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Abstract

Background: Low- and middle-income countriesare facing anincreasein theincidence of acute pancreatitis (AP)—characterized
by rapid onset, fast progression, high rate of severity, and high mortality. Progression of AP into severe AP (SAP) resultsin a
series of complications such as organ dysfunction, local abscesses, pseudocysts, and necrosis. Although the treatment of AP is
primarily supportive, including fluid resuscitation and organ support, thereis still alack of consensus on the optimal management
regimen for fluid therapy, and strategiesto promote gastrointestinal recovery remain limited. As no effectiveintervention measure
has yet been devel oped, supportive therapy remains the primary approach for the early treatment of AP. DaXianXiong decoction
isawidely used traditional Chinese medicine formulation; however, limited research has been conducted on its clinical efficacy.

Objective: This study aims to evaluate the efficacy and safety of DaXianXiong decoction in preventing AP from progressing
to SAP, assessing itsimpact on SAP incidence, clinical severity scores, inflammation markers, and gastrointestinal function, and
providing evidence for AP management.

Methods: This study is arandomized, double-blind, placebo-controlled, single-center clinical trial. The primary outcomes will
include the incidence of SAP, modified computed tomography severity index score, APACHE |1 (Acute Physiology and Chronic
Health Evaluation I1) score, modified Marshall score, and levels of the inflammation factor. The secondary outcomeswill include
the effect of the gastrointestinal dysfunction treatment. Evaluationswill be conducted at baseline; 24 hours after the intervention;
and on days 3, 7, and 28 after the intervention in both groups. A total of 60 eligible patients will be randomly allocated ina 1:1
ratio to the intervention group and the control group. Both groupswill receive standard Western medical treatment for pancreatitis.
Theintervention group will additionally receive DaXianXiong decoction, while the control group will receive a placebo similar
to the decoction.

Results: This study has been funded by the Performance Incentive Project of Scientific Research Ingtitutions in Chongging.
The trial was registered in April 2024, and data analysis is expected to be completed by April 2025. The study results will be
presented at both national and international conferences and published in peer-reviewed journals.

Conclusions: This trial will help us assess the effectiveness and safety of DaXianXiong decoction in patients with AP and
provide clinical evidence on the efficacy and safety of DaXianXiong decoction in preventing the progression of AP to SAP. By
evaluating its impact, the findings will contribute to the understanding of DaXianXiong decoction as an adjunct therapy in AP
management and may offer anovel complementary treatment strategy for AP, potentially improving patient outcomes and reducing
complications.

Trial Registration: ChineseClinical Trial Registry ChiCTR2300076885; https://www.chictr.org.cn/showproj.html 2proj=207084

International Registered Report Identifier (IRRID): DERR1-10.2196/67392

(IMIR Res Protoc 2025;14:e€67392) doi: 10.2196/67392
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Introduction

Acute pancredtitis (AP) is a common yet potentially fatal
inflammatory disorder of the pancreas, characterized by severe
abdominal pain, multi-organ dysfunction, and pancreatic
necrosis. The global incidence of AP is approximately 30-40
cases per 100,000 people, with over 2000 fatalities annually
[1]. Severe AP (SAP), which involves persistent organ failure
lasting =48 hours, isthe most life-threatening form of AP, with
amortality rate of 20%-40% despite significant advancements
in treatment [2-4]. Approximately 20% of patients with AP
progressto SAP, which is associated with severe complications
such asorgan failure, infections, and increased health care costs
[1,5].

The pathophysiology of AP is characterized by premature
activation of trypsin within the pancreatic acinar cells, triggering
pancreatic autodigestion and | eading to asystemic inflammatory
response. This response results in systemic inflammatory
response syndrome, which can progress to multi-organ
dysfunction syndrome [6,7]. Although the treatment of AP is
mainly supportive, including fluid resuscitation and organ
support, there remains a lack of consensus on the optimal
management protocols for fluid therapy [8,9], and strategiesto
promote gastrointestinal recovery remain limited [10].

In addition to conventional Western treatments, Chinese herbal
medicines have gained attention for their potential in managing
AP. Chinese herbal medicines are known for their ability to
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target multiple biological pathways involved in inflammation,
immune response, and organ protection, offering a broader
approach compared to single-target Western therapies[11,12].
DaXianXiong decoction, a traditional herbal formula used in
China for over 30 years, has been reported to improve
gastrointestina  symptoms and modulate inflammation.
However, its clinical efficacy in preventing the progression of
AP to SAP has not been conclusively demonstrated due to the
lack of robust randomized controlled trials [12-14].

In light of these challenges, there is an urgent need for
high-quality studies to evaluate the efficacy and safety of
DaXianXiong decoction in the trestment of AP. Thisstudy aims
to assess the potential of DaXianXiong decoction in preventing
the progression of AP to SAP, reducing inflammatory markers,
improving gastrointestina function, and assessing safety and
complications.

Methods

Trial Design

This is a singlecenter, randomized, double-blind,
placebo-controlled study. It adheresto the guidelines mentioned
inthe SPIRIT (Standard Protocol Items. Recommendations for
Interventiona Trials) statement (Multimedia Appendix 1).

During thetrial, all eligible patients will be randomly assigned
to either the intervention group or the placebo group. Both
groups will receive the standard treatment for AP. A detailed
workflow depicting the study processis presented in Figure 1.
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Figure 1. Workflow.
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Assessed for eligibility: acute pancreatitis
patients who meet inclusion criteria

Ineligible: meeting exclusion criteria or

declined to participant

Randomization and baseline assessment

(0=60)

Intervention group (n=30)

DaXianXiong Decoction (10.5 g)
Nasal feeding or oral administration
Four time/24h

Control group (n=30)

Placebo (10.5 g)

Nasal feeding or oral administration

Four time/24 h

Outcomes assessment:

Occurrence of severe acute pancreatitis

Levels of inflammation factor

Gastrointestinal dysfunction treatment

effect
Curative effects
Safety outcomes

Statistical analysis

Study Population

Patients will be enrolled from the intensive care unit in

Chongqing Traditional Chinese Medicine Hospital, agradelll

level A hospital in China.

Recruitment of Patients

The study group will be recruiting and allocating the patients.

Eligible patients who are willing to participate in the trial will

be provided with an informed consent form with details of the

study objectives, procedures, and potentia risks (Multimedia

Appendix 2).

Patient and Public I nvolvement

Our research will not include any design, implementation, or

reporting from patients or the public.

Inclusion Criteria

Wewill select patients based on thefollowing inclusion criteria:

«  Presence of AP as confirmed using the revised Atlanta
classification [15]

»  Aged 18-75years

»  Timeof illness onset under 24 hours

Exclusion Criteria

We will use the following exclusion criteria

https://www.researchprotocol s.org/2025/1/e67392
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Drop out
Reasons recorded

«  Patients with severe diseases affecting vital organs, such
as liver dysfunction, heart failure, and malignant tumors

«  Patients participating in another study within 3 months of
enrollment

« Those with known allergies to any of the prescribed
medicines

»  Pregnant or lactating women

Withdrawal Cases

Patients can withdraw from the study at any point without any
repercussions. |f a patient discontinues the intervention or
decides to participate in another study, they will no longer be
included in the present study. However, even when a patient
withdraws from the study, the data collected up to that point
will beretained and included in theanalysis, unless specifically
requested otherwise. The withdrawa and noncompliance of
patients will also be documented. Incomplete data will be
addressed based on thewithdrawal rate. If therateis <5%-10%,
we will perform data cleaning. If the withdrawal rate exceeds
10%, the missing data will be managed through imputation,
intention-to-treat analysis, and sensitivity analysis.

Management of Dropout Cases

All patients who provide informed consent and meet the
eligibility criteriafor enrollment in this randomized controlled
trial, irrespective of the timing or reasons for their withdrawal
later, will be categorized as dropouts if they are lost to
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follow-up. However, patients who discontinued the treatment
regimen because of complete symptom remission will not be
considered dropouts. The investigators will comprehensively
document the reasons for each dropout in the case report form.
Resal-world circumstances, including adverse events (AEs), will
be accounted for during the statistical analysis. In addition, we
will carefully record and preserve the data about all enrolled
patients who will receive the assigned investigational
medications, regardless of their withdrawal status, for
observation purposes and to be used as a data archive and for
the intention-to-treat analysis.

Interventions

All patients will be provided with detailed information about
the study. Once informed consent is obtained and baseline

Figure 2. Components of DaXianXiong decoction.
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assessments are completed, eligible patients will be randomly
allocated to the intervention or placebo group. Notably, the
investigational drug in this study was Chinese medicine, so
patients were required not to take other Chinese medicine or
Chinese patent medi cine throughout the study. Both groupswill
receive standard treatments. In addition to the standard
treatment, the intervention group will receive DaXianXiong
decoction (Figure 2). The constituent botanical drugs of the
DaXianXiong decoction are listed in Table 1. DaXianXiong
decoction includes three herbs, namely, 30 g of Rhel Radix et
Rhizoma (Shengdahuang), 30 g of Natrii Sulfas (Mangxiao),
and 3 g of Kansui Radix (Gansui). The dosage of each herb was
determined based on the guidelines outlined in The Chinese
Pharmacopoeia, 2020 edition [16].
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Table 1. Components of DaXianXiong decoction.
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Drugname  Part this L ocation of Dose(g) Use Medicine form, Registra=  Quality  Storage condition
formulaus- manufacture dosage, frequency  tion status  control re-
es (yesdno) port
(yes/no)
DaHuang Roots Sichuan Neau- 7.5 Nasal feeding Powder, dissolvedin  Yes Yes «  Powder: storedin
(Rhei Radix tus Co, Ltd, or oral admin- 50 mL of warm wa- the pharmacy depart-
et Rhizoma) Sichuan, China istration ter, every 6 h, lasts ment; 18-20 °C and
48h 45%-75% humidity
«  Decoction: kept in
theward; 26-28 °C
and 50%-60% hu-
midity
Mang Xiao  Mineral Sichuan Neau- 7.5 Nasal feeding Powder, dissolvedin  Yes Yes «  Powder: storedin
(Natrii Sul- tus Co, Ltd, or oral admin- 50 mL of warm wa- the pharmacy depart-
fas) Sichuan, China istration ter, every 6 h, lasts ment; 18-20 °C and
48h 45%-75% humidity
«  Decoction: kept in
theward; 26-28 °C
and 50%-60% hu-
midity
Gan Sui Roots Sichuan Neau- 0.5 Nasal feeding Powder, dissolvedin  Yes Yes «  Powder: storedin
(Kansui tus Co, Ltd, or oral admin- 50 mL of warm wa- the pharmacy depart-
Radix) Sichuan, China istration ter, every 6 h, lasts ment; 18-20 °C and
48h 45%-75% humidity

«  Decoction: kept in
theward; 26-28 °C
and 50%-60% hu-
midity

The Department of Pharmacy of the Chongging Traditional
Chinese Medicine Hospital will perform the following
processing steps on DaXianXiong decoction: water extraction,
separation, concentration, drying, and granulation. Each sachet
will contain 10.5 g of powdered decoction. The production and
processing procedures will be conducted as per the guidelines
specified in The Chinese Pharmacopoeia. The powder will be
processed and filled in standardized clean production workshops.
The treatment method will involve nasal feeding or oral
administration of DaXianXiong decoction four times a day,
once every 6 hours, and dissolved in 50 mL of warm boiled
water. The course of the treatment will be 48 hours.

We will design placebos similar to the intervention drugs in
terms of shape, color, smell, and solubility so that patients have
asimilar sensory experience. Placebos have no efficacy or side
effects. They will aso be produced by the Department of
Pharmacy of the Chongging Traditional Chinese Medicine
Hospital.

In the event of a serious AE or alergic reaction caused by the
research medication, the principal investigator will open the
emergency envelope and discontinue the trial for that patient.
Details of the event and unblinding will be recorded in the case
report form, and the patient will receive appropriate treatment.
The relevant departments and ethics committees will be
promptly notified within 24 hours.

Randomization

Randomi zation will be conducted by an independent statistician
using SPSS Statistics 26.0 (IBM Corp) software. A

https://www.researchprotocol s.org/2025/1/e67392

predetermined random number table will be generated, and 60
patients will be randomly assigned to either the intervention
group or the standard-of-care group in a 1:1 ratio. To ensure
accuracy and reliability, a random distribution table will be
created in triplicate, with copies provided to the project leader,
pharmacist, and statistician. The statistician, who remainsblind
to the trial and is not involved in patient recruitment, will
generate the allocation sequence and securely store the master
randomization list. Randomization will be implemented using
a sealed envel ope method to maintain allocation conceal ment.
Each patient will receive a unique study identification number
upon enrollment. The randomization table will be used to
seguentially assign these numbers to either the intervention or
control group. Each assignment will be enclosed in an opague,
sequentially numbered, and sealed envelope. After obtaining
informed consent, the recruiter will open the envelope
corresponding to the patient’s study | D and determine the group
assignment.

Blinding

This study will be conducted as a double-blind trial to ensure
that both patients and researchers remain unaware of group
assignments. Each patient will be provided with a package
containing medication numbers and labels. Random numbers
will be securely sealed in doubl e opaque envel opes and managed
by a specialist (ZL). Each patient will be provided with their
designated emergency letter, which will be carefully kept in
secure storage until the study is completed. Discontinuation of
the intervention and unblinding will only occur under specific
circumstances: the patient experiences a drug-related serious
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AE, the patient fails to comply with the protocol regarding the 24 hours after the final treatment (T21, end point 1), 3 days after
administration of the investigational drug, or the investigator the final treatment (T2, end point 2), 7 days after the final
determines that continuing thetrial may pose potential harmto  treatment (T3, end point 3), and 28 days after the final treatment
the patient. (T4, final end point). The data collection and assessment

schedule are listed in Table 2.
Outcome M easures

The outcome measureswill be determined at varioustime points
throughout the study, including baseline (TO, before treatment),

Table 2. The data collection and assessment schedule.

Assessments Study period Follow-up
Enrollmentand  Intervention (48  Primary end point T2 T3 T4
alocation (TO) hours) (T1)
Enrollment
Eligibility screen d
Informed consent O
Medical history d
Allocation O
Randomization O

Intervention
I ntervention group
Placebo group

Assessments
Incidence of SAP? U o U 0
Modified Marshall score d O 0 O O
Modified CTSI O o O o O
APACHE I1€ score O o O o O
C-reactive protein O ad O O O
91 O O O O O
IL-4 O O O O O
IL-6 0 0 0 0 0
IL-8 O O O O O
IL-10 0 0 0 0 0
TNFS-a O 0 O 0 O
Safety outcomes ad O
Hospitalization ad
Survival

8SAP: severe acute pancreatitis.

beTsI: computed tomography severity index.

CAPACHE I1: Acute Physiology and Chronic Health Evaluation I1.
dIL: interleukin.

®TNF: tumor necrosis factor.

SAP incidence (%) = (number of SAP cases/total number of

Primary Outcomes patients) x 100%

The primary outcome of this study is the incidence of SAP,
which will be calculated using the following formula:
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Secondary Outcomes

Modified Computed Tomography Severity | ndex

According to the analysis of the area under the curve, the
modified computed tomography severity index demonstrates
the highest accuracy in predicting SAP. It isasimpler and more
accurate scoring tool, showing a stronger statistical correlation
with factors such as length of hospital stay, development of
infection, organ failure, and mortality [17,18]. It will be
determined using the following formula:

Computed tomography severity index = (original score—current
score)/original score x 100%

APACHE |l Score

The APACHE Il (Acute Physiology and Chronic Health
Evaluation 1) scoring system has high sensitivity and exhibits
a negative predictive value in predicting pancreatic necrosis
and organ failure. This makes it an ideal prognostic tool for
assessing the severity of AP and in guiding clinical
decision-making, particularly in resource-limited countries[19].
It is determined using the following formula:

APACHE Il = (original score — current score)/original score x
100%

Modified Marshall Score

Organ failure plays a significant role in the severity of AP. The
revised Atlanta classification recommends the use of the
modified Marshall scoring system as the primary tool for
assessing organ failure. The modified Marshall scoring system
encompasses scoring systems for respiratory, cardiovascular,
and renal systemsto evaluate organ dysfunctionin AP [6].

Levels of | nflammation Factor

The level of an inflammation factor is a surrogate marker for
important clinical end point variables in AP. Multiple studies
have shown that C-reactive protein is a good surrogate marker
for SAP[20,21]. Additionally, interleukin (IL)—6 is superior in
predicting SAP compared to other commonly used markers
such as erythrocyte sedimentation rate. The level of an
inflammation factor can be determined using the following
formula[22]:

Inflammation factor = (origina figure — current
figure)/original figure x 100%

We will dlso use IL-1, IL-4, IL-8, and IL-10 to investigate the
potential targets of DaXianXiong decoction. In pancreatitis,
cytokines such as tumor necrosis factor—a secreted by acinar
cells and damage-associated molecular patterns play a major
role in activating immune cells such as neutrophils and
macrophages. This process|eadsto increased pancreatic damage,
systemic inflammation, and the development of SAP [8,23].

Gastrointestinal Dysfunction Treatment Effect

A comprehensive assessment of the gastrointestinal functionis
essential for the early detection of SAP. This assessment
involves evaluating symptoms such as abdominal pain,
distention, hematemesi s, hematochezia, number of independent
defecations, and digestive function. Signs such as tenderness,
rebound tenderness, muscle tension, and the number of bowel

https://www.researchprotocol s.org/2025/1/e67392
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sounds are also considered. Additionally, scores such as the
gastrointestinal function score used in multi-organ dysfunction
syndrome diagnostic criteria can provide a standardized
measurement of gastrointestinal function.

Other Measures

Given the constraints of ethics and experimenta techniques,
certain indicators are valuable for ng the improvements
and prognosis of patients with AP. These include the time to
bowel sound recovery, time to first defecation, and the
gastrointestinal  function score. These measures provide
predictive information regarding gastrointestinal function and
can be useful in evaluating the prognosis of patients with AP,
We will also record hospitalization costs and duration.

Safety Outcomes

The safety outcomes of the investigational medication were
assessed at TO, T1, T2, T3, and T4 by considering the following:

« Measurement of vital signs: heart rate, blood pressure,
temperature, and respiration

- Laboratory tests: blood routine, stool routine, and urine
routine

- Liver function tests: alanine aminotransferase, aspartate
aminotransferase, and bilirubin

« Renal function tests: urea nitrogen and creatinine

«  Electrocardiogram

Adver se Events

All AEs will be carefully documented, including the start and
end dates, severity, relationship to the study drug, and patients’
continued involvement in the study. Any serious AE will be
promptly reported to the research ethics committee within 24
hours. If an AE occurs, the patient will be advised to discontinue
the use of the decoction, and the researchers will evaluate
whether it is related to the formulation. Emergency safety
measures will be implemented, if necessary, to ensure the
well-being of patients. Persistence of AEs will be monitored
until their resolution. Please note that AEs are not the
complications clearly related to AP, such as acute respiratory
distress syndrome, abdominal compartment syndrome, and acute
kidney injury.

Sample Size
We will use preset sample sizes (n) determined using the

following formula:

f(a, B)

— 2

(U1 —H1)
Where 1, and 1, are the means of the intervention and placebo
groups, respectively, and o isthe SD. The study aimsto maintain
the type | error probability (o) to <5% and the type Il error
probability () to <10%, with the a at .05 and the 3 a .1. To
determine the sample size, we referred to literature reports in
Chinese [24] on the use of DaXianXiong decoction for the
treatment of AP. We used the time blood amylase took to return

to normal levels to determine the clinical efficacy of the
decoction. We fixed the total sample size for the study at 60.

n=20?x
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We allocated 30 patients to the intervention group and the
remaining 30 to the placebo group.

Data and Sample Callection

To minimize selection hias, three study members will receive
comprehensive training on the criteria and methods used for
case collection. Detailed records of patient medication will be
collected, and any interfering or contaminating factors will be
excluded from the statistical analysis.

Data Management and Monitoring

An independent data and safety monitoring board will be
established to monitor the conduct and safety of the study. Two
of our research team memberswill be responsible for updating
our clinical trial-related information on the Chinese Clinical
Trial Registry website and for making sure that no data are
missed. However, if thisbecomesinevitable, wewill use various
processing methods to handle the issue. We will also perform
a senditivity analysis of the test results simultaneoudly.

Adherenceto Study Interventions

Throughout the study, patients will be given clear ora and
written instructions to ensure proper adherence to the
intervention. Wewill closely monitor their progress and provide
personalized guidance when necessary. Any unused medication
will be collected, documented, and returned as part of the study
protocol.

Data Analysis

Data analyses will be performed using SPSS 24.0 software.
Continuous variableswith anormal distribution will be analyzed
using Student t test, while nonnormally distributed variables
will be analyzed using the Wilcoxon rank sum test. Categorical

variables will be analyzed using Pearson ¥ test. Continuous
variables will be presented as mean (SD), while categorical
variableswill be presented as percentages. Valueswith P values
<.05will be considered statistically significant, and all testswill
be 2-sided.

Frequency and Plansfor Auditing Trial Conduct

Thetrial conduct will be audited at specified frequencies by an
independent team that does not include the investigators and
sponsor. The details of the auditing frequency and plans are
provided in Table 2.

Ethical Consider ations

Thisstudy protocol involving human patientswas reviewed and
approved by the Chongqing Traditional Chinese Medicine
Hospital on September 6, 2022 (2023-KY-52).

Peatientswill be provided with aconsent form with aclear outline
of the use of their data, allowing them to choose whether to
continue participating or withdraw from the trial. Biological
specimens collected for storage will be handled according to
ethica guidelines, and they will be destroyed after their intended
use. Patient privacy will be strictly maintained. Physica
documentsrelated to the study will be secured in alocked office.

https://www.researchprotocol s.org/2025/1/e67392

Ren et a

M odification of the Protocol

Any modifications to the program will require the consent of
both the project leader and the supervisor. After obtaining
approval from the ethics committee, the sponsor and all
members of the research team will be notified of the changes.

Results

Thisstudy has been funded by the Performance Incentive Project
of Scientific Research Institutionsin Chongqing. The trial was
registered in April 2024, and data analysis is expected to be
completed by April 2025. The recruitment for the trial
commenced in December 2023. The data has been collected
and is being analyzed. The study results will be presented at
both national and international conferences and published in
peer-reviewed journals.

Discussion

Expected Findings

This study aims to evaluate the efficacy and safety of
DaXianXiong decoction in preventing the progression of AP
to SAP by conducting a randomized, double-blind,
placebo-controlled, single-center trial. The treatment of SAP
continues to be a challenge, and preventing the progression of
AP to SAP has been a hot spot of research in critical care
medicine and gastrointestinal  diseases. Inflammatory
cascade-driven response is considered to be an important cause
of progression to SAPin patientswith AP combined with organ
failure [25]. Inflammatory response to AP triggers viscera
edema and gastrointestina dysfunction, leading to increased
abdominal pressure and possible abdominal septal compartment
syndrome and organ failure[26]. Among the studies on blocking
the progression of AP to SAP, Huang et al [27] observed that
cyclooxygenase 2 (COX-2) inhibitors (parecoxib and celecoxib)
reduced serum tumor necrosis factor-a and IL-6 levels in
patients with AP, reducing the incidence of SAP by
approximately half. He et al [28] observed that neostigmine
reduced AP and abdominal pressures and facilitated defecation,
thereby reducing theincidence of organ dysfunction in patients
with AP. However, these drugs have a single therapeutic target
and have potentia risks, such as COX-2 inhibitors that may
lead to gastrointestinal mucosal damage or even gastrointestinal
bleeding, and neostigmine that may cause bradycardia and
increase airway resistance.

DaXianXiong decoction has been commonly used in Asiafor
thetreatment of AP for morethan 30 years[29,30]. In our study,
we used DaXianXiong decoction in addition to conventional
treatment to observe its efficacy in preventing the progression
of AP to SAP. The key advantage of this study compared with
previous studies is that DaXianXiong decoction has the
advantage of being multi-targeted to simultaneously act to
improve gastrointestinal function and reduce the inflammatory
response, which has the potential to block the progression of
AP In addition, this study may pave the way for larger
multicenter trials to further investigate the potency and
cost-effectiveness of complementary treatment strategies in
larger populations.
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Limitations remains unclear and requires further investigation. However,
these limitations provide further opportunities for expanding

The study has limitations because of the small sample size. c - X
thefindings and gaining adeeper understanding of the treatment.

Additionally, the mechanism path of DaXianXiong decoction
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AE: adverse event

AP: acute pancrestitis

APACHE I1: Acute Physiology and Chronic Health Evaluation 11

COX-2: cyclooxygenase 2

IL: interleukin

SAP: severe acute pancredtitis
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