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Abstract: 

Introduction: Liver Cirrhosis is one of the reported pathological causes of endocrinological and hormonal 

disturbances like hyperprolactinemia. Elevated prolactin level has been suggested as an alternative marker of 

hepatic encephalopathy and death. The present study aimed to investigate the correlation of serum prolactin 

level with the severity of liver disease and its complications. 

Materials And Methods: Patients aged >18 years, of either gender, diagnosed with liver cirrhosis were 

included in the study. Patients with major systemic diseases were excluded. The sample size was 60. The Child-

Pugh score system was used to categorize the severity of liver cirrhosis. Ascites was diagnosed on the basis of 

clinical examination and ultrasonographic findings. The grading of Hepatic Encephalopathy was based on West 

Haven Criteria. 

Results: The mean age of patients was 45.3years with male: female ratio of 6.5:1. The mean ± SD of serum 

prolactin level and Child-Pugh score were 29.75 ± 22.9 ng/dl and 9.31 ± 2.14, respectively. There was a 

statistically significant correlation between serum prolactin level and Child-Pugh criteria (p=0.00001), the 

severity of ascites (p=0.0013) and grades of Hepatic Encephalopathy (p=0.00001). The cut-off value of serum 

prolactin level for predicting the severity of liver cirrhosis was 24 ng/ml. 

Conclusion: The present study found positive correlation of mean serum prolactin level with Child-Pugh score, 

severity of ascites and grade of hepatic encephalopathy, which was statistically significant. The serum prolactin 

level increased proportionally with increasing severity of liver cirrhosis. The study proposes, serum prolactin 

level as an alternate marker of severity in liver cirrhosis. 

 

Keywords: Ascites, Child-Pugh score, Hepatic encephalopathy, Liver cirrhosis, Serum prolactin. 
 

Introduction: 

Liver cirrhosis is a global health problem linked with 

various complications and high mortality. Cirrhosis is 

a continuous process of destruction, inflammation, 

and regeneration of liver parenchyma, resulting in 

fibrosis and cirrhosis of liver [1]. As per National 

Health Interview Survey, 2018, The United States 

reported approximately 4.5 million individuals aged 

18years and above suffering from chronic liver 

disease. There were 44,358 deaths (13.5 deaths per 

100,000 population) from chronic liver disease and 

cirrhosis [2]. According to the latest data, India 

accounts for 18.3% of cirrhotic deaths globally [3]. 

Cirrhosis of the liver is one of the reported 

pathological causes associated with profound 

endocrinological and hormonal disturbances like 
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hyperprolactinemia (HPL), while mechanisms have 

not been identified yet [4]. The feminization process, 

which occurs in 40-50 percent of male patients with 

liver cirrhosis, is the most apparent hormonal 

abnormality correlated. Gynecomastia, palmar 

erythema, spider nevi, impotence, infertility, and 

altered gonadal function are characteristics of males' 

feminization process [5]. The hypothalamus- 

pituitary-gonadal axis is notably affected in liver 

cirrhosis. HPL and hyper-estrogenemia are associated 

causative factors for the clinical characteristics of 

feminization. Consequently, both can contribute to 

the genesis of hypogonadism [6]. 

Another research has elicited the Association of 

Pathological HPL with severe liver disease, 

especially cirrhosis [7]. In studies conducted by 

McClain et al.[8] and Sharma et al.[9], prolactin 

values of >50 ng/ml were reported with a higher 

mortality risk in liver cirrhosis. Koller et al. elicited 

prolactin concentration as an alternative marker of 

hepatic encephalopathy and death. Prolactin levels 

>11.91 microg/l had 80.8% sensitivity and 87.8% 

negative predictive value to predict death [10]. 

However, some studies donot support the correlation 

of 

HPL with liver cirrhosis [4]. Therefore, the present 

study aimed to investigate the correlation of serum 

prolactin level with the severity of liver disease and 

its complications. 

Materials And Methods: 

The present study was a hospital-based cross-

sectional, observational study conducted in the 

Department of Medicine, Pt. Jawaharlal Nehru 

Memorial Medical College and Hospital, Raipur, 

Chhattisgarh, India between November 2020 and 

October 2021. The calculated sample size was 60. 

Patients aged >18 years, of either gender, diagnosed 

with liver cirrhosis were included in the study. 

Patients with a major systemic disease like endocrinal 

disorders, non- cirrhotic hepatitis C or hepatitis B 

virus infection, Chronic renal failure, recent chest 

trauma or cranial surgery, receiving drugs that can 

influence serum prolactin level (Metoclopramide, 

Domperidone, Opioids, Estrogen, Verapamil, 

Haloperidol, Risperidone), Pregnant/lactating women 

were excluded from the study. The present study was 

approved by the Institutional Ethics Committee, and 

written informed consent was obtained from the 

participants. 

Liver cirrhosis was diagnosed by biochemical 

evidence, clinical diagnosis and Ultrasonography. 

The following laboratory tests were done of patients 

diagnosed with liver cirrhosis Complete Blood Count 

(CBC), Renal function test, Liver function test, 

Serum electrolyte, Prothrombin time, International 

Normalised Ratio, Serum prolactin and viral markers. 

The Child-Pugh score system[11] was used to 

categorize the severity of cirrhotic liver dysfunction. 

The participants were classified into Child Class A 

(Mild liver cirrhosis), Child Class B (Moderate liver 

cirrhosis), Child Class C (Severe liver cirrhosis) 

according to total child-pugh score. The patients were 

also classified based on the severity of ascites and 

hepatic encephalopathy. Ascites was diagnosed on 

the basis of clinical examination and 

ultrasonographic findings. The grading of Hepatic 

Encephalopathy was based on West Haven Criteria 

(Grade 1 to 4) [12]. 

Demographic details were represented using 

descriptive statistics. The categorical variable was 

presented proportionally. Analysis of variance 

(ANOVA) was used to compare all quantitative 

variables according to the severity of liver cirrhosis. 

Pearson's correlation analysis was used to find an 

association between serum prolactin and different 

variables. The student's T-test was used to find 

significance. In multivariate logistics, the ROC curve 

was used to find the cut off value of prolactin for 

severe liver cirrhosis and also for sensitivity and 

specificity. All statistical analysis was done in 

Microsoft Excel and SPSS 22.0. P < 0.05 was 

considered significant. 

Results: 

A total of 60 participants were enrolled in the study 

with a mean age of 45.3years in the range of 24-83 

years. The male: female ratio was 6.5:1 in our region. 

The mean ± SD serum prolactin level and Child-Pugh 

score among all patients were 29.75 ± 22.9 ng/dl and 

9.31 ± 2.14, respectively. 

Based on child-pugh scoring system, the distribution 

of patients in Child A, B and C categories were 10% 

(n=6), 46.67% (n=28) and 43.33% (n=28), 

respectively. Patient's mean serum prolactin levels in 

Child A, B and C categories were 8.36, 19.83 and 
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45.4 ng/ml, respectively. The serum prolactin level 

(ng/ml) was also compared with the severity of 

ascites and grades of Hepatic Encephalopathy. 

Patients with mild, moderate and severe ascites had 

mean serum prolactin levels of 15.26, 27.28, and 

40.38 ng/ml, respectively. Similarly, the mean serum 

prolactin level in Grade 1, 2, 3, and 4 Hepatic 

Encephalopathy patients was 45.4, 42.27, 56.02 and 

68.1 ng/ml, respectively. There was a statistically 

significant correlation between serum prolactin level 

and Child-Pugh criteria (p=0.00001), the severity of 

ascites (p=0.0013) and grades of Hepatic 

Encephalopathy (p=0.00001). The serum prolactin 

level increased proportionally with increasing 

severity of liver cirrhosis with respect to Child-Pugh 

score, ascites and hepatic encephalopathy. Detailed 

findings are illustrated in Table 1. 

The ROC curve for serum prolactin level as a 

predictor for severe/moderate liver cirrhosis found a 

statistically significant (p=0.00001) cut-off value of 

24 ng/ml with sensitivity 92.31%, specificity 78.57%, 

AUC is 0.8764 and 95% CI of 0.778 – 0.975 which is 

with (Table 2, Graph1). 

Discussion: 

Altered prolactin levels in patients with hepatic 

dysfunction have been a topic of debate among 

researchers. Several authors have supported the 

assertion of hyperprolactinemia in chronic liver 

disorders, while few have argued [4,8,9]. Dopamine 

is the main regulatory factor with its inhibiting 

activity on prolactin-release. Prolactin elevation is 

primarily due to a decrease in dopamine levels in the 

tuberoinfundibular tract [13]. Circulating oestrogens 

are elevated in liver cirrhosis due to increased 

peripheral aromatization of testosterone via 

androstenedione and to a lesser extent through a 

decreased elimination by the liver [14]. These 

oestrogens stimulate prolactin release by interfering 

with the dopamine secretion from the hypothalamus 

and directly affecting the anterior pituitary [15]. 

Chronic liver dysfunctions lead to an increase in the 

concentration of defective aromatic amino acids 

entering the brain, thereby causing a rise in 

neurotransmitters like octopamine and phenyl 

ethanolamine. These neurotransmitters inhibit 

dopamine release leading to hyperprolactinemia [16]. 

Although human prolactin release is generally 

associated with a pulsatile pattern, people with 

cirrhosis liver is found to have a consistent 24-hour 

rise [13]. 

The mean age of patients with liver cirrhosis enrolled 

in our study was 45.3years in the range of 24-83 

years and male preponderance (6.5:1) was seen. This 

was supported by the findings of Metwally et al., in 

which maximum cases belonged to the 38-60 years 

age group with male preponderance of 62%[7]. 

Similarly, in another study by Balkrishnan et al., 75% 

of the patients with liver cirrhosis were in the age 

group of 40-50 years [17]. In another study, out of 76 

patients with liver cirrhosis, 60 (78.95%) patients 

were male and 16 (21.05%) patients were female 

[18]. 

In the present study, the distribution of patients in 

Child A, B and C categories were 10% (n=6), 

46.67% (n=28) and 43.33% (n=28), respectively. 

These findings were comparable with the 

results of Kumar et al. having 19.74% (n=15) patients 

in Child-Pugh Scoring Class A, 30.26% (n=23) in 

Class B and 50%(n=38) in Class C [18]. 

In this study, mean serum prolactin levels in child A, 

B, and C were 8.36 ± 4.42, 19.83 ± 10.27, 

45.4 ± 24.84, respectively. This was supported in the 

studies study by Arafa M et al.[6], Velissaris et 

al.[13], who found that prolactin levels increased as 

the CHILD PUGH class increased from A to C. 

Sakhnani et al. found serum prolactin was 

significantly highest among patients with severe liver 

disease (CHILD PUGH CLASS -C) (52%). A 

significant positive correlation between CHILD 

PUGH SCORE and Prolactin level was also found (r 

+ 0.962, p- value < 0.0001) [19]. Hence, Serum 

prolactin levels were comparable with child Pugh 

score in predicting severity and complications of 

cirrhosis. 

In the present study, the mean prolactin level 

increased with the severity of ascites. The mean 

serum prolactin level was 40.38 ± 21.1 ng/ml in cases 

with severe ascites, 27.28± 26.17 ng/ml in moderate, 

and 15.26± 10.88 ng/ml in mild cases. In a similar 

study by Khalil et al.[7] the mean prolactin levels 

were 13.67, 20.05, and 21.6 ng/ml in patients with 

first, second, and third degree of ascites, respectively. 

The study also demonstrated serum prolactin level as 

a biological marker of severity in liver cirrhosis. 
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The mean serum prolactin level in Grade 1, 2, 3, and 

4 Hepatic Encephalopathy patients was 45.4 ± 17.17, 

42.27± 20.17, 56.02 ± 42.6 and 68.1 ± 21.36 ng/ml, 

respectively. Prolactin level was found highly 

significant in grade level of hepatic encephalopathy. 

(p-value= 0.000001). These findings were also in 

concordance with other studies in which increased 

prolactin levels were found in patients with hepatic 

encephalopathy [7,19,20]. 

The present study found a cut-off level of 50 ng/ml of 

prolactin to predict mortality in patients with liver 

cirrhosis. A similar correlation of mortality to serum 

prolactin levels was observed 

 by McClain et al.[8] and Sharma et al.[9] with a 

higher risk of mortality was associated with values 

>50 ng/ml in ascites and hepatic encephalopathy. 

The results of this study must be viewed in light of 

the study's limited sample size. Future research 

should focus on a larger population and different 

regions of the country, revealing the hidden entities 

of chronic liver disorders. 

Conclusion: 

The present study found a positive correlation of 

mean serum prolactin level with Child-Pugh score, 

severity of ascites and grade of hepatic 

encephalopathy, which was statistically significant. 

The cut-off value of serum prolactin level for 

predicting the severity of liver cirrhosis was 24ng/ml. 

Thus, the study concludes serum prolactin level can 

be used as a surrogate marker of severity in liver 

cirrhosis. 
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Tables And Graph: 
Table 1: Correlation of serum prolactin level with Child–Pugh scoring system, the severity of ascites 

and grading of Hepatic Encephalopathy 

 

 
S.No 

 
Parameters 

 
Sub-category Mean Prolactin 

level (ng/ml) 

 
P value 

 
1 

 
Child-Pugh scoring system 

Class A 8.36 ± 4.42  
0.00001 

Class B 19.83 ± 10.27 

Class C 45.4 ± 24.84 

 
2 

 
Ascites 

Mild 15.26± 10.88  
0.00134 

Moderate 27.28± 26.17 

Severe 40.38± 21.1 

 
 

3 

 
 

Hepatic Encephalopathy 

Absent 17.54± 8.84  
 

0.000001 
Grade 1 45.4± 17.17 

Grade 2 42.27± 20.17 

Grade 3 56.02± 42.6 

Grade 4 68.1± 21.36 

 

Table 2: Diagnostic accuracy of serum prolactin level in predicting severe / moderate liver cirrhosis 

 

Cutoff Value 
 

(Serum Prolactin) 

 
AUC 

 
95% C I 

 
Sensitivity 

 
Specificity 

 
P value 

24 ng/ml 0.8764 0.778 – 0.975 92.31% 78.57% 0.000001 
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Graph 1: ROC curve for serum prolactin level as a predictor for severe/moderate liver cirrhosis 

 


