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Efficacy and Role of Ulinastatin in the Management of Acute Pancreatitis: A systematic review 


ABSTRACT 


	

Background: Acute pancreatitis (AP) is an inflammation of the pancreas that can vary from a mild, self-resolving condition to severe necrotizing pancreatitis accompanied by multi-organ failure. The disease progression is primarily driven by an excessive inflammatory response.
Methods:  A systematic review was performed to assess the efficacy and therapeutic role of ulinastatin in managing acute pancreatitis, based on existing clinical and experimental evidence.
Results: Out of 59 studies screened, 4 were included in the analysis. The mortality rate was higher in the placebo group, while the ulinastatin group showed a significantly reduced duration of hospital stay. Patients receiving 400,000 and 600,000 units had reduced hospital stays. Relative risk for mortality was lower in higher ulinastatin dosage groups compared to the 200,000 IU reference: 0.60 for 400,000 IU and 0.36 for 600,000 IU, indicating a significant mortality reduction with increased dosage. Ulinastatin treatment led to more significant improvements in laboratory findings and symptoms.
Conclusion: Ulinastatin shows considerable promise as an adjunct treatment for acute pancreatitis by regulating inflammatory pathways and enhancing clinical outcomes. It may play a key role in preventing organ failure and lowering mortality in cases of severe acute pancreatitis.
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INTRODUCTION 

“Acute pancreatitis (AP) is a severe inflammation of the pancreas that can pose a life-threatening risk. The condition is often triggered by gallstones, heavy alcohol consumption, or metabolic disorders and remains a significant cause of illness and death worldwide”.1,2,3  “The disease presents with a broad range of symptoms, ranging from mild, self-limiting episodes to severe forms marked by systemic inflammatory response syndrome (SIRS), multiple organ dysfunction syndrome (MODS), and high risk of death”.4 It affects an estimated 20 to 80 individuals per 100,000 annually.5 Current management strategies focus on supportive care, fluid resuscitation, pain control, and mitigating systemic complications. However, the search for effective pharmacological interventions to modulate inflammation and improve outcomes remains ongoing.
“Ulinastatin, known as a urinary trypsin inhibitor (UTI), has emerged as a potential treatment option for the management of acute pancreatitis”. 6,7 “Ulinastatin helps reduce pancreatic and systemic inflammation by inhibiting protease activity, suppressing the release of inflammatory cytokines, and stabilizing the vascular endothelium. Several clinical and experimental studies have evaluated its role in decreasing disease severity, improving organ function, and reducing mortality in patients with acute pancreatitis (AP)”.8 
This study aims to evaluate the efficacy of Ulinastatin in the management of acute pancreatitis by analyzing its impact on inflammatory markers, clinical outcomes, and overall patient prognosis. Although numerous studies have explored the use of Ulinastatin in combination with other therapies for AP, there is limited research focusing solely on its individual effectiveness. Therefore, this research was conducted to fill that gap, providing a clearer understanding of how Ulinastatin modulates the inflammatory response and its potential as a standalone therapeutic agent.

Material and method
 A systematic review adhering to PRISMA guidelines (see Figure 1) was performed to assess the effectiveness of ulinastatin in the treatment of acute pancreatitis. Eligible studies included randomized and non-randomized clinical research designs published in English, focusing on both adult and paediatric populations and studies with clear outcome measures (e.g., symptom reduction, laboratory findings, mortality) and risk of bias assessments. Animal studies, in vitro research, non-peer-reviewed articles, letters to the editor, editorials, studies without defined clinical outcomes or incomplete reporting of data were excluded. A comprehensive literature search from the year 1984 till date was conducted using PubMed and the Cochrane Library, employing relevant keywords,  MeSH terms. Two reviewers independently carried out the selection of studies and the extraction of data, resolving any disagreements through discussion or by involving a third reviewer. The data collected encompassed study characteristics, details of the interventions, and primary clinical outcomes, including mortality, severity scores, inflammatory markers, duration of hospital stay, and complications.
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Figure 1: PRISMA flow chart
Data collection and analysis: 
· Reviewers collected data using a pre-designed data extraction form and assessed the methodological quality of each included study following the Cochrane Handbook for Systematic Reviews of Interventions. This study examines how randomized controlled trials (RCTs) versus non-randomized studies (such as retrospective studies and case series) influence the risk of bias and the reliability of clinical outcomes. The Cochrane Risk of Bias Tool (RoB 2) was used to evaluate RCTs, while the ROBINS-I tool was applied to assess the risk of bias in non-randomized studies, including retrospective studies and case series.
· Study Design: Randomized controlled trials (RCTs) and non-randomized studies (retrospective studies and case series).
· Risk of Bias Assessment: This study utilizes two different tools for risk of bias assessment depending on the study design. The Cochrane Risk of Bias Tool (RoB 2) is applied to randomized controlled trials (RCTs), while the ROBINS-I tool is used for non-randomized studies, including retrospective studies and case series.
· Outcome Measurement: Assessment of risk of bias, clinical outcomes, symptom reduction, and laboratory findings.

Results
[bookmark: _Hlk192245151]Out of 59 studies screened, 4 were included in the final analysis, comprising 2 retrospective studies, 1 randomized controlled trial (RCT), and 1 case series, involving a total of 284 patients. The mean age of participants was 49 years. The most common causes of acute pancreatitis in the study population were alcohol consumption and gallstones. Various ulinastatin dosage regimens were reported, with the majority using 200,000 units every 12 hours for up to 5 days. Although mortality rates varied between studies, the placebo group consistently showed higher mortality compared to the ulinastatin group. The hospital stay was significantly shorter in patients treated with ulinastatin, particularly in those who received higher doses of 400,000 or 600,000 units. Additionally, laboratory parameters and clinical symptoms improved more noticeably in the ulinastatin-treated group. (Table 1)



Table 1: study characteristics 

	Study Name
	Study Type
	Sample Size
	Mean Age (years)
	Etiology
	Dosage, Regimen, Duration
	Complications
	Mortality (%)
	Length of Hospital Stay
	Symptom Reduction
	Changes in Laboratory Findings
	APACHE II Score Improvement

	Neraj Keyal (2021)
	Case series
	3
	56
	Alcohol
	2 million units/12 hrly/5 days
	0
	0
	ICU - 6 days, Hospital - 8 days
	Yes
	Normalized
	Not mentioned

	Hai Weng (2020)
	Retrospective study
	104
	46
	Biliary, Alcohol
	2 lakh units/7 days
	Not mentioned
	7 (33%)
	9 days
	2 cured, 11 improved, 1 no change
	No significant improvement
	0.24

	Abraham (2013)
	RCT
	129
	Not mentioned
	Alcoholic
	Not mentioned
	Organ dysfunction (ulinastatin group 17, placebo 33)
	1 - ulinastatin, 6 - placebo
	Hospital stay - 5 days (ulinastatin), 6 days (placebo)
	Reduced in the ulinastatin group
	Indifferent
	Not mentioned

	Lagoo et al (2018)
	Retrospective study
	48
	45
	Biliary, Alcoholic
	2 lakh, 5 days 12 hrly
	24% organ dysfunction in ulinastatin, 73% placebo
	70% - placebo, 16% - ulinastatin
	15 days - ulinastatin, 19 days - placebo
	Cvs - 56% improved in ulinastatin, 27% placebo
	Improved in ulinastatin
	Not mentioned
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The retrospective study by Hai Weng et al. compared symptom reduction across different groups. Group 1 received 200,000 units, group 2 received 400,000 units, group 3 received 600,000 units of ulinastatin, and group 4 was the control group. Patients were categorized based on their post-treatment outcomes as cured, improved, or unchanged, as summarized in Figure 2
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Figure 2- Patient outcomes by treatment group 


Risk of bias of the included studies-
Neraj Keyal (2021) - High Risk of Bias due to lack of randomization, comparison group, blinding, and incomplete reporting of results.
Hai Weng (2020) - High Risk of Bias because of non-random sampling, lack of sample size calculation, no randomization, and missing outcome measurement details.
Abraham (2013) - Low Risk of Bias with an RCT design, proper randomization, blinding, and objective outcome measurement.
 Lagoo et al (2018) - High Risk of Bias due to lack of randomization, comparison group, and blinding. 
DICUSSSION
Acute pancreatitis is an abrupt and potentially life-threatening inflammation of the pancreas, ranging from mild discomfort to a medical emergency with severe complications if left untreated. The condition can affect people of various ages, with the mean patient age reported as 50.96 years, ranging from 24 to 73 years, which aligns with our study findings.8
In the analyzed studies, alcohol-induced and biliary-related (gallstone) pancreatitis were the predominant causes, with some patients presenting a combination of both. Keyal et al.17 reported three cases of alcohol-induced pancreatitis alone. Lagoo et al.9 included 48 patients with mixed alcohol and biliary etiologies, while Hai Weng 20 reported 104 patients with combined causes. Abraham et al.16 described mainly alcohol-related pancreatitis in 129 patients. Overall, alcohol-related acute pancreatitis represented the majority of cases in both retrospective studies and RCTs, though mixed etiologies were also frequently reported.
Gallstones and excessive alcohol consumption are the most common triggers of acute pancreatitis. Gallstones can block the bile or pancreatic ducts, causing pancreatic inflammation, while excessive alcohol intake remains a major contributor. Other less frequent causes include hypertriglyceridemia, certain medications, infections, and abdominal trauma. In our study, the majority of AP cases were due to alcohol and biliary causes, consistent with existing research.10
Inflammation plays a key role in AP pathogenesis, making the modulation of inflammatory mediators a crucial therapeutic target. Ulinastatin, a serine protease inhibitor derived from human urine, is considered promising in AP treatment due to its potent anti-inflammatory and organ-protective properties.11
The proportion of severe pancreatitis cases varied across the included studies. In Keyal (2021), all patients had severe disease. Hai Weng (2020) reported 7 severe cases out of 104 patients, while Abraham (2013) documented severe cases in the RCT, including 33 in the placebo group. Lagoo (2018) reported that 35 of 48 patients were classified as severe. These differences reflect variability in study populations and inclusion criteria. Studies focused on severe AP are essential to understanding treatment effectiveness in critically ill patients, where both mortality risk and inflammatory responses are significantly elevated compared to milder cases. This helps evaluate treatment impact in high-risk groups.
Several studies have demonstrated that ulinastatin effectively reduces inflammation and improves clinical outcomes in AP patients.12 Its mechanism involves inhibiting proteases like trypsin, elastase, and plasmin, preventing excessive pancreatic autodigestion and lowering systemic inflammation. Ulinastatin also reduces the release of pro-inflammatory cytokines, such as tumor necrosis factor-alpha (TNF-α), interleukin-6 (IL-6), and interleukin-8 (IL-8), and decreases oxidative stress, thereby limiting damage to the pancreas and other organs.13 Key serum markers monitored include amylase, lipase, TNF-α, IL-1β, and C-reactive protein (CRP).14
Zhang et al. initially screened 94 studies and included 10 studies with 424 Asian AP patients in their meta-analysis. Their results showed a significant decrease in CRP, IL-6, and TNF-α levels after UTI therapy, supporting ulinastatin use.15 Similarly, Xu et al. (2019) reported that ulinastatin reduced mortality and improved cytokine profiles in critically ill patients, highlighting its strong anti-inflammatory effects beyond pancreatic tissue.12
In severe pancreatitis cases, the 22-day all-cause mortality rate was significantly lower in the ulinastatin group compared to placebo (2.8% vs. 18.8%; p = 0.048), representing a 16% absolute and an 85% relative risk reduction in death.16 This indicates that ulinastatin may improve survival and lower organ failure rates in critically ill patients, aligning with our study’s findings.
Multiple studies have confirmed that ulinastatin significantly reduces inflammatory markers, reflecting attenuation of the systemic inflammatory response in AP.17 It is also associated with favorable laboratory changes, including reduced inflammatory markers and improved gastrointestinal function indicators.18
A 2025 systematic review and meta-analysis showed that ulinastatin significantly lowered mortality risk (risk ratio 0.20–0.65) and improved inflammatory markers such as WBC count, CRP, TNF-α, and IL-6. It also shortened time to pain resolution, although effects on hospital stay duration and APACHE-II scores were less significant.19 Additionally, a 2023 RCT found that ulinastatin reduced 7-day mortality and enhanced clinical efficacy versus placebo in severe AP patients, with fewer adverse effects.20 Mechanistic studies from 2025 demonstrated that ulinastatin protects against AP-associated intestinal barrier dysfunction by inhibiting macrophage M1 polarization and reducing inflammatory stress via activation of the Nrf2 pathway.21
Prophylactic use of ulinastatin for preventing post-procedure pancreatitis is gaining attention, with Kitagawa and Hayakawa (2007) investigating antiproteases in this context.22 A few studies have applied ulinastatin prophylactically to reduce post-surgical pancreatitis risk.23 Despite encouraging results, global standardization of ulinastatin use in AP is lacking, mainly due to methodological variations, dosage differences, and healthcare policy discrepancies. The 400,000 IU and 600,000 IU dosage groups showed significantly lower mortality rates and WBC counts compared to the 200,000 IU group.24 The relative risk (RR) for mortality in the 400,000 IU group versus the 200,000 IU group was 0.60, and for the 600,000 IU group versus 200,000 IU, it was 0.36, demonstrating a dose-dependent reduction in mortality.
In Abraham et al., 12 patients in the ulinastatin group experienced organ dysfunction versus 20 in the placebo group. Lagoo et al. reported that 24% of ulinastatin patients developed organ dysfunction, compared to 73% in the placebo group.
Lagoo et al. assessed organ function in detail. In terms of cardiovascular function, 9 out of 16 patients in the ulinastatin group who required vasopressors showed improvement by the fifth day, compared to only 3 out of 11 patients in the control group. New cardiovascular dysfunction developed in 12% of patients in the ulinastatin group, whereas 43% of patients in the control group experienced new dysfunction. Regarding renal function, all 6 patients in the ulinastatin group with initial renal failure showed improvement by day five, while 3 out of 5 patients in the control group failed to improve. Additionally, new renal failure developed in 16% of the ulinastatin group compared to 39% in the control group. For respiratory function, 11 of the 23 ulinastatin patients on mechanical ventilation showed improvement by day five, whereas only 2 of the 20 control group patients improved. New respiratory dysfunction occurred in 4% of the ulinastatin group compared to 9% of the control group. In terms of central nervous system function, 3 patients in the ulinastatin group and 1 patient in the control group exhibited low GCS scores, although the GCS was not considered a reliable indicator due to sedative and paralytic use during mechanical ventilation. Regarding hepatic function, 13 out of 16 patients in the ulinastatin group with liver impairment continued to show impairment by day five, while 8 of 9 patients in the control group remained impaired. New hepatic dysfunction developed in 26% of the control group, whereas no new cases occurred in the ulinastatin group. Finally, for coagulation function, 20 of the 24 patients in the ulinastatin group with initial coagulopathy showed improvement, while 18 out of 20 patients in the control group did not improve. New coagulopathy was observed in 9% of the control group but in none of the ulinastatin group.
Recent studies confirm and expand these findings, supporting ulinastatin’s organ-protective effects in severe AP. Bandyopadhyay et al.19 (2025) conducted a large systematic review and meta-analysis, finding consistent reductions in cardiovascular, renal, respiratory, and coagulation dysfunction across multiple RCTs when compared to placebo. Yao et al.25 showed that ulinastatin-treated patients experienced better renal and hepatic function, fewer new-onset organ failures, and faster recovery of existing dysfunctions compared to controls. These findings align with our data and the results from Lagoo et al. Mechanistic work by Qiu et al. (2025)21 demonstrated that ulinastatin reduces systemic inflammatory stress and protects organ function by inhibiting macrophage M1 polarization and activating the Nrf2 signaling pathway.
Hai Wang et al. analyzed APACHE-II scores and found that patients receiving 600,000 IU of ulinastatin recovered faster and showed significantly lower APACHE-II scores (P < 0.05) than those receiving 200,000 IU. Ulinastatin shows substantial promise as an adjunctive treatment for AP by modulating inflammatory pathways and improving clinical outcomes. Future research should further clarify its mechanisms and establish standardized treatment protocols. While ulinastatin is already part of clinical practice in some Asian countries, large-scale multicenter RCTs are essential to develop clear guidelines on optimal dosing and timing.
Symptom Reduction and Quality of Life
Although direct quality-of-life data are limited, symptom improvement in this study is supported by lab and clinical findings from Keyal et al. (2021), who observed symptom relief and normalized laboratory parameters in patients with alcoholic pancreatitis treated with ulinastatin. This provides preliminary evidence of improved patient recovery trajectories.
Acute pancreatitis is a complex disease with highly variable severity and clinical course. Timely diagnosis and accurate severity assessment are critical for guiding appropriate treatment strategies. A 2025 systematic review by Horvath et al.6 showed that combination therapies significantly lowered serious complication rates (e.g., ARDS, acute kidney injury), improved symptom relief, and reduced hospital stay, though mortality reduction was not statistically significant. Given the absence of approved drugs specifically for AP, combination approaches such as ulinastatin represent a promising future direction to enhance treatment efficacy and decrease complications.
Conclusion 
Ulinastatin significantly improves outcomes in severe acute pancreatitis by reducing inflammation, decreasing mortality, and preventing progression to multi-organ dysfunction. Its benefits extend to various organ systems, notably cardiovascular, renal, hepatic, respiratory, and coagulation complications. The consistent findings across multiple studies and meta-analyses highlight Ulinastatin as a valuable adjunct therapy. Future research should focus on establishing optimal dosing strategies and confirming these effects in diverse patient populations, paving the way for standardized integration into acute pancreatitis management protocols.
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