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ABSTRACT

	Background: Ursodeoxycholic acid (UDCA), a hydrophilic bile acid, has established therapeutic benefits in several liver disorders. It is the first-line treatment for primary biliary cholangitis (PBC), where it improves liver enzyme levels, slows disease progression, and enhances survival. It is also useful in cholesterol gallstone dissolution and has demonstrated benefits in MAFLD by improving hepatic steatosis and normalizing liver enzymes
Objective: The present study gathers expert opinion on the use of ursodeoxycholic acid (UDCA) in the management of liver disorders in Indian settings.
Methodology: The cross-sectional study used a 22-item, multiple-response questionnaire to capture expert insights on diagnosis, clinical spectrum, therapeutic indications, dosing preferences, and experiences with UDCA. The study included specialists experienced in managing liver diseases in routine Indian settings. Data were analysed using descriptive statistics.
Results: The study comprised 519 clinicians, with approximately 53% identifying metabolically-dysfunction-associated fatty liver disease (MAFLD) as the most common liver condition. According to 79% of participants, the advantages of UDCA in managing liver diseases include inhibition of bile acid synthesis, reduction of cholesterol absorption in the intestines, protection of cholangiocytes from the toxic effects of bile acids, and stimulation of hepatocellular regeneration. As reported by 77% of clinicians, the preferred UDCA dose for patients with MAFLD was 300 mg twice daily. UDCA is considered a preferred treatment by 70% of experts for conditions such as hepatic encephalopathy, primary biliary cholangitis (PBC), hepatocellular carcinoma, alcoholic liver disease, MAFLD, and NASH. About 46% of respondents found UDCA very effective in treating primary cirrhosis. Most clinicians (81.7%) indicated that UDCA therapy improves liver enzyme levels, slows disease progression, and enhances liver histology in patients with chronic cholestatic liver disease, particularly PBC.
Conclusion: The study demonstrates that Indian clinicians widely recognize UDCA as a preferred therapy for diverse liver disorders, especially MAFLD and chronic cholestatic conditions such as PBC. UDCA 300 mg twice daily is the preferred regimen, with strong consensus on its efficacy in improving liver enzymes, slowing disease progression, and enhancing liver histology in clinical practice.
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1. INTRODUCTION

[bookmark: _Int_FclwdS6y]Liver diseases represent a major global public health challenge, with an increasing burden observed due to metabolic dysfunction–associated fatty liver disease (MAFLD), alcohol-related liver disease, and viral hepatitis.1 Globally, liver disease accounts for nearly 2 million deaths annually, often progressing to cirrhosis, hepatocellular carcinoma, and cholestatic disorders, thereby contributing substantially to morbidity and mortality. Cirrhosis ranks as the 11th leading cause of death worldwide, while liver cancer ranks 16th; together, they are responsible for 3.5% of all global deaths.2 More than 400 million individuals are chronically infected with the hepatitis B virus (HBV) and over 170 million with the hepatitis C virus (HCV).3 In recent decades, non-alcoholic fatty liver disease (NAFLD) has emerged as the most frequent cause of chronic liver disease worldwide, with prevalence estimates rising from 25.3% during 1990–2006 to nearly 38% in 2016–2019.4,5

According to the latest WHO data (2017), liver disease accounts for nearly 3% of total deaths in India, contributing to one-fifth of all cirrhosis-related mortality worldwide.6 The pooled prevalence of NAFLD in India has been reported as 38.6% among adults and 35.4% among children, with no significant sex differences. The prevalence in both rural and urban Indian populations exceeds the global average, underscoring the urgent need for effective and widely applicable management strategies.7

Ursodeoxycholic acid (UDCA), a hydrophilic bile acid, has established therapeutic benefits in several liver disorders. It is the first-line treatment for primary biliary cholangitis (PBC), where it improves liver enzyme levels, slows disease progression, and enhances survival. It is also useful in cholesterol gallstone dissolution and has demonstrated benefits in MAFLD by improving hepatic steatosis and normalizing liver enzymes. Its role has further been explored in non-alcoholic steatohepatitis (NASH) and paediatric cholestatic disorders.8

The mechanism of action of UDCA is multifaceted. It stimulates bile secretion, improves bile flow, and replaces toxic hydrophobic bile acids, thereby reducing cholestasis and hepatocellular injury. At the cellular level, UDCA protects cholangiocytes from bile salt–induced damage, stabilizes mitochondrial membranes, and prevents hepatocyte apoptosis. In addition, it exerts immunomodulatory and anti-inflammatory effects, reducing cytokine-mediated injury and fibrosis progression. UDCA also enhances hepatocellular regeneration and downregulates bile acid synthesis through feedback inhibition, further reducing hepatotoxic stress.9

Despite its long-standing use, variability persists in clinical practice regarding its optimal dosing, treatment duration, and broader applicability across liver diseases. This survey aims to gather clinicians’ perspectives on the use of UDCA in managing liver diseases in Indian settings.

2. materialS and methods 

We carried out a cross-sectional study among clinicians actively engaged in liver disorders management across India from June 2024 to December 2024. 
A convenient sampling technique was used, and an invitation was sent to leading clinicians in managing liver disorders in the month of March 2024 for participation in this Indian survey. About 519 clinicians from major cities of all Indian states, representing the geographical distribution, shared their willingness to participate and provide necessary data. The questionnaire booklet titled SOUL (Expert Perspective Study on UDCA in Liver Disorders) was sent to clinicians who were interested in participating in this study. The study questionnaire consisted of 22 items addressing diagnosis, clinical spectrum, therapeutic indications, dosing preferences, and expert experiences with UDCA in liver disorders. Reliability, as determined by a split-half test (coefficient alpha), was adequate but should be improved in future versions of the questionnaire. A study of criterion validity was undertaken to test the questionnaire and to develop methods of testing the validity of measures of Physicians' Perspectives. However, the extraneous variables in this include the clinician's experience, usage of the newer drugs, etc. The two criteria used were the doctors' perspectives from the clinical practice and the assessment of an external assessor and statistician. Clinicians had the option to skip any questions they preferred not to answer. They were instructed to complete the questionnaire independently, without consulting their colleagues. 
Statistical analysis  
The data were analysed using descriptive statistics. Categorical variables were expressed as percentages to illustrate their distribution, with frequencies and corresponding percentages used to represent each variable. Graphs were generated in Microsoft Excel (version 16.0.18025.20030) to visualize the distribution of categorical variables.

3. results

The study included 519 clinicians, of whom approximately 53% considered MAFLD the most common liver disease in routine practice, while 41% reported alcoholic liver disease as the most prevalent (Table 1). According to 56% of respondents, an average of 6 to 10 cases of MAFLD are diagnosed monthly. About 61% of respondents indicated that the 31–45 years age group is most affected by MAFLD. Half of the participants (50.48%) reported that MAFLD occurs equally in both urban and rural populations.
Table 1: Distribution of responses to the most common liver disease in routine practice
	Liver diseases
	Response rate (n = 519)

	Alcoholic liver disease
	40.46%

	MAFLD
	53.37%

	Hepatitis B
	3.85%

	Hepatitis C
	2.31%



Almost half (49.52%) of the clinicians opined that a sedentary lifestyle is a major contributor to liver diseases in the Indian population, while 38% stated that excessive alcohol consumption is the major contributor to liver disease. According to 53% of the clinicians, about 6 to 10 cases of cholelithiasis are diagnosed per month. As indicated by 46% of the participants, acute liver failure is most commonly caused by alcohol abuse. Around 72% opined that the risk of developing liver cirrhosis is significantly associated with obesity, diabetes, hepatitis B and C coinfection, and genetically inherited conditions. According to 70% of the participants, the prevalence of hepatocellular carcinoma has increased in India due to a rise in viral hepatitis infections, increased alcohol consumption, and the high prevalence of NAFLD and NASH (non-alcoholic steatohepatitis).
Nearly 51% of clinicians reported a rising trend in NAFLD among children, and 41% stated that it may regress with appropriate management of the underlying cause. According to 79% of participants, the benefits of UDCA in managing liver diseases include inhibition of bile acid synthesis, reduction of cholesterol absorption in the intestines, protection of cholangiocytes from the toxic effects of bile acids, and stimulation of hepatocellular regeneration (Table 2). Around 77% of clinicians preferred 300 mg twice daily (BID) as the UDCA dose for patients with MAFLD (Table 3).
	[bookmark: _Hlk207023131]Advantages 
	Response rate (n = 519)

	Inhibition of bile acid synthesis
	4.82%

	Reduction of cholesterol absorption in the intestines
	8.86%

	Protection of cholangiocytes against the toxic effects of bile acids
	3.28%

	Stimulation of hepatocellular regeneration 
	2.89%

	All of the above
	79%

	Not attempted
	1.16%


Table 2: Distribution of responses on the advantages of UDCA in the management of liver diseases

Table 3: Distribution of responses on the preferred dose of UDCA in MAFLD patients
	Dose of UDCA
	Response rate (n = 519)

	UDCA 300 mg BID
	77.07%

	UDCA 300 mg TID
	21.77%

	Not attempted
	1.16%



According to 70% of the experts, UDCA is considered one of the preferred treatments for conditions such as hepatic encephalopathy, PBC, hepatocellular carcinoma, alcoholic liver disease, MAFLD, and NASH (Fig. 1). About 46% of the participants reported that UDCA is very effective in treating primary cirrhosis (Fig. 2). Approximately 66% opined that, in pediatric liver disease management, UDCA is commonly used for the treatment of biliary atresia, acute liver disease, and neonatal hepatitis. Most respondents (81.7%) indicated that UDCA therapy improves liver enzyme levels, slows disease progression, and enhances liver histology in patients with chronic cholestatic liver disease, particularly PBC (Fig. 3).
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Fig. 1: Distribution of responses regarding conditions in which UDCA is considered a preferred treatment
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Fig. 2: Distribution of responses on the effectiveness of UDCA in primary biliary cirrhosis

Fig. 3: Distribution of responses on the clinician perspectives on the benefits of UDCA therapy in chronic cholestatic liver diseases
A significant proportion (92.29%) of clinicians preferred UDCA as the treatment of choice for gallstone management. According to 58% of experts, the average duration of UDCA therapy in patients with gallbladder stones is 12 to 24 weeks. More than half (62.24%) of the participants reported diagnosing 3 to 5 cases of NASH per month on average. About 54% of respondents stated that UDCA is prescribed to 11–25% of patients with NASH. Around 52% identified good tolerability as the key advantage of UDCA in the management of hepatobiliary disorders.
4. discussion
The study highlights the growing burden of MAFLD in routine clinical practice, particularly among younger adults, with sedentary lifestyle and alcohol consumption perceived as major contributors. Rising trends of pediatric NAFLD and the increasing prevalence of hepatocellular carcinoma linked to obesity, diabetes, viral hepatitis, and alcohol use underscore the shifting epidemiology of liver diseases in India. These findings align with a meta-analysis indicating that approximately one-third of adults and children in India have NAFLD, with pediatric prevalence around 35.4%, rising to over 60% among obese children.7 Similarly, a cross-sectional study from India by Prabhakar et al. reported a higher prevalence of MAFLD (56.4%) in the general population, with a threefold increased occurrence of advanced liver fibrosis in the MAFLD group.10
The survey highlighted the key advantages of UDCA in the management of liver diseases, such as inhibition of bile acid synthesis, reduction of cholesterol absorption in the intestines, protection of cholangiocytes against the toxic effects of bile acids, and stimulation of hepatocellular regeneration. Supporting these observations, Sauter et al. reported that long-term UDCA therapy enhances bile acid synthesis, thereby contributing to improved bile flow and detoxification.11 Similarly, Achufusi et al. demonstrated that UDCA decreases intestinal cholesterol absorption, lowers biliary cholesterol saturation, and protects hepatocytes and cholangiocytes from bile-acid–induced injury by shifting the bile acid pool toward hydrophilicity and reducing cytotoxic hydrophobic bile acids.8  Patel et al. also reported that UCDA was beneficial in patients diagnosed with NAFLD as it significantly reduced aspartate transaminase (AST), alanine aminotransferase (ALT), and gamma-glutamyl transferase (GGT) levels.12  Furthermore, a prospective, randomized, double-blind trial by Aloun et al. showed that UDCA significantly improved liver function markers (ALT, AST, ALP, GGT, bilirubin) and International Normalized Ratio (INR) in the early postoperative period, suggesting its role in enhancing liver regeneration and recovery.13

The majority of the survey respondents prefer 300 mg BID as the preferred dosage of UDCA for patients in routine practice. Supporting this observation, a pilot study from North India by Duseja et al. evaluated 100 patients with NAFLD who received lifestyle interventions combined with UDCA 300 mg twice daily for six months. The study reported that 74% of patients achieved a biochemical response in liver enzymes, with 64 showing a complete response and 10 showing a partial response.14 Similarly, Yoon et al. demonstrated that UDCA 300 mg BID significantly reduced ALT and miR-122 levels without adverse effects, further confirming its efficacy and tolerability.15 

The survey findings validated the recognition of UDCA as a preferred treatment for conditions such as hepatic encephalopathy, PBC, hepatocellular carcinoma, alcoholic liver disease, MAFLD, and NASH. The findings also indicated that UDCA is highly effective in treating primary biliary cirrhosis. MacDonald et al. and Kumar and Tandon reported that UDCA is the preferred first-line pharmacologic agent for PBC, recommended for all patients with this disorder, and that treatment with UDCA improves biochemical indices, delays disease progression, and enhances survival.16,9 Parikh et al., in a prospective, open-label randomized control study, found that UDCA is as effective as vitamin E in nondiabetic, noncirrhotic NAFLD, now largely encompassed under MAFLD/NASH, patients for improving biochemical markers, with good tolerability and minimal side effects.17 Shrikant Mukewar showed that UDCA significantly reduced liver enzymes and demonstrated efficacy for hepatic biochemistry and symptom improvement.18 An observational study by Lawate et al. further showed that in patients with chronic cholestatic liver disease, including PBC, UDCA not only prolonged survival but also improved biochemical parameters associated with cholestasis.19 These findings underscore the broad efficacy and safety profile of UDCA across diverse liver disorders.

The present survey also indicated that UDCA therapy can improve liver enzyme levels, slow disease progression, and enhance liver histology in patients with chronic cholestatic liver disease, particularly in those with PBC. Ravindra et al. highlighted that 60% of physicians recommended UDCA to more than half of their patients with chronic cholestatic liver diseases, especially those with alcoholic liver disease accompanied by cholestasis and drug-induced liver injury. Their findings demonstrated that UDCA is well-tolerated and effective, leading to improvements in symptoms and biochemical markers of cholestasis over weeks to months of treatment.20 Similarly, Manav Wadhawan emphasized UDCA as the first-line therapy for PBC and other chronic cholestatic conditions, noting its benefits in enhancing biochemical indices, including liver enzymes, delaying histological progression, and improving transplant-free survival.21 Notably, the American Association for the Study of Liver Diseases (AASLD) recommends considering UDCA in primary sclerosing cholangitis patients, especially if well-tolerated and if there is meaningful improvement in alkaline phosphatase or symptoms within 12 months.22

The present survey provides valuable insights into the clinical perspectives of Indian experts on the use of UDCA in liver disorders. The findings support the integration of UDCA into routine clinical practice and underscore the importance of early identification and management of liver disease risk factors to improve patient outcomes. However, several limitations must be acknowledged. As the survey was based on expert opinion, responses may be influenced by subjective judgment and individual clinical experience, introducing potential bias. In addition, the cross-sectional design captures practices and perceptions at a single point in time and may not fully reflect evolving trends in clinical management. The survey also did not include patient-level data or objective clinical outcomes, which limits the generalizability of the findings. These factors should be considered when interpreting the results, and future studies incorporating prospective clinical data are warranted to validate and extend these insights. 
4. Conclusion

This study underscores the widespread use of UDCA in the management of liver disorders in India and reinforces its established therapeutic value and favorable tolerability. MAFLD emerges as the most common liver condition, with UDCA 300 mg twice daily being the preferred regimen. Experts highlight the benefits of UDCA in improving liver enzyme levels, slowing disease progression, and enhancing liver histology, particularly in PBC, while also confirming its effectiveness in gallstone management.
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