encephalopathy (p=0.001), indicating rising prolactin levels
with increasing severity.

Three-Class Comparison
Child-Pugh Class Median (IQR) Prolactin p-value
Class A (n=5) 12 (11.93, 15.72)
Class B (n=30) 28.6 (17, 32.6)
Class C (n=37) 35 (24, 64) 0.733
ClassCvs.Class A& B
Prolactin Level Class C Class A&B p-value
>39.5 17 (45.9%) 5 (14.3%)
<39.5 20 (54.1%) 30 (85.7%) 0.003
Diagnostic Accuracy
Parameter Value
Sensitivity 45.95%
Specificity 85.71%
PPV 77.27%
NPV 60%
Accuracy 65.28%
AUC 0.658
Table 7: Serum Prolactin and Child-Pugh Classification

Table 7 shows that although prolactin levels increased progressively from Class A to
C, the three-class comparison was not statistically significant (p=0.733). However, when
grouped into severe (Class C) versus mild/moderate (Class A&B), the association became
statistically significant (p=0.003). Serum prolactin demonstrated good specificity (85.71%) in
predicting severe disease.
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DISCUSSION

Cirrhosis of the liver is associated with multiple endocrine disturbances, including
hyperprolactinemia. Several mechanisms have been proposed to explain elevated prolactin
levels in cirrhosis. One important mechanism involves dysfunction of the HPG (Hypothalamo—
Pituitary—Gonadal) axis. Dopamine, which normally inhibits prolactin secretion, is reduced in
cirrhosis, leading to increased prolactin levels.[57] In the central nervous system, elevated
amounts of aromatic amino acids aid in the production of artificial neurotransmitters such as
octopamine and phenylethanolamine, which further reduce dopamine function and raise
prolactin secretion.[®!

In addition, impaired hepatic metabolism results in elevated circulating estrogen levels
due to increased peripheral aromatization and decreased hepatic clearance. By interfering with
hypothalamic dopamine control and directly affecting the anterior pituitary, oestrogen
promotes the secretion of prolactin.[¥! Furthermore, unlike the normal pulsatile secretion of
prolactin, patients with cirrhosis exhibit sustained 24-hour elevation of prolactin levels.
Hyperprolactinemia in cirrhosis has also been associated with hypogonadism.[%1

The participants in this study were mostly male (86.1%), with an average age of 52.95
+12.91 years. These findings are comparable with studies by Payer J et al., Jha S et al.,[*? and
Animesh D et al.,[*® which also reported similar age distribution and male predominance.

The mean serum prolactin level in our study was 38.65 + 30.05 ng/ml. Comparable
findings were reported by Animesh D et al.,!*¥ while variations in absolute values were noted
in studies by Payer J et al.,['* and Jha S et al.,[*? likely due to differences in study population
and methodology.

Serum prolactin levels and hepatic encephalopathy grades were shown to be statistically
significantly correlated (p=0.001). Similar findings were reported by Mukherjee et al.,[*5 Payer
J et al., and Jha S et al.,*? demonstrating higher prolactin levels in patients with
encephalopathy.

Serum prolactin also showed significant association with severity of ascites (p=0.027),
coPSG]istent with findings by Payer J et al.,**l Balakrishnan CH et al.,®! and Vemanamanda et
al.lt

Although serum prolactin levels increased progressively from Child-Pugh Class A to
C, the three-class comparison was not statistically significant (p=0.733). However, when
grouped as severe (Class C) versus mild/moderate (Class A & B), a significant association was
observed (p=0.003). Similar significant correlations between serum prolactin and Child-Pugh
scc[)rg were reported by Payer J et al.,[* Ress C et al.,[*”l Animesh D et al.,*3l and Rao BMA et
al.lt

The diagnostic performance in our study showed moderate sensitivity (45.95%) but
high specificity (85.71%), suggesting that elevated prolactin levels are more useful in
identifying severe disease rather than screening.

All things considered, the results lend credence to the idea that serum prolactin could
be used as an additional prognostic indicator to gauge the severity and complications of liver
cirrhosis.

LIMITATIONS

It is important to take into account the limitations of this study when evaluating the findings.
Because of the limited sample size, the results’ statistical power and generalisability may be
constrained. The representativeness of the study population may be impacted by selection bias
introduced by the use of a convenient sampling technique. Furthermore, the cross-sectional
study design limits the capacity to evaluate long-term results or establish causal linkages. A
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more extensive, prospective, multi-center investigation with follow-up would yield stronger
proof and enable the results to be extrapolated to a larger population.

CONCLUSION

The degree of liver illness is significantly positively correlated with serum prolactin. It is also
positively associated with the severity of cirrhosis-related complications, particularly ascites
and hepatic encephalopathy. Therefore, serum prolactin may serve as a useful adjunct or
alternative prognostic marker in assessing disease severity and in predicting the likelihood and
progression of complications in patients with cirrhosis of the liver.
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