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ABSTRACT:  
Background: Hepatorenal syndrome (HRS) is a serious complication of advanced liver disease, 
characterized by the rapid deterioration of kidney function in the absence of intrinsic renal pathology. This 
study aimed to investigate the prevalence, diagnostic accuracy, and treatment outcomes of HRS in patients 
with chronic liver disease. 
Methods: This prospective cohort study included 150 patients with chronic liver disease assessed for HRS 
at a tertiary care center. Patients were classified into Type 1 or Type 2 HRS based on clinical criteria and 
laboratory findings. Diagnostic accuracy of new biomarkers and treatment responses to vasoconstrictors 
and liver transplantation were evaluated. Exclusion criteria included intrinsic renal pathology, recent renal 
replacement therapy, and significant comorbid conditions. 
Results: Of the 150 patients, 45 were diagnosed with HRS (20 Type 1 and 25 Type 2). The median serum 
creatinine level was 2.8 mg/dL, and the average glomerular filtration rate (GFR) was 24 mL/min/1.73m². 
New biomarkers demonstrated an 85% diagnostic accuracy for HRS. Treatment with vasoconstrictors 
improved renal function in 66% of patients, while 33% benefited from liver transplantation. The overall 
mortality rate among HRS patients was 40%. 
Conclusion: The study highlights the severe impact of HRS on renal function and patient outcomes, with 
Type 1 HRS associated with a poorer prognosis compared to Type 2 HRS. New biomarkers show promise 
for early diagnosis, potentially improving management strategies. Vasoconstrictors are effective for 
managing Type 1 HRS, and liver transplantation remains a critical option for advanced cases. The high 
mortality rate underscores the need for prompt diagnosis and tailored treatment approaches. Further 
research should focus on optimizing diagnostic and therapeutic strategies to enhance patient outcomes in 
HRS. 
Keywords: Hepatorenal syndrome, chronic liver disease, renal impairment, biomarkers, vasoconstrictors, 
liver transplantation 
 
 

INTRODUCTION:  
 

Undoubtedly, acute appendicitis (AA) ranks 
among the most prevalent causes of surgical 
emergencies globally. Appendectomy stands as 
the definitive treatment for AA [1], with successful 
outcomes contingent upon prompt diagnosis and 

appendectomy before the onset of complications 
such as gangrene or perforation. Various scoring 
systems have been utilized worldwide for early 
AA diagnosis, among which the Alvarado scoring 
system proves to be one of the most practical. This 
system relies on patient history, physical 
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examination, and select laboratory investigations, 
Hepatorenal syndrome (HRS) is a severe 
complication of advanced liver disease 
characterized by the rapid deterioration of kidney 
function in the absence of intrinsic renal 
pathology. This condition represents a critical 
challenge in the management of patients with 
chronic liver disease, notably cirrhosis, and has 
profound implications for patient outcomes and 
treatment strategies (1). The pathophysiology of 
HRS is complex, involving interactions between 
liver dysfunction, systemic vasodilation, and renal 
hypoperfusion (2, 3). 
Chronic liver disease, including cirrhosis, is 
associated with various degrees of renal 
impairment, ranging from mild reductions in 
kidney function to more severe manifestations 
such as HRS (4). The diagnosis of HRS relies on 
the exclusion of other causes of renal failure, such 
as prerenal azotemia or acute tubular necrosis (5). 
Accurate identification of HRS is crucial, as it 
significantly impacts prognosis and treatment 
options. Traditional diagnostic criteria for HRS 
include the presence of ascites, elevated serum 
creatinine levels, and the absence of shock or other 
renal conditions (6). 
HRS is categorized into two types: Type 1 and 
Type 2. Type 1 HRS is characterized by a rapid 
decline in renal function, often precipitated by 
infections or other stressors, and is associated with 
a poor prognosis (7). Type 2 HRS, on the other 
hand, is associated with a more gradual decline in 
renal function and is frequently seen in patients 
with less severe liver disease (8). Despite these 
distinctions, both types of HRS require prompt 
diagnosis and intervention to improve patient 
outcomes. 
The renal dysfunction observed in liver disease can 
be attributed to multiple factors, including altered 
renal hemodynamics, systemic inflammation, and 
the effects of portal hypertension (9). Hepatorenal 
syndrome is often accompanied by hyponatremia, 
elevated urine sodium excretion, and reduced 
effective arterial blood volume (10). 
Understanding these mechanisms is critical for 
developing targeted therapies and improving 
patient management. 

Recent advancements in diagnostic techniques and 
therapeutic approaches have enhanced the ability 
to identify and manage HRS. For instance, newer 
biomarkers and imaging modalities are being 
explored to improve the early detection of HRS 
and differentiate it from other forms of renal 
impairment (1, 10). Furthermore, the development 
of novel treatments, such as vasoconstrictors and 
liver transplantation, has shown promise in 
improving outcomes for patients with HRS (3). 
This study aims to investigate renal dysfunction in 
patients with liver disease, with a focus on 
identifying and characterizing cases of hepatorenal 
syndrome. By examining the relationship between 
liver dysfunction and renal impairment, the study 
seeks to contribute to the understanding of HRS 
and refine diagnostic and treatment strategies. 
Aim: 
To investigate hepatorenal syndrome (HRS) in 
patients with chronic liver disease, focusing on 
improving diagnostic accuracy and treatment 
strategies. 

Objectives: 
1. Characterize HRS: Identify and classify HRS 

cases, distinguishing between Type 1 and Type 
2 based on clinical and diagnostic criteria. 

2. Evaluate Diagnostic and Treatment 
Approaches: Assess the effectiveness of 
current and novel diagnostic methods and 
treatment options to enhance patient 
management and outcomes. 

Materials and Methods: 
This study was conducted as a prospective cohort 
study involving patients with chronic liver disease 
assessed for hepatorenal syndrome (HRS) at a 
tertiary care center. We included patients 
diagnosed with chronic liver disease, such as 
cirrhosis, who presented with signs of renal 
impairment. The inclusion criteria were: (1) a 
diagnosis of chronic liver disease, (2) evidence of 
renal dysfunction indicated by elevated serum 
creatinine levels or reduced glomerular filtration 
rate (GFR), and (3) informed consent to participate 
in the study. We excluded patients with intrinsic 
renal pathology, such as acute tubular necrosis or 
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prerenal azotemia, and those with acute kidney 
injury due to non-hepatic causes. Additionally, 
individuals who had recently undergone renal 
replacement therapy or had significant comorbid 
conditions affecting renal function independently 
of liver disease were excluded. Data collection 
involved detailed medical histories, laboratory 
tests including serum creatinine, sodium levels, 
and urine analysis, as well as imaging studies when 
necessary. Diagnostic criteria for HRS were 
applied, including the presence of ascites, elevated 

serum creatinine, and exclusion of other renal 
conditions. The study also evaluated the 
effectiveness of new biomarkers and imaging 
techniques for early detection of HRS and 
reviewed outcomes of current and emerging 
treatment strategies. Statistical analyses were 
performed to determine relationships between 
liver dysfunction and renal impairment and to 
assess the impact of various diagnostic and 
therapeutic approaches on patient outcomes.

 
Table 1: 

Parameter Finding Description 
Number of Patients 150 Total number of patients 

enrolled in the study. 
HRS Cases Identified 45 Number of patients 

diagnosed with hepatorenal 
syndrome. 

Type 1 HRS 20 Number of patients with 
Type 1 HRS, characterized 
by rapid renal decline. 

Type 2 HRS 25 Number of patients with 
Type 2 HRS, characterized 
by gradual renal decline. 

Median Serum Creatinine 
(mg/dL) 

2.8 Average serum creatinine 
level in patients with HRS. 

Average Glomerular 
Filtration Rate (GFR, 
mL/min/1.73m²) 

24 Average GFR in patients 
with HRS. 

Diagnostic Accuracy of 
New Biomarkers 

85% Sensitivity and specificity 
of new biomarkers in 
detecting HRS. 

Effective Treatment 
Options 

30 patients (66%) 
responded to 
vasoconstrictors, 15 
patients (33%) improved 
with liver transplantation 

Proportion of patients who 
showed improvement with 
different treatments. 

Overall Mortality Rate 40% Percentage of patients with 
HRS who did not survive. 

 
This table summarizes key findings from the 
study, including the number of patients, types of 
HRS, serum creatinine levels, GFR, diagnostic 
accuracy of new biomarkers, treatment responses, 
and overall mortality rate. The data highlights the 
prevalence and severity of HRS, the effectiveness 

of diagnostic and therapeutic interventions, and 
their impact on patient outcomes. 

Discussion 
This study investigated the prevalence, diagnosis, 
and management of hepatorenal syndrome (HRS) 
in patients with chronic liver disease, revealing 
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critical insights into its clinical implications and 
treatment outcomes. We identified 45 cases of 
HRS among 150 patients, with 20 cases classified 
as Type 1 HRS and 25 as Type 2 HRS. The 
distinction between Type 1 and Type 2 HRS is 
crucial, as Type 1 HRS, characterized by rapid 
renal deterioration, is associated with a poor 
prognosis and requires urgent intervention, 
consistent with previous findings [1,5]. 
Conversely, Type 2 HRS, marked by a more 
gradual decline, though less acute, still 
necessitates prompt management [6]. 
The median serum creatinine level in our study 
was 2.8 mg/dL, and the average glomerular 
filtration rate (GFR) was 24 mL/min/1.73m², 
indicating severe renal impairment. These results 
are in line with the established diagnostic criteria 
for HRS, emphasizing the severity of renal 
dysfunction in affected individuals [1]. The 
accuracy of new biomarkers in diagnosing HRS 
was 85%, suggesting their potential utility in early 
detection and differentiation from other renal 
conditions, which can improve patient outcomes 
significantly [7]. 
Treatment responses varied, with 66% of patients 
responding to vasoconstrictors and 33% showing 
improvement following liver transplantation. 
Vasoconstrictors are well-documented as effective 
in managing HRS, particularly in Type 1 cases 
where rapid treatment is essential [8]. Liver 
transplantation, though a definitive treatment for 
end-stage liver disease, remains a complex and 
resource-intensive option, highlighting the need 
for ongoing advancements in both therapeutic 
strategies and access to transplantation [9]. 
The overall mortality rate of 40% among HRS 
patients underscores the severity and challenge of 
managing this condition. This high mortality rate 
reinforces the necessity for early diagnosis and 
intervention to improve survival rates [20]. Our 
findings align with literature indicating that early 
and effective treatment is critical to improving 
prognosis [10, 2]. 
In conclusion, this study highlights the importance 
of timely and accurate diagnosis of HRS, the utility 
of new biomarkers in early detection, and the 
varied efficacy of treatment options. Future 

research should focus on refining diagnostic 
criteria, exploring new therapeutic approaches, 
and enhancing liver transplantation access to 
improve outcomes for patients with HRS. 
Conclusion: 
This study underscores the significant challenge of 
managing hepatorenal syndrome (HRS) in patients 
with chronic liver disease, highlighting both the 
complexities of diagnosis and the critical 
importance of timely intervention. The 
identification of 45 HRS cases from a cohort of 
150 patients, including 20 with Type 1 and 25 with 
Type 2 HRS, confirms the severe impact of this 
syndrome on renal function and patient outcomes. 
The median serum creatinine level and average 
glomerular filtration rate observed reflect the 
profound renal impairment associated with HRS, 
consistent with existing diagnostic criteria. 
The study demonstrates that new biomarkers offer 
valuable potential for early detection of HRS, 
achieving an accuracy rate of 85%. This 
improvement in diagnostic capability can facilitate 
earlier intervention, which is crucial given the high 
mortality rate of 40% observed in this cohort. 
Treatment responses varied, with vasoconstrictors 
showing effectiveness in 66% of cases and liver 
transplantation providing benefit to 33% of 
patients. These findings emphasize the need for a 
tailored approach to treatment, integrating both 
pharmacological management and, where feasible, 
transplantation. 
Overall, the results highlight the urgency of 
enhancing diagnostic and therapeutic strategies for 
HRS. Early and accurate diagnosis, alongside 
effective treatment, is essential to improving 
patient outcomes. Future research should focus on 
optimizing treatment protocols, developing novel 
therapies, and expanding access to liver 
transplantation to better address the needs of 
patients with HRS. The study’s findings contribute 
to a deeper understanding of HRS and provide a 
foundation for ongoing efforts to improve clinical 
management of this severe complication of 
chronic liver disease. 
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