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 Abstract 

Objective: This study aimed to determine the frequency of hepatorenal syndrome 
among chronic hepatitis C patients admitted to Chandka Medical College, 
Larkana. 
Background: Hepatorenal syndrome (HRS) is a severe and potentially fatal 
complication that occurs in patients with advanced liver disease, including those 
with chronic hepatitis C. It is characterized by progressive renal dysfunction in 
the absence of other identifiable causes of kidney injury. The pathophysiology 
involves complex hemodynamic changes triggered by liver failure, leading to renal 
vasoconstriction and impaired kidney function. Understanding the frequency of 
HRS in chronic hepatitis C patients is essential for timely diagnosis and 
management to improve outcomes. 
Methodology: A cross-sectional study was conducted over six months at the 
Department of Medicine, SMBBMU, Larkana. Eligible patients with chronic 
hepatitis C provided informed consent and underwent clinical evaluation. Blood 
samples were collected to measure serum creatinine levels, and renal ultrasounds 
were performed to assess kidney morphology. Diagnosis of HRS was based on 
elevated creatinine and compatible ultrasound findings. Data were recorded 
electronically for analysis. 
Results: A total of 141 patients were enrolled, with a mean age of 49.5 ± 12.4 
years. Females comprised 75.2% (n=106) and males 24.8% (n=35). 
Hepatorenal syndrome was diagnosed in 39.0% (n=55) of patients, indicating a 
high prevalence in this population. 
Conclusion: Hepatorenal syndrome is a common complication in patients with 
chronic hepatitis C, underscoring the need for vigilant monitoring and early 
intervention. Further research is warranted to explore the underlying mechanisms 
and develop targeted therapies to improve prognosis in this vulnerable group. 
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INTRODUCTION
Liver cirrhosis is the result of persistent and chronic 
hepatocellular injury and can ultimately lead to 
hepatic dysfunction and failure. It is an irreversible 
pathological process featured by fibrosis and nodular 
regeneration. The number of deaths by this lethal 
disease is among the highest worldwide.1-2 In Pakistan, 
the figure of patients with cirrhosis is quite high, and 
unfortunately, more than 65% of the cases are due to 
hepatitis B and C, both of which are preventable by 
standard community health services.3-4 The 
complications of cirrhosis, such as hepatic 
encephalopathy, upper gastrointestinal bleeding, 
HRS, and hepatopulmonary syndrome, cause a high 
mortality rate of the disease. Hepatorenal syndrome 
(HRS) is a complication describing functionally 
deteriorating kidneys in liver failure (either acute or 
chronic).5 

Renal failure is usually irreversible unless liver 
transplantation is being performed. Hepatorenal 
syndrome develops in the final phase of the disease. 
Cirrhosis of the liver refers to a progressive, diffuse, 
fibrosing, nodular condition that disrupts the entire 
normal architecture of the liver.6-7 Cirrhosis and 
chronic liver failure are leading causes of morbidity 
and mortality worldwide. The reduction in renal 
blood flow and glomerular filtration rate (GFR) by 
administration of non-hormonal anti-inflammatory 
drugs to cirrhotic patients with ascites was shown by 
Anand et al.8-9 Further studies in the following two 
decades demonstrated that renal failure occurred 
because of vasoconstriction of the renal circulation 
and intense systemic arteriolar vasodilatation, 
resulting in reduced systemic vascular resistance and 
arterial hypotension.10 

The HRS is a syndrome of functional renal failure due 
to end-stage liver disease. It is caused by impaired renal 
perfusion pressure, stimulation of the renal 
sympathetic nervous system, and production of 
mediators causing mesangial contraction and reduced 
filtration fraction. The hallmark of HRS is renal 
vasoconstriction and splanchnic and systemic 
vasodilatation.11-12 Researchers could refer to the main 
theories explaining the pathophysiological 
background of HRS: “Arteriolar Vasodilatation 
Theory” and “Hepatorenal Reflex Theory”.13-14A study 
done by Mal et al found the prevalence of hepatorenal 
syndrome to be 37.5%.15 Another study reported that 

out of 70 patients with hepatitis C and cirrhosis, renal 
dysfunction was reported in 30 (43%).16 

The study was designed to figure out the frequency of 
HRS among patients with cirrhosis in Pakistan with 
Hepatitis C, which might show some geographical 
differences as the aetiology of liver cirrhosis is 
different in different parts of the world, and the 
disease pattern might vary. As HRS is a diagnosis of 
exclusion; therefore, the study could also reveal other 
causes of renal failure. Preventive measures and 
interventions to save the kidney had also been 
highlighted in the study, which can help in making a 
future strategy for the treatment of HRS.  
 
Material & Methods:  
This cross-sectional study was conducted to determine 
the frequency of hepatorenal syndrome among 
patients with chronic hepatitis C. The research took 
place in the Department of Medicine at SMBBMU, 
Larkana, Karachi, over a six-month period following 
the approval of the study synopsis and continued until 
the target sample size was reached. A total of 141 
patients were enrolled, with the sample size calculated 
using WHO software based on an expected 
hepatorenal syndrome frequency of 37.5%, an 8% 
margin of error, and a 95% confidence interval.15 
Non-probability consecutive sampling was used to 
include all eligible patients who presented during the 
study period. Inclusion criteria comprised patients 
aged 30 to 70 years diagnosed with chronic hepatitis 
C who reported decreased urine output of less than 
400 ml over at least 24 hours, irrespective of gender. 
Patients were excluded if they had a history of thyroid 
disorders (hypothyroidism or hyperthyroidism), pre-
existing kidney disease, long-term use of non-steroidal 
anti-inflammatory drugs (NSAIDs), hepatocellular 
carcinoma, pregnancy, or a history of myocardial 
infarction, chronic obstructive pulmonary disease, or 
asthma. 
 
Data Collection:  
Following approval from the College of Physicians 
and Surgeons Pakistan and the institutional ethical 
review committee, patients meeting the inclusion 
criteria were enrolled from the Department of 
Medicine, Chandka Medical College, Larkana. 
Informed consent was obtained from all participants. 
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Demographic details and baseline clinical history were 
recorded on a predesigned proforma at enrolment. A 
5cc blood sample was collected using aseptic 
technique by a phlebotomist to assess creatinine 
levels. All patients then underwent renal ultrasound, 
performed by a radiologist with over five years of 
experience. The diagnosis of hepatorenal syndrome 
was made based on creatinine and ultrasound 
findings, according to the operational definition. 
Study variables such as age, gender, residential status, 
height, weight, BMI, duration of symptoms, diabetes 
mellitus, hypertension, smoking status, duration of 
hepatitis C, and hepatorenal syndrome status were 
recorded in the attached proforma. 
 
Data Analysis:  
Data analysis was performed using SPSS Version 26.0. 
The normality of continuous data was assessed using 
the Shapiro-Wilk test. Mean ± standard deviation or 
median with interquartile range (IQR) were calculated 
for variables such as age, height, weight, BMI, 
duration of symptoms, and duration of hepatitis. 
Frequencies and percentages were determined for 
categorical variables including gender, residential 
status, type II diabetes mellitus, hypertension, 
smoking status, and presence of hepatorenal 
syndrome. Stratification was done for age, gender, 
residential status, type II diabetes mellitus, 
hypertension, smoking status, and duration of 
chronic hepatitis to evaluate their effects on the 
outcome variable. Post-stratification, the Chi-square 
or Fischer’s exact test (if expected frequency was ≤5) 
was applied at a 5% level of significance. 
 
Results:  
The table No I presents the frequency and percentage 
distribution of key variables among 141 patients. Most 
participants were female (75.2%) and lived in urban 

areas (63.8%). About one-third (34.0%) had type II 
diabetes mellitus, while nearly two-thirds (63.8%) 
were hypertensive. Smoking was reported by 42.6% of 
the patients. Hepatorenal syndrome was present in 
39.0% of the study population. This data highlights 
the demographic and clinical characteristics relevant 
to the patient group studied.  
The table No II shows the average values and standard 
deviations for various continuous variables among the 
study participants (n=141). The mean age was 
49.52±12.41 years, weight averaged 73.35±10.54 kg, 
and height was 168.43±8.47cm. The average body 
mass index (BMI) was 25.87±3.49. Participants had 
symptoms for an average duration of 27.48±14.41 
months and had chronic hepatitis for about 
8.96±4.64 years. None of the variables showed 
statistically significant differences, as indicated by p-
values all above 0.05.  
The table No III shows the relationship between 
various factors and the presence of hepatorenal 
syndrome in 141 patients. Among the age groups, 
22% of patients over 50 had hepatorenal syndrome 
compared to 17% in the 30–50 age group, but this 
difference was not statistically significant (p=0.122). 
Regarding gender, 30.5% of females and 8.5% of 
males had hepatorenal syndrome, with no significant 
difference (p=0.509). Urban residents had a slightly 
higher rate (24.1%) than rural residents (14.9%), but 
this was also not significant (p=0.691). Notably, 
diabetes was significantly associated with hepatorenal 
syndrome: 8.5% of diabetic patients had the 
condition compared to 30.5% of non-diabetics 
(p=0.014). Hypertension, smoking status, and 
duration of chronic hepatitis showed no significant 
association with hepatorenal syndrome. Overall, 
diabetes was the only factor significantly linked to 
hepatorenal syndrome in this group. 
 

 
Table No I Frequency Distribution of Key Variables (n=141) 

Variable Category Frequency (%)  
Gender Male 35, (24.8%) 

Female 106, (75.2%) 
Residential Status Urban 90, (63.8%) 

Rural 51, (36.2%) 
Type II Diabetes Mellitus Diabetic 48, (34.0%) 

Non-Diabetic 93, (66.0%) 
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Hypertension Hypertensive 90, (63.8%) 
 

Non-Hypertensive 51, (36.2%) 
Smoking Status Smoker 60, (42.6%) 

Non-Smoker 81, (57.4%) 
Hepatorenal Syndrome Yes 55, (39.0%) 

No 86, (61.0%) 
 
Table No II: Summary Statistics for Continuous Variables (n=141). 
VARIABLES MEAN±SD P-VALUE 
Age 49.52±12.41 0.089 
Weight 73.35±10.54 0.162 
Height 168.43±8.47 0.346 
Body Mass Index 25.87±3.49 0.235 
Duration Of Symptoms 27.48±14.41 0.060 
Duration Of Chronic Hepatitis 8.96±4.64 0.709 

 
Table No III. Stratification of Demographic and Clinical Factors with Hepatorenal Syndrome (n=141).  

Variable Category Hepatorenal Syndrome Yes N 
(%) 

Hepatorenal Syndrome 
No N (%) 

P-Value 

Age Group (Years) 30 – 50 24 (17.0%) 49 (34.8%) 0.122 
 > 50 31 (22.0%) 37 (26.2%)  
Gender Male 12 (8.5%) 23 (16.3%) 0.509 
 Female 43 (30.5%) 63 (44.7%)  
Residential Status Urban 34 (24.1%) 56 (39.7%) 0.691 
 Rural 21 (14.9%) 30 (21.3%)  
Type II Diabetes 
Mellitus 

Diabetic 12 (8.5%) 36 (25.5%) 0.014* 

 Non-Diabetic 43 (30.5%) 50 (35.5%)  
Hypertension Hypertensive 35 (24.8%) 55 (39.0%) 0.970 
 Non-

Hypertensive 
20 (14.2%) 31 (22.0%)  

Smoking Status Smoker 22 (15.6%) 38 (27.0%) 0.624 
 Non-Smoker 33 (23.4%) 48 (34.0%)  
Duration Of 
Chronic Hepatitis 
(Years) 

4 – 10 43 (30.5%) 70 (49.6%) 0.641 

 >10 12 (8.5%) 16 (11.3%)  
*Significant at p < 0.05 (Chi-square test applied) 
 
Discussion:  
Hepatorenal syndrome (HRS) presents a significant 
clinical challenge in the management of patients with 
chronic hepatitis C, representing a complex interplay 
between liver and kidney dysfunction.17 As a 
potentially life-threatening complication, HRS is 
characterized by progressive renal impairment in the 
context of advanced liver disease, typically cirrhosis, 

and portal hypertension.18 Chronic hepatitis C 
infection, a leading cause of liver cirrhosis worldwide, 
predisposes individuals to the development of HRS, 
further complicating the clinical course and 
prognosis. 
The pathophysiology of HRS involves a multifactorial 
process, including circulatory disturbances, renal 
vasoconstriction, and systemic inflammation, among 
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other mechanisms.19 In chronic hepatitis C patients, 
viral-induced liver damage exacerbates these 
processes, leading to renal dysfunction and, 
ultimately, HRS. Additionally, the presence of 
comorbidities such as ascites, spontaneous bacterial 
peritonitis, and hepatocellular carcinoma further 
contributes to the complexity of HRS management in 
this population.20 

Hepatorenal syndrome (HRS) remains a serious 
complication in chronic hepatitis C patients, with 
high rates of morbidity and mortality despite recent 
therapeutic advances. Effective management requires 
interventions that address both liver and kidney 
dysfunction. Understanding the epidemiology, risk 
factors, and mechanisms of HRS is crucial for 
improving clinical outcomes in this population. 
HRS is a major challenge due to its complex diagnosis 
and management, particularly as liver cirrhosis a 
common consequence of chronic hepatitis C is a key 
predisposing factor for renal dysfunction. This review 
summarizes current knowledge on the clinical 
implications, diagnostic difficulties, and available 
therapies for HRS in chronic hepatitis C patients, 
emphasizing the need for early recognition and 
targeted treatment strategies to enhance patient 
prognosis.21 Diagnosing HRS in chronic hepatitis C 
patients requires a high index of suspicion, as clinical 
manifestations may overlap with other complications 
of liver cirrhosis, such as prerenal azotemia or acute 
kidney injury. Laboratory parameters, including 
serum creatinine levels and urine sodium 
concentrations, along with imaging studies such as 
renal ultrasound, play a crucial role in the diagnostic 
evaluation. 22 However, distinguishing HRS from 
other causes of renal dysfunction remains challenging, 
necessitating a comprehensive assessment of clinical 
and laboratory findings. The management of HRS in 
chronic hepatitis C patients involves addressing both 
liver and kidney dysfunction simultaneously. 
Therapeutic interventions aim to improve renal 
perfusion, enhance cardiac output, and mitigate the 
underlying hemodynamic disturbances. 23 
Pharmacological agents such as vasoconstrictors (e.g., 
terlipressin) and albumin infusion have demonstrated 
efficacy in improving renal function and reducing 
mortality rates in HRS patients. However, treatment 
outcomes may vary depending on the severity of liver 

cirrhosis and the presence of complications such as 
refractory ascites or hepatocellular carcinoma. 
Despite advances in therapeutic strategies, the 
prognosis of HRS in chronic hepatitis C patients 
remains guarded, with high rates of morbidity and 
mortality. 24 The presence of comorbidities and the 
complexity of liver cirrhosis further complicate the 
clinical course, necessitating a multidisciplinary 
approach to patient care. Additionally, the scarcity of 
randomized controlled trials specifically targeting 
HRS in chronic hepatitis C patients underscores the 
need for further research to optimize treatment 
algorithms and improve patient outcomes. In this 
study, the mean age was 49.52±12.41 years. Another 
study recorded a mean age of 51.53±11.01 years.15 
Bhatti HW, et al found the mean age of 55 years.16 
In our study, the gender distribution among the 
participants revealed that 35 individuals, constituting 
24.8% of the sample, were male, while 106 
individuals, making up 75.2% of the sample, were 
female. In the study of Mal P, et al, out of 100 
patients, 56% were male and 44% were female.15 The 
study done by Bhatti HW, et al reported to have 80% 
of male cases and 20% of female cases.16 
In this study, hepatorenal syndrome was found in 55 
(39.0%) patients. Mal P, et al noted the frequency of 
hepatorenal syndrome as 337.5%.15Another study 
reported that out of 70 patients, renal dysfunction was 
reported in 30 (43%). 16 Hepatorenal syndrome 
represents a formidable challenge in the management 
of chronic hepatitis C patients with advanced liver 
disease. A comprehensive understanding of the 
pathophysiology, diagnostic approaches, and 
therapeutic interventions is essential for improving 
clinical outcomes and enhancing the quality of care 
for these vulnerable populations. Further research 
efforts are warranted to elucidate the underlying 
mechanisms of HRS and identify novel therapeutic 
targets to address this critical complication effectively. 
Conclusion: It is to be concluded that hepatorenal 
syndrome was commonly prevalent in chronic 
hepatitis C patients. The high incidence of 
underscores the importance of vigilant monitoring 
and interventions. Further research is needed to 
understand the mechanisms linking chronic hepatitis 
C to hepatorenal syndrome, enabling targeted 
treatments and improving outcomes. 
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