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INTRODUCTION

	 Acute pancreatitis is a common disease with an 
estimated incidence of approximately 13-45 per 100,000 
population, and the incidence continues to increase 
globally over time.1,2 Acute pancreatitis involves 
acute inflammation of the pancreatic parenchyma and 
surrounding tissues, and is most commonly caused 
by gallstones, alcohol use, and hypertriglyceridemia.3 

Pancreatitis is manifested as persistent epigastric 
pain,3,4 and if not treated in a timely and effective 
manner, may progress to pancreatic necrosis that 
is associated with multiple organ dysfunction and 
increased mortality rates.4,5

	 Ulinastatin and Somatostatin are commonly used 
in the treatment of acute pancreatitis.6,7 Somatostatin 
is a protease inhibitor that suppresses the production 
of digestive enzymes, reduces the secretion of gastrin 
and insulin, induces apoptosis of pancreatic acinar 
cells, and prevents gastrointestinal injury caused 
by trypsin.7 Ulinastatin is a glycoprotein, which can 
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ABSTRACT
Objective: To evaluate the clinical effect of probiotics combined with Ulinastatin and Somatostatin in the treatment 
of severe acute pancreatitis.
Methods: A retrospective study was conducted on 160 patients with severe acute pancreatitis treated in the 
First Affiliated Hospital of Bengbu Medical College from July 2021 to June 2023. There were 78 patients received 
Ulinastatin and Somatostatin treatment (Control group), and 82 patients received probiotics in addition to Ulinastatin 
and Somatostatin treatment (Observation group). The treatment effect and the time required to alleviate clinical 
symptoms were compared between the two groups. Serum levels of inflammatory factors, intestinal mucosal indexes 
and the incidence of adverse reactions before and after treatment were analyzed.
Results: The total efficacy of the Observation group (95.12%) was higher than that of the Control group (85.90%) 
(P<0.05). Combined probiotic/Ulinastatin + Somatostatin treatment was associated with shorter time to remission 
of the clinical symptoms (P<0.05). After the treatment, serum levels of inflammatory factors in the two groups were 
decreased, and was significantly lower in the Observation group compared to the Control group (P<0.05). Similarly, 
post-treatment serum levels of intestinal mucosal indexes in the two groups were lower than before the treatment, 
and significantly lower in the Observation group (P<0.05). There was no significant difference in the incidence of 
adverse reactions between the groups (P>0.05).
Conclusions: A combined regimen of probiotics, Ulinastatin and Somatostatin is safe and can more effectively relieve 
clinical symptoms in patients with severe acute pancreatitis, reduce levels of inflammatory factors, lower intestinal 
mucosal damage and improve the overall treatment effect compared to Ulinastatin and Somatostatin regimen alone. 
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reduce the absorption of toxin, inhibit the production 
of tumor necrosis factor, improve the stability of 
vascular endothelial cells, reduce the activity of 
trypsin, and reduce myocarditis and myocardial 
injury.6-8

	 Recently, the application value of probiotics in 
severe acute pancreatitis became a focus of research.9,10 
Studies show that probiotics can inhibit the growth of 
pathogenic bacteria in the intestinal tract, protect the 
intestinal mucosal barrier function, enhance intestinal 
motility, improve intestinal immune function, and, 
subsequently, alleviate pancreatic injury.9-11 However, 
few studies have investigated the combined effects of 
probiotics and Ulinastatin and Somatostatin. In the 
current study, we aimed to explore the therapeutic 
effect of probiotics in combination with Ulinastatin and 
Somatostatin in patients with severe acute pancreatitis, 
and to provide reference for the clinical treatment of 
the disease.

METHODS

	 A retrospective study was conducted on 160 
patients (94 males and 66 females) with severe acute 
pancreatitis treated in the First Affiliated Hospital of 
Bengbu Medical College from July 2021 to June 2023. 
A total of 78 patients were treated with Ulinastatin and 
Somatostatin and were selected as the Control group, 
while 82 patients who were treated with a combination 
of probiotics, Ulinastatin and Somatostatin were set as 
the Observation group.
Ethical Approval: This study was approved by the 
ethics committee of the First Affiliated Hospital 
of Bengbu Medical College (No.: 2023-419; Date: 
November 1, 2023). Informed consent was not required 
due to the retrospective nature of the study. The study 
was carried out in accordance with the declaration of 
Helsinki. Patient personal data were anonymized and 
stored in an encrypted computer.
Inclusion criteria:
•	 Patients diagnosed as severe acute pancreatitis.12,13

•	 Age ≥ 18 years old.
•	 Complete clinical data.
Exclusion criteria:
•	 Bile duct obstruction and gallstone.
•	 A history of biliary surgery.
•	 Other organ infections.
•	 Benign and malignant tumors.
•	 Lactation and pregnancy.
•	 Acute intestinal obstruction and peptic ulcer.
•	 Allergic constitution.
Treatment procedures: All patients were given a 
standard symptomatic support including antibiotics, 
rehydration, gastrointestinal decompression, fasting 
and water deprivation. Ulinastatin (Guangdong 
techpool Biochemical Pharmaceutical Co., Ltd.) was 
administered as intravenous infusion of 100000U 
Ulinastatin +250 ml glucose solution (5%) three times 
a day, for a total of 10 days. Somatostatin (Kunming 
Longjin Pharmaceutical Co., Ltd.) was administered 

by micro pump with 3mg Somatostatin+50 ml normal 
saline at the rate of 4 ml/hour for 10 days. For patients 
in the combined group, Probiotic Bifidobacterium 
Tetravaccine tablets (Hangzhou Longda Xinke 
biopharmaceutical Co., Ltd.) were injected from the 
stomach tube in suspension, 5g/time, three times/day 
for 10 days.
Observed indicator:
•	 Therapeutic effect was classified as markedly 

effective, effective, or invalid. Markedly effective: 
yellow staining of mucosa, skin and sclera 
disappeared, and the bilirubin level returned 
to normal; Effective: yellow staining of mucosa, 
skin and sclera disappeared, bilirubin levels 
decreased but did not return to normal; Invalid: 
the yellow staining of mucosa, skin and sclera has 
not disappeared, and the bilirubin levels have not 
returned to normal. Total effective rate = (markedly 
effective + effective)/total number of cases × 100%.

•	 Time for clinical symptom relief, including the 
recovery time of bowel sounds, disappearance 
time of vomiting and nausea, disappearance time 
of abdominal distension and abdominal pain, and 
the recovery time of blood amylase.

•	 Inflammatory factors, including tumor necrosis 
factor -α (TNF-α), white blood cell (WBC), 
interleukin-6 (IL-6), C-reactive protein (CRP) 
levels, were detected in the fasting venous blood 
by enzyme-linked immunosorbent assay. The 
corresponding kits were purchased from Shanghai 
enzyme linked Biotechnology Co., Ltd.

•	 Intestinal mucosal index, including D-lactic acid 
(DLA), diamine oxidase (DAO), was measured 
in the fasting venous blood by enzyme-linked 
immunosorbent assay using corresponding kits 
from Shanghai enzyme linked Biotechnology Co., 
Ltd. 

•	 Incidence of adverse reactions: rash, diarrhea, 
vomiting and nausea. 

Statistical analysis: All data were analyzed by SPSS 
25.0 software (IBM Corp, Armonk, NY, USA). The 
normality of the data was evaluated by Shapiro-Wilk 
test. The data of normal distribution were expressed as 
mean ± standard deviation. Independent sample t-test 
was used for inter-group comparison, and paired t-test 
was used for intra-group comparison. The data of non-
normal distribution were expressed by median and 
interquartile interval. Mann Whitney U test was used 
for comparison between the groups, and Wilcoxon 
signed rank test was used for comparison within the 
groups. The counting data were expressed as number of 
cases and percentage, and compared using Chi-square 
test. P-value less than 0.05 was considered statistically 
significant. All reported P values were bilateral.

RESULTS

	 A total of 160 patients who met the eligibility criteria 
were included in the analysis. Age of the patients 
ranged from 26 to 59 years, with an average age of 
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43.58 ± 10.97 years. There was no significant difference 
in the basic information between the two groups of 
patients (P<0.05) (Table-I).
	 The total efficacy of the Observation group (95.12%) 
was higher than that of the Control group (85.90%) 
(P<0.05) (Table-II). The recovery time for bowel 

sounds, vomiting and nausea, abdominal distension 
and pain, and blood amylase were significantly shorter 
in the Observation group compared to the Control 
group (P<0.05) (Table-III).
	 Before the treatment, there was no significant 
difference in serum levels of TNF-α, WBC, IL-6, CRP 
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Table-I: Comparison of Basic Information between Two Groups.

Group Gender (Male/
Female) Age (Year) BMI (kg/m²)

Causes of illness

Alcoholic Biliary Hyperlipidemia

Observation group (n=82) 51/31 42.89±11.36 23.30±2.96 31 (37.81) 35 (42.68) 16 (19.51)

Control group (n=78) 43/35 44.31±10.57 23.72±3.02 27 (34.62) 42 (53.85) 9 (11.53)

χ2/t 0.824 -0.816 -0.889 2.774

P 0.364 0.416 0.375 0.250

Table-II: Comparison of clinical efficacy between two groups.

Group n Markedly effective Effective Invalid Total effective rate (%)

Observation group 82 51 (62.20) 27 (32.93) 4 (4.88) 78 (95.12)

Control group 78 39 (50.00) 28 (35.90) 11 (14.10) 67 (85.90)

χ2 4.004

P 0.045

Table-III: Comparison of clinical symptom relief time between two groups (day).

Group n Bowel sounds Vomiting and nausea Abdominal distension and pain Blood amylase

Observation group 82 1.51±0.42 3.19±1.05 4.43±1.14 5.31±1.10

Control group 78 2.12±0.60 4.93±1.26 5.69±1.35 6.78±1.79

t 7.480 9.508 6.390 6.292

P ＜0.001 ＜0.001 ＜0.001 ＜0.001

Table-IV: Comparison of two groups of inflammatory factors.

Time Group n TNF-α (ng/L) WBC (×109/L) IL-6 (ng/L) CRP (mg/L)

Before 
treatment

Observation group 82 18.82±3.06 19.11±3.38 17.79±3.14 24.34±3.86

Control group 78 19.20±2.86 18.95±3.51 18.10±3.06 24.17±3.79

t 0.811 0.294 0.632 0.281

P 0.419 0.769 0.528 0.779

After 
treatment

Observation group 82 6.40±1.98a 4.94±1.23a 6.81±2.51a 5.39±1.72a

Control group 78 10.14±2.51a 7.37±1.59a 9.63±2.60a 7.79±1.93a

t 10.491 10.843 6.980 8.313

P ＜0.001 ＜0.001 ＜0.001 ＜0.001

Note: Compared with the same group before the treatment, aP<0.05.
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between the two groups (P>0.05). After the treatment, 
the serum levels of TNF-α, WBC, IL-6, and CRP in both 
groups decreased, and were significantly lower in the 
Observation group than in the Control group (P<0.05) 
(Table-IV).
	 Before the treatment, serum levels of DLA and DAO 
were comparable in the two groups (P>0.05). After the 
treatment, the levels of serum DLA and DAO in both 
groups decreased, and were significantly lower in the 
Observation group compared to the Control group 
(P<0.05) (Table-V). There was no significant difference 
in the incidence of adverse reactions between the 
Observation and the Control group (4.88% and 2.56%, 
respectively) (P＞0.05) (Table-VI).

DISCUSSION

	 The results of this study showed that in patients 
with severe acute pancreatitis, the regimen that 
combines probiotics with Ulinastatin and Somatostatin 
is associated with significantly shorter symptom relief 
time, and higher total effective rate of the treatment, 
with no significant increase in the incidence of adverse 
reactions.
	 Ulinastatin and Somatostatin are commonly used 
in the treatment of pancreatitis. Ulinastatin can 
reduce the activity of trypsin and other trypsin-
related substances, improve the stability of lysosomal 
membrane, reduce the production of myocardial 
inhibitory factors and lysosomal enzymes, and 

regulate pancreatic microcirculation.7,8 Somatostatin 
is a neurohormone that can inhibit endocrine, reduce 
the production of glucagon, insulin and pancreatic 
enzyme, reduce pancreatic secretion, and promote 
the recovery of pancreatic function.7,8,14  Horváth et 
al.14 in a meta-analysis of nine randomized controlled 
trials involving 1037 patients, showed that Ulinastatin 
combined with Somatostatin in the treatment of acute 
pancreatitis can significantly relieve symptoms and 
shorten hospitalization time. Studies showed that 
Ulinastatin combined with Somatostatin can prevent 
pancreatic proenzyme activation and enzyme secretion, 
and prevent further aggravation of local pancreatic 
lesions.6,7

	 However, in our study, the total efficacy of 
pancreatitis patients treated with Somatostatin 
and Ulinastatin alone was only 85.90%, and was 
increased to 95.12% after adding probiotics. In recent 
years, studies have confirmed the clinical value of 
probiotics in pancreatitis. Wan et al.15 showed that the 
hospitalization time and abdominal pain relief time of 
patients with mild acute pancreatitis were shortened 
after taking probiotics as adjuvant therapy on the 
basis of conventional drugs. Werawatganon et al.16 
used the mouse model of acute pancreatitis to show 
that probiotics can alleviate the degree of pancreatitis 
reaction and help restore intestinal integrity. The study 
also showed that probiotics can regulate intestinal 
flora, reduce endotoxin and bacterial absorption, 
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Table-V: Comparison of intestinal mucosal indicators between two groups.

Time Group n DLA (mg/L) DAO (U/L)

Before treatment

Observation group 82 13.05±2.08 18.12±3.53

Control group 78 12.95±2.24 17.99±3.79

t 0.293 0.225

P 0.770 0.823

After treatment

Observation group 82 4.38±1.11a 4.96±1.56a

Control group 78 6.87±1.52a 7.59±2.35a

t 11.875 8.378

P ＜0.001 ＜0.001

Note: Compared with the same group before the treatment, aP<0.05.

Table-VI: Comparison of adverse reactions between two groups.

Group n Rash Diarrhea Vomiting and nausea Total incidence rate (%)

Observation group 82 1 (1.22) 1 (1.22) 2 (2.44) 4 (4.88)

Control group 78 0 (0.00) 1 (1.28) 1 (1.28) 2 (2.56)

χ2 (Continuity correction) 0.125

P 0.723
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enhance immune function, protect intestinal mucosa, 
and promote the rehabilitation of pancreatitis. 
Mores et al.17 also confirmed that probiotics play a 
positive role in improving the therapeutic effect and 
prognosis of pancreatitis. The study also showed that 
supplementing exogenous probiotics could increase 
the number of Enterococcus faecalis, Bifidobacterium 
and Lactobacillus acidophilus in the intestine, improve 
intestinal mucosal function, enhance gastrointestinal 
motility, and promote the absorption of nutrients. A 
study by Liu18 also confirmed that adding probiotics 
as adjuvant treatment to the enteral nutrition can 
improve the overall treatment effect and promote the 
early recovery of patients with pancreatitis. The above 
studies are all consistent with our results, further 
confirming that probiotics have important adjuvant 
value in the treatment of pancreatitis.
	 Inflammatory factors play an important role in the 
pathogenesis and progression of pancreatitis. The 
abnormal production of cytokines and inflammatory 
mediators such as TNF-α, WBC, IL-6, CRP in 
pancreatitis is caused by excessive activation of nuclear 
transcription factor NF -κβ pathway and toll pathway 
that trigger the cascade amplification reaction, 
potentially leading to multiple organ dysfunction and 
failure.19,20 Xu et al.21 showed that in patients with acute 
pancreatitis, Ulinastatin combined with Somatostatin 
can reduce inflammatory reaction and enhance immune 
function.  In our study, the post-treatment levels of 
TNF-α, WBC, IL-6 and CRP in patients who received 
probiotics as an adjuvant treatment, were lower than 
those in the Control group. We may speculate that 
this effect is due to ability if probiotics to regulate the 
production of anti-inflammatory and pro-inflammatory 
factors, improve intestinal immune function, alleviate 
the degree of inflammatory reaction in the body, and 
restore the immune balance, which is consistent with 
the observations of Xu et al.21 and Chen et al.22 
	 Diamine oxidase (DAO), and D-lactic acid (DLA) 
levels can be used to evaluate the therapeutic effect 
and prognosis of pancreatitis.23 DAO is a type of 
intracellular enzyme in gastrointestinal mucosa that 
can be used to evaluate the degree of gastrointestinal 
mucosal injury. Similarly, increased levels of DLA, a 
bacterial metabolite in the intestine, are indicative of 
the damaged intestinal barrier function.24 The results 
of this study showed that DAO and DLA levels 
in the Observation group were lower than those 
in the Control group after the treatment, further 
confirming that probiotics combined with Ulinastatin 
and Somatostatin was feasible and effective in the 
treatment of pancreatitis. Our results are consistent 
with the observation of Gu et al.25 Moreover, Patel et 
al.26 showed that probiotics can promote the intestinal 
immune defense function through defensins, improve 
the immune state of the body, stimulate the production 
of biological enzymes and vitamins, enhance the activity 
of natural killer cells and phagocytes, accelerate the 
generation of antibodies, eliminate oxygen free radicals 

in the intestinal tract, and reduce intestinal injury. 
It is, therefore, plausible that exogenous probiotics 
can upregulate the expression of intestinal epithelial 
intercellular linker, promote the recovery of intestinal 
mucosa, improve epithelial integrity, improve mucosal 
permeability, restore barrier function, prevent 
pathogenic bacteria from entering the blood through 
intestinal mucosa, and prevent intestinal infection.25-27

Limitations: Firstly, this is a retrospective study, 
which means there is a risk of selection bias. Secondly, 
we did not account for possible external factors during 
hospitalization, including non-medical factors that 
may affect our results. Finally, there was no long-term 
follow-up data, and the long-term effect of treatment 
needs to be verified. Further higher quality research is 
needed to verify our conclusions.

CONCLUSION

	 Probiotics combined with Ulinastatin and 
Somatostatin in the treatment of severe acute 
pancreatitis are safe and can effectively relieve the 
clinical symptoms of patients, reduce the level of 
inflammatory factors, reduce intestinal mucosal 
damage, improve the overall treatment effect.
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Conflict of interest: None.

REFERENCES
1.	 Ouyang G, Pan G, Liu Q, Wu Y, Liu Z, Lu W, et al. The global, 

regional, and national burden of pancreatitis in 195 countries and 
territories, 1990-2017: a systematic analysis for the Global Burden 
of Disease Study 2017. BMC Med. 2020;18(1):388. doi: 10.1186/
s12916-020-01859-5

2.	 Iannuzzi JP, King JA, Leong JH, Quan J, Windsor JW, Tanyingoh 
D, et al. Global Incidence of Acute Pancreatitis Is Increasing Over 
Time: A Systematic Review and Meta-Analysis. Gastroenterology. 
2022;162(1):122-134. doi: 10.1053/j.gastro.2021.09.043

3.	 Qiu Z, Cheng F, Jiang H, Li L, Zheng C, Du Z, et al. Efficacy 
of Microecopharmaceutics Combined with Early Enteral 
Nutrition Support in the Treatment of Severe Acute Pancreatitis. 
J Coll Physicians Surg Pak. 2020;30(1):96-98. doi: 10.29271/
jcpsp.2020.01.96

4.	 Arif A, Jaleel F, Rashid K. Accuracy of BISAP score in prediction of 
severe acute pancreatitis. Pak J Med Sci. 2019;35(4):1008-1012. doi: 
10.12669/pjms.35.4.1286

5.	 Ari A, Gurbulak B, Okmen H, Tatar C, Idiz UO, Ucuncu MZ. Effect 
of Dexketoprofene Trometamol on Post-Endoscopic Retrograde 
Cholangiopancreatography Pancreatitis. J Coll Physicians Surg 
Pak. 2019;29(6):511-515. doi: 10.29271/jcpsp.2019.06.511

6.	 Gomes-Porras M, Cárdenas-Salas J, Álvarez-Escolá C. Somatostatin 
Analogs in Clinical Practice: a review. Int J Mol Sci. 2020;21(5):1682. 
doi: 10.3390/ijms21051682

7.	 Lyu Y, Wang B, Cheng Y, Xu Y, Du W. Comparative 
Efficacy of 9 Major Drugs for Postendoscopic Retrograde 
Cholangiopancreatography Pancreatitis: A Network Meta-
Analysis. Surg Laparosc Endosc Percutan Tech. 2019;29(6):426-432. 
doi: 10.1097/SLE.0000000000000707

8.	 Keyal NK, Singh A, Pokhrel A, Bhujel A, Chaurasia RK. Ulinastatin 
in the Management of Severe Acute Alcoholic Pancreatitis: A Case 
Series. J Nepal Med Assoc. 2021;59(244):1302-1306. doi: 10.31729/
jnma.4987



Ahe
ad

 o
f F

in
al 

Pub
lic

at
io

n

Pak J Med Sci     September  2024    Vol. 40   No. 8      www.pjms.org.pk     6

Hehe Dou et al.

9.	 Hou X, Yang J, Zhao Z, Liu L. A meta-analysis of the effects of 
probiotics on acute pancreatitis. Asian J Surg. 2023;46(9):3885-3889. 
doi: 10.1016/j.asjsur.2023.03.153

10.	 Minaga K, Watanabe T, Kudo M. Probiotic-Derived Polyphosphate 
Prevents Pancreatitis. Dig Dis Sci. 2021;66(11):3665-3667. doi: 
10.1007/s10620-020-06809-y

11.	 Asmat S, Shaukat F, Asmat R, Bakhat HFSG, Asmat TM. Clinical 
Efficacy Comparison of Saccharomyces Boulardii and Lactic Acid 
as Probiotics in Acute Pediatric Diarrhea. J Coll Physicians Surg 
Pak. 2018;28(3):214-217. doi: 10.29271/jcpsp.2018.03.214

12.	 Banks PA, Bollen TL, Dervenis C, Gooszen HG, Johnson CD, Sarr 
MG,  et al. Classification of acute pancreatitis--2012: revision of the 
Atlanta classification and definitions by international consensus. 
Gut. 2013;62(1):102-111. doi:10.1136/gutjnl-2012-302779

13.	 Banks PA, Freeman ML; Practice Parameters Committee of the 
American College of Gastroenterology. Practice guidelines in 
acute pancreatitis. Am J Gastroenterol. 2006;101(10):2379-2400. 
doi:10.1111/j.1572-0241.2006.00856.x

14.	 Horváth IL, Bunduc S, Fehérvári P, Váncsa S, Nagy R, Garmaa G, 
et al. The combination of Ulinastatin and Somatostatin reduces 
complication rates in acute pancreatitis: a systematic review 
and meta-analysis of randomized controlled trials. Sci Rep. 
2022;12(1):17979. doi: 10.1038/s41598-022-22341-7

15.	 Wan YD, Zhu RX, Bian ZZ, Sun TW. Effect of probiotics on length 
of hospitalization in mild acute pancreatitis: A randomized, 
double-blind, placebo-controlled trial. World J Gastroenterol. 
2021;27(2):224-232. doi: 10.3748/wjg.v27.i2.224

16.	 Werawatganon D, Vivatvakin S, Somanawat K, Tumwasorn 
S, Klaikeaw N, Siriviriyakul P, et  al. Effects of probiotics on 
pancreatic inflammation and intestinal integrity in mice with acute 
pancreatitis. BMC Complement Med Ther. 2023;23(1):166. doi: 
10.1186/s12906-023-03998-7

17.	 Mores MG, Fikry EM, El-Gendy AO, Mohamed WR, Badary OA. 
Probiotics mixture and taurine attenuate L-arginine-induced 
acute pancreatitis in rats: Impact on transient receptor potential 
vanilloid-1 (TRPV-1)/IL-33/NF-κB signaling and apoptosis. Tissue 
Cell. 2023;85:102234. doi: 10.1016/j.tice.2023.102234

18.	 Liu X, Li H, Huang H, Shen L, Zhang L, Liu X, et al. Effects of 
Probiotics Enhanced Enteral Nutrition on Gastrointestinal 
Function and Cytokines in Patients with Severe Acute Pancreatitis. 
J Kunming Med Univ. 2021;42(11):81-86. doi: 10.12259/j.issn.2095-
610X.S20211116

19.	 Lu WW, Chen X, Ni JL, Zhu SL, Fei AH, Wang XS. The role of gut 
microbiota in the pathogenesis and treatment of acute pancreatitis: 
a narrative review. Ann Palliat Med. 2021;10(3):3445-3451. doi: 
10.21037/apm-21-429

20.	 Xu F, Hu X, Li SL. Value of serum CRP and IL-6 Assays 
combined with Pancreatitis activity scoring system for assessing 
the severity of patients with acute pancreatitis. Pak J Med Sci. 
2024;40(1Part-I):145-149. doi: 10.12669/pjms.40.1.7550

21.	 Xu R, Jiang S, Zhou H, Jin W. Clinical efficacy of ulinastatin 
combined with somatostatin for treatment of severe acute 
pancreatitis and effects on immune function. Int J Clin Exp Med, 
2019, 12(9): 11333-41.

22.	 Chen F, Xu Y, Wang Z. Ulinastatin combined with Somatostatin 
enhances disease control and modulates serum inflammatory 
factors in patients with severe pancreatitis. Am J Transl Res. 
2023;15(9):5797-5807.

23.	 Fan B, Yan R sheng. Value of DAO, D-LA, APACHE Ⅱ and 
GCSI-R Scores in Evaluating the Severity and Prognosis of Acute 
Pancreatitis. J Clin Res. 39(10):1452-1455. doi: 10.3969/j.issn.1671-
7171.2022.10.004

24.	 Yan XX, Zhang X, Ai H, Wang D, Song KY. Changes of intestinal 
mucosal barrier function and effects of early enteral nutrition in 
patients with severe organophosphorus poisoning. Zhonghua 
Yi Xue Za Zhi. 2019;99(6):442-446. doi: 10.3760/cma.j.is
sn.0376-2491.2019.06.012

25.	 Gu X, Wang Y, Cai H, Fan H, Xu W, Liu Y. Effect of early enteral 
nutrition and probiotics on maintenance of the intestinal mucosal 
barrier function and immunological function in acute pancreatitis 
patients. Anhui Med Pharma J. 2022;26(10):1977-1980. doi: 
10.3969/j.issn.1009-6469.2022.10.016

26.	 Patel BK, Patel KH, Bhatia M, Iyer SG, Madhavan K, Moochhala 
SM. Gut microbiome in acute pancreatitis: A review based on 
current literature. World J Gastroenterol. 2021;27(30):5019-5036. 
doi: 10.3748/wjg.v27.i30.5019

27.	 Tao Y, Tang C, Feng W, Bao Y, Yu H. Early nasogastric feeding 
versus parenteral nutrition in severe acute pancreatitis: A 
retrospective study. Pak J Med Sci. 2016;32(6):1517-1521. doi: 
10.12669/pjms.326.11278

Authors’ Contributions:

HD conceived and designed the study.
YK, ZX, ZW and CZ collected the data and performed 
the analysis.
HD was involved in the writing of the manuscript and 
is responsible for the integrity of the study.
All authors have read and approved the final 
manuscript.


	_Hlk158624244
	_GoBack
	_Hlk141543324
	_Hlk143623074
	_Hlk143623560
	_Hlk141198519
	_Hlk141198660
	_Hlk141198776
	_Hlk141198920
	_Hlk77433598
	_Hlk141199053
	_Hlk162778100
	_Hlk141199139
	_Hlk141198277
	_Hlk141199324
	_Hlk162829383
	_Hlk141200610
	_Hlk143623653
	_Hlk141198235
	_Hlk141273398
	_Hlk143623934
	_Hlk141012379
	_Hlk142141992
	_Hlk162781515
	_Hlk139549430
	_Hlk124777120
	_Hlk134537306
	_Hlk134537601
	_Hlk125542720
	_Hlk166590373
	_Hlk166590419
	_Hlk135233702
	_Hlk167019280
	_Hlk166936655
	_Hlk167013714
	_Hlk167018901
	_Hlk167016755
	_Hlk166672383
	_GoBack
	OLE_LINK8
	_GoBack
	_Hlk166839411
	_GoBack
	_GoBack
	_Hlk164172069
	_Hlk164171765
	_Hlk164170889
	_Hlk146468146
	_Hlk162336040
	_GoBack
	_GoBack
	_GoBack
	_Hlk167562063
	_Hlk148876395
	_Hlk167565556
	_Hlk167563821
	_Hlk167566205
	_Hlk167566418
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_GoBack
	_d2uav8t55iuw
	_nckb729artt
	_gxrgkj6f4xue
	_ok18jw55w2rb
	_7ebtd6d9xc84
	_4f9njzqqgivn
	_efso4d9m8tc
	_yczcp59qllcb
	_s6yrmjnj14im
	_Hlk150971397
	_Hlk150971413
	_Hlk150971431
	_Hlk147856930
	_GoBack
	_Hlk137904530
	_Hlk166711965
	_Hlk136035713
	_Hlk166712982
	_Hlk166713128
	_Hlk166776419
	_GoBack
	_Hlk155875404
	_Hlk147343578
	_Hlk147343701
	_Hlk147344555
	_Hlk147649436
	_Hlk148945343
	_u11jai23e8rj
	_4jlgo76yh9uf
	_6rrayzlvwpnx
	_in1n42ostgpn
	_kcuzm7t986m9
	_Hlk168911865
	_Hlk160882915
	_Hlk152969382
	_Hlk162579796
	OLE_LINK2
	OLE_LINK1
	_Hlk93065377
	_GoBack
	_Hlk167176908

