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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 inflammatory condition of the pancreas with a spectrum ranging from mild self-limiting disease to severe necrotizing pancreatitis with multi-organ failure. The excessive inflammatory response plays a central role in disease progression.
Methods:  A systematic review was conducted, to evaluate the efficacy and role of ulinastatin in the management of acute pancreatitis based on available clinical and experimental studies 
Results: A total of 4 studies out of 59 were included in the analysis. Mortality rates were higher in the placebo group compared to the ulinastatin group, which also had a significantly shorter hospital stay. Patients receiving 400,000 and 600,000 units had reduced hospital stays. Ulinastatin treatment led to more significant improvements in laboratory findings and symptoms.
Conclusion: Ulinastatin holds significant potential as an adjunctive therapy in AP by modulating inflammatory pathways and improving clinical outcomes. Ulinastatin appears to be a promising agent in preventing organ dysfunction and reducing mortality in severe acute pancreatitis.
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INTRODUCTION 

Acute pancreatitis (AP) is a serious inflammatory condition affecting the pancreas that can be life-threatening. It is commonly caused by gallstones, excessive alcohol intake, or metabolic abnormalities and continues to be a major contributor to global morbidity and mortality (Mederos et al., 2021; Szatmary et al., 2022).1The disease exhibits a wide array of manifestations, from mild cases to severe forms characterized by systemic inflammatory response syndrome (SIRS), multiple organ dysfunction syndrome (MODS), and significant mortality.2 It affects an estimated 20 to 80 individuals per 100,000 annually.3 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, a urinary trypsin inhibitor (UTI), has gained attention as a potential therapeutic option for managing acute pancreatitis (Horvath et al., 2022; Wang et al., 2025). By inhibiting protease activity, decreasing the release of inflammatory cytokines, and stabilizing the vascular endothelium, it ultimately aids in reducing both pancreatic and systemic inflammation4. Numerous clinical and experimental studies have examined the effectiveness of ulinastatin in lessening disease severity, enhancing organ function, and lowering mortality rates in patients with AP. 
This research aims to assess the effectiveness of ulinastatin in treating acute pancreatitis by examining its effects on inflammatory markers, clinical outcomes, and patient prognosis. While many studies in the literature have investigated the combination of ulinastatin with other medications and its role in acute pancreatitis, there is a scarcity of research specifically focusing on the standalone effectiveness of ulinastatin. Therefore, this study has been conducted to address this gap and understand its role in modulating the inflammatory cascade and provide valuable insights into its therapeutic potential. 

Material and methodology 
 A systematic review was conducted following PRISMA guidelines (Figure 1) to evaluate the efficacy of ulinastatin in 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 retrieved data based on a  pre-designed data extraction sheet and evaluated the methodological quality for each included studies using Cochrane Handbook for Systematic Reviews of Interventions tool. This study assesses the impact of randomized controlled trials (RCTs) compared to non-randomized studies (retrospective studies and case series) on the risk of bias and the reliability of clinical outcomes. The Cochrane Risk of Bias Tool (RoB 2) is applied to RCTs, and the ROBINS-I tool is used for 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]A total of 4 studies out of 59 were included in the analysis. These studies consisted of 2 retrospective studies, 1 randomized controlled trial (RCT), and 1 case series, with a total of 284 patients. The average age of participants was 49 years. The primary etiology in the study group was predominantly alcoholic and gallstone induced pancreatitis. A variety of dosage regimens were used, with most studies administering 200,000 units every 12 hours for up to 5 days. While there were variations in mortality rates, the placebo group had a higher mortality rate compared to the group receiving ulinastatin. The length of hospital stay was significantly shorter in the ulinastatin group. Furthermore, patients receiving dosages of 400,000 and 600,000 units experienced a reduced hospital stay. Laboratory findings and symptom improvement were notably more significant in the ulinastatin group across the studies. (Table 1)
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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




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. 

Discussion
Acute pancreatitis is a sudden and potentially severe inflammation of the pancreas, varying from mild discomfort to a critical emergency, with a risk of serious complications if not treated promptly. Acute pancreatitis can affect individuals across a wide age range, with study reported a mean patient age of 50.96 years, with a range between 24 and 73 years correlating with our study. 4
Acute pancreatitis is most often triggered by gallstones and excessive alcohol consumption. Gallstones can block the bile or pancreatic ducts, resulting in pancreatic inflammation. Excessive alcohol intake is another major contributor, responsible for a significant portion of cases. Less common causes include hypertriglyceridemia, certain medications, infections, and abdominal trauma. In our study, the majority of patients with acute pancreatitis had alcohol and biliary-related causes, aligning with existing literature.5 
The inflammatory response plays a central role in the pathogenesis of AP, making modulation of inflammatory mediators a critical target for therapeutic intervention. Ulinastatin, a serine protease inhibitor derived from human urine, has emerged as a promising agent in the treatment of AP due to its potent anti-inflammatory and organ-protective effects.6

Numerous studies have shown that ulinastatin effectively reduces inflammation and enhances clinical outcomes in patients with AP.7 Ulinastatin works by inhibiting various proteases, including trypsin, elastase, and plasmin, which helps prevent excessive pancreatic autodigestion and reduces systemic inflammatory responses. It also curtails the release of pro-inflammatory cytokines such as tumor necrosis factor-alpha (TNF-α) and interleukins (IL-6, IL-8), while decreasing oxidative stress, thus minimizing damage to the pancreas and other organs.8 Important serum markers to monitor include amylase, lipase, inflammatory cytokines like TNF-alpha and IL-1 beta, and C-reactive protein (CRP).9 
Zhang et al. initially retrieved 94 studies, ultimately including 10 studies with 424 Asian patients with AP in their meta-analysis. The findings indicated a significant reduction in serum levels of CRP, IL-6, and TNF-α in Asian AP patients following UTI therapy, supporting the use of ulinastatin.10 
In cases of severe pancreatitis, the 22-day all-cause mortality rate was lower in patients receiving ulinastatin compared to those given a placebo (2.8% vs. 18.8%; p=0.048), leading to a 16% absolute reduction in death risk and an 85% relative reduction.11 This suggests that ulinastatin may enhance survival and decrease organ failure incidence in severe cases, further supporting this study.

Studies have demonstrated that ulinastatin administration leads to a significant reduction in inflammatory markers indicating an attenuation of the systemic inflammatory response associated with acute pancreatitis 12 ulinastatin therapy in acute pancreatitis is associated with favourable changes in laboratory findings,13 including reduced inflammatory markers and improved gastrointestinal function indicator
In few studies ulinastatin has been used as a prophylactic method 14,15 in reducing the chances of pancreatitis post-surgery.  Despite the promising evidence, the use of ulinastatin in AP management is not yet standardized globally, primarily due to variations in study methodologies, dosage regimens, and differences in healthcare policies. The 400,000 and 600,000 IU groups had significantly lower mortality rates and WBC count compared to the 200,000 IU group 16
In the research conducted by Abraham et al., 12 patients in the ulinastatin group experienced organ dysfunction, whereas 20 patients in the placebo group were affected. Likewise, the study by Lagoo et al.  indicated that 24% of those in the ulinastatin group suffered from organ dysfunction, in contrast to 73% in the placebo group who developed the condition.
The status of each organ function was assessed in a single study by Lagoo et al., and the findings are summarized as follows:
Cardiovascular (CVS) function: In the ulinastatin group, 9 out of 16 patients who needed vasopressors showed improvement by the fifth day, whereas only 3 out of 11 in the control group did. New cases of CVS dysfunction were observed in 12% of the ulinastatin group compared to 43% in the control group. Renal function: All 6 patients in the ulinastatin group with initial renal failure showed improvement by day 5, while 3 out of 5 in the control group did not improve. New renal failure developed in 16% of the ulinastatin group and 39% of the control group. 
Respiratory function: Among the 23 patients in the ulinastatin group and 20 in the control group on mechanical ventilation, 11 from the ulinastatin group improved, compared to just 2 from the control group. New respiratory dysfunction appeared in 4% of the ulinastatin group and 9% of the control group. 
Central nervous system: Low GCS scores were recorded in 3 patients from the ulinastatin group and 1 from the control group, but GCS was not a reliable measure due to the use of sedatives and paralytics during mechanical ventilation. 
Hepatic function: Of the 16 ulinastatin patients with liver impairment, 13 continued to show impairment by day 5, compared to 8 out of 9 in the control group. New hepatic dysfunction developed in 26% of the control group, but none in the ulinastatin group. 
Coagulation: 20 out of 24 ulinastatin patients with coagulopathy at the start improved, while 18 out of 20 in the control group did not. New coagulopathy occurred in 9% of the control group, but none in the ulinastatin group.
Hai Wang and colleagues assessed the APACHE-II score, revealing that the group receiving 600,000 IU experienced a notably quicker recovery and had a lower APACHE-II score (P<0.05) compared to the group receiving 200,000 IU. Ulinastatin shows considerable promise as a adjuvant treatment for AP by influencing inflammatory pathways and enhancing clinical results. Future studies should aim to clarify its exact mechanisms and standardize treatment protocols. Although some countries, especially in Asia, have integrated ulinastatin into clinical practice, more extensive, multicentre randomized controlled trials are necessary to establish clear treatment guidelines and determine the best dosing and timing for its administration.

Conclusion 
Ulinastatin has proven to be effective in the treatment of patients suffering from severe acute pancreatitis (SAP). A thorough assessment of its efficacy and safety compared to other SAP treatments is necessary. Ulinastatin shows promise in mitigating various complications linked to acute pancreatitis.
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