
© 2018 Miao et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Drug Design, Development and Therapy 2018:12 3665–3673

Drug Design, Development and Therapy Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
3665

O r i g i n a l  r e s e a r c h

open access to scientific and medical research

Open access Full Text article

http://dx.doi.org/10.2147/DDDT.S163645

Efficacy and safety of Tongfu powder in acute 
pancreatitis patients with gastrointestinal 
dysfunction: a clinical trial

Bin Miao
Feng-Wu li
shu-Wen Zhang
hong Wang
Wen-Jie Qi
chao Wang
Department of infectious Disease, 
Beijing Friendship hospital, capital 
Medical University, Beijing, People’s 
republic of china

Objective: To evaluate the efficacy and safety of Tongfu powder for external application on 

Shénquè (the umbilicus, hereafter, Tongfu powder) versus mosapride in acute pancreatitis (AP) 

patients with gastrointestinal dysfunction.

Methods: A total of 102 AP patients were diagnosed using the latest Atlanta Criterion and 

recruited at the Department of Infectious Disease, Beijing Friendship Hospital (Beijing, People’s 

Republic of China) from August 2014 to December 2016. Patients were randomized into the Tongfu 

powder group and mosapride group using the random table. Information on scores (eg, the gastro-

intestinal function score) on days 1 and 7 of hospitalization, biochemical indicators (eg, interleukin 

[IL]-2 and IL-6), indicators for curative effects (eg, first defecation time, bowel sound recovery 

time, hospitalization costs, and duration) were collected and compared between the 2 groups.

Results: The gastrointestinal function score decreased significantly after treatment, and the 

changes were significantly different between the Tongfu powder group and the mosapride group 

(P,0.05). Significantly shorter time to first defecation and bowel sound recovery was observed 

in the Tongfu powder group versus the mosapride group (P,0.05). The improvements of IL-2, 

IL-4, intestinal fatty acid binding protein, motilin, and vasoactive intestinal peptide in the Tongfu 

powder group were higher than those in the mosapride group (P,0.05). There were no significant 

differences in hospital cost and length of hospital stay between the 2 groups.

Conclusion: This study suggested that Tongfu powder for external application may improve 

gastrointestinal function for AP patients compared with mosapride.
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Introduction
Acute pancreatitis (AP), which occurs as a result of activation of pancreatic enzymes, 

has a wide variety of causes. The disease is characterized by local pancreatic inflam-

mation with or without dysfunction of other organs. As one of the most common acute 

abdominal emergencies, most cases of AP are slight and self-limiting. However, nearly 

10%–20% of AP patients have the severe form of AP that is characterized by speedy 

onset, rapid deterioration, and high mortality (about 10%–20%).1

According to recent Chinese studies, the incidence of AP with gastrointestinal 

dysfunction ranged from 50% to 74.7%.2,3 Additionally, the incidence of AP with 

dysfunction of the intestinal barrier was reported as 59%.4 AP is often highly related 

to gastrointestinal dysfunction, leading to bacterial and endotoxin translocation, and 

ultimately, a multiple organ dysfunction syndrome (MODS). The mortality rate of AP 

is closely related to MODS. The mortality rate for AP patients with 2 organ failures 

was as high as 50%–91%.5
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The dysfunction of the intestinal barrier in the early 

stage of AP and its association with bacterial translocation, 

necrosis, and infection of the pancreas and organ failure 

are commonly acknowledged.6 In some studies, pancreatic 

infection and organ failure were reported as indicators of 

severity of pancreatitis.7,8 Additional reports have shown that 

the origin of microbes that induced pancreatic infection was 

mostly from the intestine,9 which further indicates that the 

injury of the intestinal barrier might cause systemic inflam-

matory response syndrome (SIRS), MODS, and peripan-

creatic infection. The degree of gastrointestinal dysfunction 

was closely linked with the development and prognosis of 

severe pancreatitis patients, and could be used as an important 

prognostic predictor of AP.10,11 Therefore, early detection of 

gastrointestinal insufficiency is crucial in order to improve 

the function of the gastrointestinal tract.

Numerous clinical and experimental studies have focused 

on the effects of traditional Chinese medicines (TCMs) 

in many diseases.12–14 TCM external therapy is a well-

established treatment method with a long history, which is 

characterized by ease of use and wide application with safe 

and reliable effects. TCM external therapy shows a unique 

treatment for those who refused or were unable to take oral 

drugs. Because oral treatment is common, it is plausible and 

necessary to compare the efficacy between TCM external 

therapy and oral treatment.

Here, we performed a study to evaluate the effect of 

Tongfu powder for external application on Shénquè (the 

umbilicus, hereafter, Tongfu powder) and compared it with 

mosapride that is taken orally, by assessing the gastrointes-

tinal function in AP patients.

Methods
Patient inclusion and exclusion criteria
Patients
A total of 102 AP patients were recruited at the Department 

of Infectious Disease, Beijing Friendship Hospital affiliated 

with Capital Medical University (Beijing, People’s Republic 

of China) between August 2014 and December 2016. The 

study protocol was approved by the Ethics Committee of 

Beijing Friendship Hospital. All patients provided written 

informed consent before participation in the study. This trial 

was registered with at ClinicalTrials.gov (NCT02204189).

Diagnosis criteria
AP was diagnosed using the 2012 Atlanta  Criteria.15 Those 

who met 2 or 3 of the following criteria were diagnosed as 

AP: 1) abdominal pain consistent with AP (acute, sudden, 

persistent upper abdominal pain, often radiating to the back); 

2) the activity of serum amylase being at least 3 times higher 

than the normal upper limit; 3) enhanced computed tomogra-

phy, magnetic resonance imaging, or abdominal ultrasound 

showing evidence of AP.

Organ failure diagnosis
Patients who had a Marshall score of .2 were defined as hav-

ing organ failure, including lung, heart, and kidney failure.16 

Failure of other organs (the liver, the gastrointestinal tract, the 

coagulation system, and the brain) was diagnosed according 

to the China MODS scoring criteria.17

severity rating
AP was categorized into 3 types using the 2012 Atlanta 

Standard.15 Mild AP (MAP) was characterized by no organ 

failure, and no local or systemic complications; moderately 

severe AP (MSAP) was the one with organ failure, but had 

persisted for ,48 hours with local or systemic complications; 

severe AP (SAP) was characterized by at least 1 organ failure 

(organ failure persists more than 48 hours).

inclusion criteria
Patients who met the diagnostic criteria for AP, with a gas-

trointestinal function score of 1 were admitted to hospital 

within 72 hours.

exclusion criteria
AP patients who had the following conditions were excluded: 

gastrointestinal cancer, chronic gastrointestinal diseases, 

acute gastrointestinal disease with positive fecal occult 

blood; or confusion; ,18 years of age; pregnant or lactat-

ing women.

Patient removal criteria
Patients who died in the hospital within 24 hours of admission 

were removed from the study as they received no drugs due to 

the rapid progress of the disease. Patients who quit the study 

or discharged on their own were also removed.

grouping
Patients who met the inclusion criteria were randomized into 

either the Tongfu powder group or the mosapride group using 

the random table. The study participants were unblinded 

because the 2 groups had different delivery methods.

Treatment and assessment
Treatment
general treatment
All patients were treated in accordance with the guidelines 

for AP.18
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The Tongfu powder group
Patients in this group were treated with Tongfu powder 

via umbilical compress therapy. The Tongfu powder was 

made of raw rhubarb (Polygonaceae), Magnolia officinalis 

(Magnoliaceae Juss), and aurantii (Citrus L.). Every 1 g of 

Tongfu powder was mixed with 1 mL Huoxiang Zhengqi 

Liquid (Beijing Tongrentang Pharmaceutical Co., Ltd., 

Beijing, People’s Republic of China); then, the mixture was 

applied in patients’ navel covered with a Shexiang Zhuanggu 

plaster (Henan Lingrui Pharmaceutical Co., Ltd., Xinyang, 

People’s Republic of China).

The powder and plaster were changed every 24 hours and 

the treatment lasted for 7 days.

The mosapride group
Patients in this group were given 5 mg mosapride (Sumitomo 

Pharmaceutical Co., Osaka, Japan; packaged by Suzhou 

Ltd. Co., Suzhou, People’s Republic of China). The China 

State Food and Drug Administration approval number was 

J20110022. It was administered orally or via gastric tube 

3 times a day for 7 days.

Observational indicators: symptoms, signs, 
and scores
The endpoint of the study was death at 3 months. Data on 

days 1, 3, and 7 during hospitalization were recorded, includ-

ing symptoms (abdominal pain, distention, hematemesis, 

hematochezia, the number of independent defecations, and 

digestive function), signs (tenderness, rebound tenderness, 

muscle tension, number of bowel sounds), and scores (Acute 

Physiology and Chronic Health Evaluation II score and the 

gastrointestinal function score used for MODS diagnostic 

criteria). The Chinese syndrome score, Ranson score, and 

computed tomography grade were obtained on days 1 and 7 

of hospitalization.

Biochemical indicators
Biochemical indicators were measured with relative test 

kits, including interleukin (IL)-2, IL-6, intestinal fatty acid 

binding protein (IFABP), diamine oxidase (DAO), d-lactic 

acid (DLA), endotoxin, vasoactive intestinal peptide (VIP), 

IL-4, motilin, and cholecystokinin (CCK).

curative effects
Indicators for curative effects were recorded, including the 

time to first defecation, bowel sound recovery time, adverse 

reactions, number and type of organ failure, complications, 

and hospitalization costs and duration.

statistical analyses
All statistical analyses were performed using SPSS 17.0 

software package (SPSS Inc., Chicago, IL, USA). Continu-

ous variables and categorical variables were summarized as 

mean ± standard deviation or frequencies (and percentages). 

Comparisons were performed using the independent sample 

t-test for normally distributed variables and nonparametric 

test (ie, signed rank test) for nonnormally distributed vari-

ables. A P,0.05 was considered statistically significant.

Results
general information
A total of 102 AP patients were enrolled. Six patients were 

excluded due to nonparticipation; 96 cases were chosen for 

further analysis in this study, with 50 cases in the Tongfu pow-

der group and 46 cases in the mosapride group. There were no 

significant differences in sex, age, etiology, and Acute Physiol-

ogy and Chronic Health Evaluation II score, MODS score, and 

gastrointestinal function score on day 1 between the 2 groups 

(P.0.05, Table 1). AP patients underwent stratified analysis 

according to the classification of AP, including 40 MAP cases, 

56 MSAP cases, and no SAP case. There were also no signifi-

cant differences in sex, age, etiology, and APACHE II score, 

MODS score, and gastrointestinal function score on day 1 

between the Tongfu powder and the mosapride group regarding 

MAP and MSAP classification (all P.0.05, Tables S1 and S2).

The incidence of organ failure in aP 
patients
Among 96 AP patients, 19 patients developed organ 

failure when admitted, including liver failure (11 cases), 

Table 1 comparison of fundamental data for all aP patients

Mosapride 
group (n=46)

Tongfu powder 
group (n=50)

P-value

sex 0.592
Male/female 27/19 27/23

age 51.33±17.847 53.73±17.548 0.558
etiology 0.953

Biliary 21 24
adipose 7 5
alcohol 0 2
greasy food 5 3
Unknown cause 3 6

Type 0.712
Mild 15 15
Medium 21 25

aPache ii score 3.47±2.62 3.9±2.37 0.458
MODs score 1.81±1.09 1.75±1.35 0.845
gastrointestinal score 1.03±0.70 1.05±0.55 0.877

Abbreviations: aP, acute pancreatitis; aPache ii, acute Physiology and chronic 
health evaluation ii; MODs, multiple organ dysfunction syndrome.
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gastrointestinal failure (15 cases), and respiratory failure 

(4 cases). No patient developed circulation, kidney, brain, and 

coagulation function and metabolism failure. Additionally, 

3 patients developed 2-organ failure and 1 patient developed 

3-organ failure.

changes of gastrointestinal score in aP 
patients before and after treatment
The gastrointestinal score gradually decreased after treatment 

in both the mosapride group and the Tongfu powder group 

(Table 2). The score on day 7 was significantly lower than 

that on day 1 (all P,0.05, Table 2).

The comparison of gastrointestinal 
dysfunction treatment effect in the 
2 groups
As is shown in Table 3, all AP patients in the Tongfu pow-

der group showed shorter time to first defecation and bowel 

sound recovery than that in the mosapride group, and the 

difference was statistically significant (all P,0.05). MAP 

patients in the Tongfu powder group also had a shorter time 

to first defecation than that in the mosapride group, and the 

difference was statistically significant (P,0.05). MSAP 

patients in the Tongfu powder group had a shorter time to 

bowel sound recovery than the mosapride group, and the dif-

ference was statistically significant (P,0.05). There was no 

significant difference among AP, MAP, and MSAP patients 

in improved gastrointestinal function (gastrointestinal score 

at day 1 subtracting score at day 7, Table 3).

The comparison of biochemical 
indicators in the 2 groups
The changes of biochemical indicators were evaluated using 

value on day 1 subtracted from value on day 7 (including 

IL-2, IL-6, IFABP, DAO, DLA, endotoxin, and VIP) or value 

on day 7 subtracted from that on day 1 (including IL-4, moti-

lin, and CCK). Among these indicators, the improvements of 

IL-2, IL-4, IFABP, motilin, and VIP in the Tongfu powder 

group were significantly higher than those in the mosapride 

group (P,0.05, Table 4).

The comparison of TcM syndromes 
scores in the 2 groups
Patients were evaluated by TCM syndrome scores after treat-

ment; the results in both groups were decreased compared 

Table 2 Trends of aP patients in gastrointestinal score over time

 AP patients Mosapride group Tongfu powder group

Day 1 Day 7 Day 1 Day 7 Day 1 Day 7

gastrointestinal score (point) 1.06±0.625 0.40±0.643 1.03±0.728 0.48±0.667 1.08±0.532 0.33±0.621

P-value 0.001* 0.001* 0.001*

Note: *P,0.05: difference was statistically significant.
Abbreviation: aP, acute pancreatitis.

Table 3 comparison of gastrointestinal dysfunction treatment 
effect for aP, MaP, and MsaP patients

Mosapride 
group 

Tongfu powder 
group

P-value

First defecation time (day)
aP 5.34±2.12 4.28±1.98 0.036*
MaP 6.23±1.59 3.86±2.14 0.003*
MsaP 4.74±2.26 4.55±1.87 0.768

First bowel sounds recovery time (day)
aP 4.84±2.13 3.67±1.80 0.016*
MaP 4.29±2.20 3.40±1.64 0.227
MsaP 5.28±2.02 3.83±1.90 0.025*

improvement of gastrointestinal function (day)
aP 0.56±0.80 0.63±0.72 0.295
MaP 0.42±0.67 0.70±0.48 0.277
MsaP 0.67±0.90 0.60±0.821 0.821

Note: *P,0.05: difference was statistically significant.
Abbreviations: aP, acute pancreatitis; MaP, mild acute pancreatitis; MsaP, moder-
ately severe acute pancreatitis.

Table 4 The comparison of biochemical indices in 2 groups of 
aP patients

Changes Mosapride 
group

Tongfu powder 
group

P-value

il-2 -2.49±6.03 1.94±9.31 0.032*
il-4 1.41±15.80 8.50±13.75 0.047*
il-6 45.09±105.01 80.36±140.62 0.287
iFaBP -3.67±7.38 2.57±14.15 0.042*
DaO -3.60±9.57 -1.88±7.16 0.393
Dla -0.01±0.05 -0.05±0.26 0.390
endotoxin 0.17±0.43 0.23±0.28 0.464
MTl 2.03±44.49 24.51±26.83 0.047*
ccK 10.69±139.17 29.46±164.47 0.619
ViP -44.23±180.13 32.44±139.13 0.044*

Notes: *P,0.05: difference was statistically significant. The changes of biochemical 
indicators were evaluated using value on day 1 subtracted from that on day 7 
(including il-2, il-6, iFaBP, DaO, Dla, endotoxin, and ViP) or value on day 7 
subtracted from that on day 1 (including il-4, MTl, and ccK).
Abbreviations: aP, acute pancreatitis; ccK, cholecystokinin; DaO, diamine 
oxidase; Dla, d-lactic acid; iFaBP, intestinal fatty acid binding protein; il, interleukin; 
MTl, motilin; ViP, vasoactive intestinal peptide.
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to pretreatment (all P,0.05, Table S3), but there was no 

significant difference in changes in scores between the 

2 groups (P.0.05, Table S4).

The comparison of hospital cost in the 
2 groups
As is shown in Table 5, there were no significant differences 

in hospital cost and duration between the 2 groups. However, 

MAP patients in the Tongfu powder group spent significantly 

less time and cost compared to those in the mosapride group. 

There were no significant differences for MASP patients in 

hospital cost and duration (Table 5).

The comparison of clinical outcomes in 
the 2 groups
There was no significant difference in the incidence of organ 

failure, operation rate, and mortality rate after treatment 

between the 2 groups (Table S5).

The comparison of adverse reactions
Two cases of 50 AP patients in the Tongfu powder group 

developed umbilical red rash, which disappeared when 

patients stopped using Tongfu powder. The incidence of 

adverse reactions was 4% in the Tongfu powder group. 

One case out of the 46 AP patients in the mosapride group 

developed diarrhea, which disappeared when medication was 

discontinued. The incidence of adverse reactions was 2.8% 

in the mosapride group. The difference in the incidence of 

adverse reactions was not statistically significant between 

the 2 groups.

Discussion
To the best of our knowledge, our clinical trial represents the 

first effort to investigate the effect of TCM external therapy 

on gastrointestinal dysfunction in AP patients. We found 

that the Tongfu power group showed shorter time to first 

defecation and bowel sound recovery than the mosapride 

group. The improvements of IL-2, IL-4, IFABP, motilin, and 

VIP in the Tongfu powder group were significantly higher 

than those in the mosapride group. However, there were no 

significant differences in changes in the gastrointestinal func-

tion scores and TCM syndrome, hospital cost and duration, 

and rates of adverse reaction between the 2 groups. Although 

the findings require validations in multicenter studies with a 

larger sample size, they provide important empirical evidence 

for AP therapy.

With the 2 groups showing some differences in time 

to first defecation and bowel sound recovery, they did 

not, however, differ in changes in gastrointestinal func-

tion scores, indicating that Tongfu powder and mosapride 

perform similarly in improving gastrointestinal function. 

A comprehensive and accurate assessment of gastrointestinal 

function would help early detection of the occurrence of 

SIRS MODS. However, because gastrointestinal function 

involves many aspects, including food delivery function, 

digestion and absorption function, and immune function,19,20 

evaluation of gastrointestinal function becomes complicated 

and, to date, no consistent standard methods are available. 

Methods in clinical setting mainly include scores of the 

clinical manifestations of gastrointestinal function, gastro-

intestinal permeability detection, intestinal mucosal tissue, 

morphological changes of Cajal cells, and flora shift detec-

tion. Considering the limitations in ethics and experimental 

techniques, we used the time to bowel sound recovery and 

first defecation and the gastrointestinal function score used 

for MODS diagnostic criteria as indicators of gastrointesti-

nal function, and they are predictive for improvements and 

prognosis for AP patients.21,22

Currently, treatments of gastrointestinal dysfunction 

with Western medicine are mainly through increasing gas-

trointestinal motility using gastrointestinal motility drugs, 

regulating intestinal flora by microecological agents, and 

repairing intestinal mucosa by intestinal nutrition, but the 

effects are limited.23–25 A variety of TCM combined with 

Western medicine treatments can improve gastrointestinal 

function, including the use of Tongfu powder developed by 

Zhao et al.26 Tongfu powder was made using raw rhubarb and 

Citrus aurantium, which are ground into a powder. Clinical 

observations suggest that Tongfu powder could improve 

gastrointestinal function in AP patients, but no experimental 

studies have been conducted to evaluate its clinical efficacy. 

In this clinical trial, the control group was treated with the 

third-generation gastrointestinal motility drug, mosapride. 

Table 5 economic expenditure of aP, MaP, and MsaP patients

Mosapride group Tongfu powder group P-value

hospital cost (Yuan)
aP 19,403.36±7,140.34 19,799.36±10,895.08 0.858
MaP 17,716.33±7,248.95 13,080.33±3,041.94 0.041*
MsaP 20,584.28±7,002.39 23,718.79±11,925.47 0.307

hospital duration (day)
aP 9.97±2.73 9.61±3.47 0.854
MaP 9.60±2.61 7.53±1.69 0.016*
MsaP 10.24±2.84 10.96±3.69 0.476

Note: *P,0.05: difference was statistically significant.
Abbreviations: aP, acute pancreatitis; MaP, mild acute pancreatitis; MsaP, moder-
ately severe acute pancreatitis.
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Mosapride indirectly increases the release of acetylcholine in 

nerve endings by stimulating the 5-HT4 receptor of the motor 

ganglion neurons in the intestinal nervous system,27 promotes 

gastric emptying, and has a certain effect on increasing peri-

stalsis and contraction of gastrointestinal smooth muscle. In 

this study, we found that the gastrointestinal function score 

after treatment in either the Tongfu powder group or the 

mosapride group showed a decreasing trend, and the score 

on the seventh day was significantly reduced compared to 

that on the first day, suggesting the 2 treatment methods can 

reduce gastrointestinal score.

In the study, the biochemical indicators measured 

included IFABP, DAO, DLA, endotoxin, inflammatory 

factors (IL-2, IL-4, and IL-6), and gastrointestinal hormones 

(motilin, CCK, and VIP). The improvements of IL-2, IL-4, 

IFABP, motilin, and VIP in the Tongfu powder group were 

significantly higher than those in the mosapride group. This 

finding suggests the following: 1) Tongfu powder can reduce 

the level of proinflammatory cytokines (IL-2) and increase the 

level of anti-inflammatory factors (IL-4) to block the develop-

ment of SIRS, thereby reducing the occurrence of MODS. 

2) IFABP, located in the intestinal mucosa, is released into 

the circulation when ischemia occurs, resulting in increased 

level of blood IFABP. Therefore, IFABP can reflect intestinal 

mucosal permeability, and also be considered as a critical 

indicator of early gastrointestinal failure in critically ill 

patients.28,29 In this study, the improvement of IFABP in the 

Tongfu powder group was significantly higher than that in 

the mosapride group, indicating that Tongfu powder could 

improve intestinal mucosal permeability of AP patients. 

3) Motilin and VIP are gastrointestinal hormones, and motilin 

is a stimulatory hormone that can accelerate gastric emptying, 

and VIP is an inhibitory hormone that can relax the diges-

tive tract smooth muscle and slow down gastric emptying. 

The Tongfu powder group had significant improvements for 

motilin and VIP compared with the mosapride group, which 

suggests that Tongfu powder may improve gastrointestinal 

motility through the regulation of gastrointestinal hormone 

levels. No significant changes were observed in IL-6, DAO, 

DLA, endotoxin, and CCK, which could be explained by 

the following reasons: 1) mosapride in the control group in 

this study may have a certain effect on the improvement of 

gastrointestinal function, leading to the nonsignificant dif-

ference; 2) the mechanism underlying the effect of Tongfu 

powder is complex, with other ways available to improve 

gastrointestinal function.

The treatment method of Tongfu powder is easy to per-

form in a clinical setting and it only targets the umbilicus, 

which is easy for patients to accept with good compliance. 

For MAP patients who received Tongfu powder, the hospital 

cost and duration decreased, compared to those who received 

mosapride, resulting in a lower burden for the patients and 

their families. Furthermore, only 2 patients presented local-

ized red rash in umbilical region, and both recovered after 

stopping medications. The incidence of adverse reaction was 

low and easy to deal with.

Admittedly, there were several limitations in our study. 

First, our sample size was limited due to resources. A larger 

population is needed to validate our findings in multicenter 

studies. We suggest that SAP might be included for com-

prehensive evaluation of the effect of Tongfu powder on 

gastrointestinal dysfunction. Second, longer follow-ups are 

needed to observe outcomes. Third, a comparison between 

oral treatment and topical therapy might be required when 

interpreting the findings.

Conclusion
In summary, the present study is the first to demonstrate that 

Tongfu powder may improve gastrointestinal function for 

AP patients compared with mosapride. Validations in mul-

ticenter studies with a larger sample size are warranted for 

further evaluation. Nonetheless, our study provides important 

additional evidence for the therapy of AP.
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Table S1 comparison of fundamental data for all MaP patients

Mosapride 
group (n=19)

Tongfu powder 
group (n=21)

P-value

sex
Male/female 10/9 10/11 0.775

age 53.33±19.360 56.40±16.565 0.645
etiology 0.967

Biliary 9 10
adipose 2 1
alcohol 0 0
greasy food 2 1
Unknown cause 1 3

aPache ii score 3.23±2.49 3.73±1.98 0.575
MODs score 1.20±0.86 1.40±0.63 0.475
gastrointestinal score 0.80±0.41 0.93±0.26 0.301

Note: Data are presented as mean ± standard deviation.
Abbreviations: aPacheii, acute Physiology and chronic health evaluation ii; MaP, mild acute pancreatitis; MODs, multiple organ dysfunction syndrome.

Table S2 comparison of fundamental data for all MsaP patients

 Mosapride 
group (n=27)

Tongfu powder 
group (n=29)

P-value

sex
Male/female 18/9 14/15 0.644

age 49.90±17.026 52.12±18.254 0.675
etiology 0.990

Biliary 12 14
adipose 5 4
alcohol 0 2
greasy food 2 2
Unknown cause 2 3

aPache ii score 3.61±2.76 4.0±2.61 0.634
MODs score 2.23±1.04 1.96±1.62 0.502
gastrointestinal score 1.19±0.814 1.12±0.67 0.748

Note: Data are presented as mean ± standard deviation.
Abbreviations: aPacheii, acute Physiology and chronic health evaluation ii; MODs, multiple organ dysfunction syndrome; MsaP, moderately severe acute pancreatitis.

Table S3 TcM syndromes scores for aP patients before and after treatment

AP patient Mosapride group Tongfu powder group

Day 1 Day 7 Day 1 Day 7 Day 1 Day 7

improvement of gastrointestinal  
function

6.6±3.84 2.24±2.58 6.82±4.02 2.18±2.36 6.41±3.72 2.30±2.79

P-value ,0.001* ,0.001* ,0.001*

Notes: *P,0.05: difference was statistically significant. Data are presented as mean ± standard deviation.
Abbreviations: aP, acute pancreatitis; TcM, traditional chinese medicine.
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Table S4 TcM syndromes scores for aP, MaP, and MsaP patients

Mosapride 
group

Tongfu powder 
group

P-value

TcM syndromes scores
aP 4.64±3.77 4.11±4.17 0.582
MaP 2.57±3.20 2.93±3.29 0.773
MsaP 6.16±3.48 4.83±4.54 0.301

Abbreviations: aP, acute pancreatitis; MaP, mild acute pancreatitis; MsaP, moderately severe acute pancreatitis; TcM, traditional chinese medicine.

Table S5 clinical outcomes of aP patients by randomizations

Mosapride 
group

Tongfu 
powder 
group

P-value

arDs 2 1 0.621
liver failure 5 8 0.943
gastrointestinal function failure 6 8 0.706
Operation rate 0 0 1.000
Mortality 0 0 1.000

Abbreviations: aP, acute pancreatitis; arDs, acute respiratory distress syndrome.
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