Journal of Pain Research Dovepress
Taylor & Francis Group

STUDY PROTOCOL

The Effectiveness of Huangkui Lianchang
Decoction Enema Solution Compared with
Mesalazine Enema for Mild-to-Moderate Active
Distal Ulcerative Colitis: Study Protocol of

a Multicenter, Prospective, Randomized
Controlled Trial

Yijia Zhu"?*, Rong Wang(®?**, Haoyu Ding"%, Hong Li*, Yang Zhao'?, Kailan Chen'?, Tian Zeng'?,
Yimeng Ma', Chen Chen', Zhijun Bu'"?, Jianghai Zhang®, Ye Yang(®®, Yugen Chen®®®

'The Affiliated Hospital of Nanjing University of Chinese Medicine, Jiangsu Province Hospital of Chinese Medicine, Nanjing, 210029, People’s Republic of
China; 2No. | Clinical Medical College, Nanjing University of Chinese Medicine, Nanjing, 210023, People’s Republic of China; 3School of Chinese Medicine,
Nanjing University of Chinese Medicine, Nanjing, 210029, People’s Republic of China; *jiangsu Jiuxu Pharmaceutical Co. Ltd., Huai’an, 223002, People’s
Republic of China; *School of Medicine, Nanjing University of Chinese Medicine, Nanjing, 210023, People’s Republic of China; *Department of Colorectal
Surgery, The Affiliated Hospital of Nanjing University of Chinese Medicine, Jiangsu Province Hospital of Chinese Medicine, Nanjing, 210029, People’s Republic
of China; 7Jiangsu Province Key Laboratory of Tumor Systems Biology and Chinese Medicine, The Affiliated Hospital of Nanjing University of Chinese
Medicine, Nanjing, 210029, People’s Republic of China; 8Jiangsu Collaborative Innovation Center of Chinese Medicine in Prevention and Treatment of Tumor,
The Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing, 210029, People’s Republic of China

*These authors contributed equally to this work
Correspondence: Ye Yang, School of Medicine, Nanjing University of Chinese Medicine, Nanjing, 210023, People’s Republic of China,

Email yangye876@sina.com; Yugen Chen, Department of Colorectal Surgery, The Affiliated Hospital of Nanjing University of Chinese Medicine,
Jiangsu Province Hospital of Chinese Medicine, Nanjing, 210029, People’s Republic of China, Email yugen.chen@njucm.edu.cn

Introduction: Traditional Chinese medicine enemas have been widely utilized in clinical practice due to their rapid and effective
relief of symptoms such as bloody stools and abdominal pain in ulcerative colitis (UC), sustained therapeutic effectiveness, and low
cost. The objective of this multicenter, unblinded randomized controlled trial (RCT) is to evaluate whether the effectiveness and safety
of HKE are comparable to those of Mesalazine enemas. Evidence from observational studies is of insufficient quality, underscoring the
need for randomized controlled trials to strengthen the reliability and validity of the findings.

Methods and Analysis: Eight hospitals in Jiangsu Province with Good Clinical Practice (GCP) certification will recruit patients with
mild to moderate active rectal or left-sided colonic UC and randomly assign them in a 1:1 ratio to the Huangkui Lianchang decoction
Enema (HKE) treatment group and the mesalazine enema treatment group. All participants received oral Mesalazine enteric-coated
tablets. Enema treatment is administered for 8 weeks. Eighty-six patients are recruited for each group. Clinical events are monitored
throughout the treatment and follow-up periods. The primary outcome is the modified Mayo score, assessed at baseline and post-
treatment (on Day 56 + 7). This score is used to evaluate both clinical outcomes (clinical remission and response rates) and endoscopic
outcomes (endoscopic response and mucosal healing rates). Secondary outcomes include improvements in traditional Chinese
medicine symptom scores, resolution rates of individual symptoms, endoscopic mucosal healing rates, and changes in C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR), and fecal calprotectin levels.

Discussion: The outcomes of this research aim to provide evidence supporting the efficacy and safety of HKE enemas for treating
ulcerative colitis, and generate high-quality evidence on the treatment of UC with Chinese herbal medicine retention enemas through
rigorous clinical investigation. The findings are intended to inform the optimization of therapeutic strategies in clinical guidelines. As
this study is a protocol, no results are available at this stage.
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Trial Registration Number: International Traditional Medicine Clinical Trial Registry ITMCTR2024000702 (https://itmctr.
ccebtcm.org.cn/mgt/project/view/-7877458543771072185).
Keywords: Huangkui Lianchang decoction enema, complementary medicine, abdominal pain, ulcerative colitis

Introduction

UC is a chronic, non-specific inflammatory bowel disease characterized by persistent or recurrent symptoms such as
diarrhea, mucus-bloody stools, abdominal pain, and tenesmus.' Severe and debilitating pain is a common symptom of
inflammatory bowel disease (IBD). Abdominal pain typically results from inflammatory mediators in the colonic mucosa
stimulating hypersensitive nerve endings during the pathological process of UC. In addition to abdominal pain, some
pain arises from extraintestinal manifestations of UC.? Although current treatment strategies primarily involve Western
medications and biologics, these therapies are often limited by the development of drug resistance, adverse effects, high
costs, and inconsistent therapeutic effectiveness. Not all patients benefit equally, and access remains a challenge,
particularly in low-resource settings. Moreover, the development of treatments tailored to the genetic and clinical
characteristics of the Chinese population represents a critical challenge in the field of traditional Chinese medicine
(TCM).** Standard medical management of UC typically includes 5-aminosalicylic acid (5-ASA), corticosteroids, and
immunosuppressants. However, these agents are associated with limitations, including poor long-term symptom control,
high recurrence rates, multiple adverse effects, and a tendency to induce resistance over time.

The distal colon—including the rectum and left-sided colon—is the most frequently affected site in UC, with studies
reporting involvement in up to 77% of cases. Therefore, identifying effective treatments for distal UC is essential to
prevent disease progression and improve patient outcomes.” Enemas and suppositories, which allow direct drug delivery
to the inflamed mucosa, are considered first-line therapies for distal UC. TCM enemas have been extensively used in
clinical practice due to their longstanding history and notable advantages, such as rapid symptom relief (eg resolution of
abdominal pain), sustained therapeutic effects, and low cost. However, despite the availability of various TCM enema
formulations, high-quality clinical evidence remains limited. Reported remission rates generally range between 70% and
85%"® but treatment precision and formula-syndrome specificity remain suboptimal. As such, the development of
a standardized and clinically validated TCM enema formulation represents a significant unmet need in the management
of distal UC.

TCM offers unique therapeutic advantages in the management of UC. In TCM theory, UC is classified under
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syndromes such as “dysentery” “chronic dysentery” and “resting dysentery”. The HKE was developed to treat rectal-
and left-sided UC. This formulation has demonstrated favorable clinical effectiveness by promoting mucosal healing and
alleviating symptoms such as mucus-bloody stools. It is particularly suited for patients with mild to moderate active UC
presenting with mucus-bloody stools. The therapeutic rationale and clinical use of HKE are aligned with the Chinese
national clinical practice guideline on diagnosis and management of ulcerative colitis (2023),” issued by the Chinese
Society of Integrated Traditional and Western Medicine, the Chinese Association of Traditional Chinese Medicine, and
the Chinese Medical Association. These guidelines recognize “damp-heat stagnation in the intestines” and “spleen
deficiency with dampness stagnation” as key TCM syndromes associated with UC.

Preliminary clinical studies report an overall efficacy rate of 74.20% (77/101) for HKE in treating UC.'® Compared to
Mesalazine alone, combination therapy with HKE significantly improves core symptoms such as diarrhea, bloody stools,
abdominal pain, and tenesmus. It also leads to reductions in Mayo scores, TCM syndrome scores, and fecal calprotectin
levels. HKE has demonstrated advantages in rapid symptom control, sustained effectiveness, and mucosal healing, and it
has been well received by patients. This research has been granted a national invention patent and is supported by the
National Administration of Traditional Chinese Medicine’s Evidence-Based Medicine Capacity Building Project (Grant
No. K2023BZ02). The study protocol is registered with the National Medical Research Registration and Filing
Information System (Registration No.: MR-32-24-042586). These recognitions further support the clinical relevance
and potential of HKE in the integrated treatment of UC.
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Materials and Methods

Design

This trial adopts a prospective, randomized, active-controlled, non-inferiority design. Figure 1 shows the trial flowchart.
A total of 172 patients with mild to moderate active distal UC will be randomly assigned in a 1:1 ratio to receive either HKE or
Mesalazine enemas. Each trial site provides participants with sufficient medication for an 8-week treatment period, in
accordance with the Technical Guidelines for Clinical Trials of Drugs for the Treatment of Ulcerative Colitis (Applicable
to Chemical Drugs and Biologics).!' The study consists of a screening period, an 8-week treatment period, and a follow-up
period. Colonoscopic evaluations and follow-up of any abnormal laboratory results will be conducted within 28 days after
treatment discontinuation. For more details, please refer to Supplemental Material 2 [Investigational Schedule]. The study is
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Figure | Trial flowchart.
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guided by the Declaration of Helsinki,'* the Standard Protocol Items: Recommendations For Interventional Trials (SPIRIT)
(Supplemental Material 1 [SPIRIT checklist])."*

Study Settings and Participants

Study Sites

This RCT was conducted at eight hospitals, including Jiangsu Province Hospital of Chinese Medicine, Yancheng No.1
People’s Hospital, Changshu No. 2 People’s Hospital, Huai’an First People’s Hospital, Lianyungang Hospital of
Traditional Chinese Medicine, the First People’s Hospital of Lianyungang, Changzhou No. 2 People’s Hospital, and
Affiliated Hospital of Jiangnan University. The establishment of research centers that combine traditional Chinese
medicine and Western medicine will help reduce patients’ subjective bias toward traditional Chinese medicine treatment.

Sample Size Calculation

According to literature reports, the remission rate of mesalazine in the treatment of UC is 64.0%. A preliminary clinical study
(n = 101) confirmed that the remission rate of HKE in the treatment of UC is 74.2%.'° Considering a clinically meaningful
threshold of 15%, under the conditions of a=0.025 (one-sided) and a test power of = 90%, the experimental group and control
group were enrolled in a 1:1 ratio. Using SAS 9.4 proc power, a total of 142 cases were required for enrollment. Considering
a 20% dropout rate, a total of 172 cases were required for enrollment, resulting in 86 cases per group.

[Zav/2pq+Zp+\/p, (1—py)+p,(1 _Pz)]2
(P _/’2)2

Inclusion and Exclusion Criteria
Inclusion Criteria

(1) Meet UC medical diagnostic criteria:'*'"'*

a. Disease stage: active phase; b. Disease severity is mild to moderate
(refer to the modified Truelove and Witts disease severity classification criteria,'> see Table 1 for details); c. Lesion
location is rectal or left-sided colonic type (recommended to use the Montreal classification,'® see Table 2 for
details); d. Modified Mayo score'” of 3-10 points, and an endoscopic subscore of 2 or higher (modified Mayo score,
see Table 3);

Table | Modified Truelove and Witts Disease Severity Staging Criteria

Mild Moderate ‘Between Severe
Mild and Severe’

Bloody stools/day <4 4-6 26 and
Pulse <90 bpm <90 bpm >90 bpm or
Temperature <37.5°C <37.8°C >37.8°C
Haemoglobin >11.5 g/dL 210.5 g/dL <10.5 g/dL or
ESR <20 mm/h <30 mm/h >30 mm/h or
CRP Normal <30 mg/L >30 mg/L

Abbreviations: ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; bpm, beats
per min.

Table 2 Montreal Classification of Extent of UC

Extent Anatomy

El | Ulcerative proctitis Involvement limited to the rectum (that is, proximal extent of inflammation is distal to the rectosigmoid junction)
E2 | Left sided UC (distal UC) | Involvement limited to a proportion of the colorectum distal to the splenic flexure

E3 | Extensive UC (pancolitis) | Involvement extends proximal to the splenic flexure
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Table 3 Modified Mayo Scoring System for Assessment of Ulcerative Colitis Activity

0 | 2 3
Stool frequency® | Normal no. of | to 2 stools more than normal 3 to 4 stools more than normal 5 or more stools more
stools for this than normal
patient
Rectal bleeding® | No blood seen Streaks of blood with stool less Obvious blood with stool most of the Blood alone passes
than half the time time
Findings on Normal or Mild disease (erythema, Moderate disease (marked erythema, lack | Severe disease
endoscopy inactive disease decreased vascular pattern, mild of vascular pattern, friability, erosions) (spontaneous bleeding,
friability) ulceration)
Physician’s global | Normal Mild disease Moderate disease Severe disease
assessment”

Notes: *Each patient serves as his or her own control to establish the degree of abnor-mality of the stool frequency. ®The daily bleeding score represents the most severe
bleeding of the day. “The physician’s global assessment acknowledges the three other criteria, the patient’s daily recollection of abdominal discomfort and general sense of
well-being, and other observations, such as physical findings and the patient’s performance status.

(2) Traditional Chinese medicine diagnosis of damp-heat accumulation in the intestines or spleen deficiency with

dampness accumulation;

(3) Age between 18 and 65 years;

(4) The patient voluntarily signs an informed consent form.

Exclusion Criteria

M

2

3)
“)
®)
(6)
(7

®)
©
(10)
(11)

(12)

Patients with infectious colitis such as bacterial dysentery, amoebic dysentery, chronic schistosomiasis, intestinal
tuberculosis, as well as Crohn’s disease, ischemic colitis, and radiation colitis;

Patients with severe complications such as local stricture, intestinal obstruction, intestinal perforation, toxic
megacolon, massive bleeding, colorectal cancer, or rectal cancer;

Patients with other primary or secondary infectious diseases, such as cholecystitis or pneumonia;

Patients who have undergone enema therapy within the past two weeks;

Patients currently receiving treatment with corticosteroids, thiopurine drugs, biologics, or probiotics;

Patients with severe cardiovascular, hepatobiliary, pulmonary, renal, or hematological diseases;

Patients with allergic constitutions, such as a history of allergy to two or more drugs or foods, or a known allergy
to the investigational drug;

Patients with suspected or confirmed history of alcohol or drug abuse;

Pregnant or breastfeeding women;

Patients with disabilities as defined by law (blindness, deafness, mutism, intellectual disabilities, mental disorders,
or physical disabilities);

Other conditions that, in the investigator’s judgment, may reduce eligibility or complicate enrollment, such as
frequent changes in work environment that may lead to loss to follow-up;

Patients currently participating in other clinical trials.

Randomization
In this trial, each center used a competitive enrollment method to include study subjects. A professional statistical analyst

generated the random sequence for the treatment (trial drug and control drug) received by the 172 subjects using the SAS (Proc

Plan) statistical analysis software based on the randomization method of the trial center, ie Listing the treatment allocation

corresponding to serial numbers 001 to 172. All randomization codes were distributed to each trial center in segments

according to the randomization protocol. Investigators enrolled eligible patients in the order of their visits, and the medication

administrator sequentially distributed the corresponding trial medications to patients in ascending order of their assigned codes.
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Interventions

According to the “General Principles for Clinical Research on New Traditional Chinese Medicines” issued by the
National Medical Products Administration in 2015, a positive control drug should be selected based on recognized
effectiveness, safety, and comparability for the target disease. In this study, Salofalk enema solution is chosen as the
positive control for the local treatment of distal RCT, in accordance with these regulatory guidelines.

Basic treatment medication: All participants receive standard treatment with Salofalk (mesalazine enteric-
coated tablets) at a dosage of 2 g/day, administered orally (specification: 0.5 g % 40 tablets per bottle). In addition
to pharmacological treatment, patients are advised to adhere to the following lifestyle recommendations: 1.
Maintain regular bowel habits and practice proper perianal hygiene after each bowel movement; 2. Follow
a light and easily digestible diet, avoiding high-fiber foods, as well as spicy, greasy foods, tobacco, and alcohol;
3. Maintain a regular daily routine, balance work and rest, engage in moderate physical activity to improve fitness,
and manage emotional well-being.

The experimental group received standard treatment and HKE therapy. HKE, 60 mL per dose, once daily at bedtime,
administered via enema (specification: 250 mL per bottle). The treatment course will last for 8 weeks unless the subject
discontinues the trial prematurely. Patients will undergo follow-up assessments on days 14, 28, 42, 56, and 28 days after
discontinuation of treatment. The trial schedule is outlined in Supplemental Material 2 [Investigational Schedule]. All

participants receive a detailed video tutorial on the correct enema technique and are provided with single-use, sterile enema
kits. At Visit 3 and Visit 5, patients will return any remaining medication for compliance assessment by the investigator. To
help patients improve adherence, we will provide operational guidance and address questions at each visit.

The control group received standard treatment and Salofalk (mesalazine enema solution) therapy. Salofalk (mesala-
zine enema solution), 60 mL/4 g per dose, once daily at bedtime, administered via enema (drug specification: 60 mL: 4
g). Assessment methods were the same as those for the experimental group.

Withdrawal Criteria

1. Participants will be withdrawn from the trial under any of the following conditions:

2. Occurrence of severe adverse reactions;

3. Development of an allergic reaction to the investigational drug during the study;

4. Inability to tolerate the study drug;

5. Non-adherence to the prescribed dosing regimen, defined as receiving more than 120% or less than 80% of the
theoretical dose;

6. Lack of cooperation from participants or their family members, inability to complete the study as planned, or
unauthorized modification of the medication regimen;

7. Loss to follow-up.

Management of Withdrawal Cases

In the event of withdrawal, investigators are required to make reasonable efforts to contact the participant through home

visits, scheduled follow-ups, telephone calls, or written correspondence to determine the reason for withdrawal. The time of

the last medication administration should be recorded, and all assessable items should be completed to the extent possible.
For withdrawals due to allergic reactions, adverse events, or lack of effectiveness, appropriate medical management

should be provided based on the participant’s condition. All data from withdrawn cases must be retained for documenta-

tion and included in the full analysis set. Replacement of withdrawn participants is not required.

Outcome
Data are collected by GCP-trained researchers using standardised data collection forms.
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Primary Outcome
Clinical efficacy is assessed using the modified Mayo score system. Clinical remission is defined as a total modified
Mayo score of <2 points post-treatment, with no individual subscore exceeding 1 point. Clinical response is defined as

a >30% or >3-point reduction in the total modified Mayo score from baseline.

Secondary Outcome

1. Endoscopic efficacy: The endoscopic response rate and endoscopic mucosal healing rate (Ulcerative colitis

endoscopic severity index (UCEIS); Table 4)'® are assessed.

2. Symptom quantification: Detailed in Tables 5 and 6, symptom quantification® and Traditional Chinese Medicine

syndrome efficacy assessment are evaluated.

3. Improvement and resolution rates for individual symptom scores® are measured.

4. Changes in CRP, ESR, fecal calprotectin and histological scores for mucosal healing (Table 7)'? from baseline are

analyzed.

Table 4 UCEIS Scoring System

metric Grade

Endoscopic Presentation

Vascular lake Normal (0 points)

Plaque disappearance (| point)
Complete disappearance (2 points)
Haemorrhage None (0 points)

Mucosal bleeding (I point)

Mild intra-abdominal bleeding (2 points)
Moderate to severe intra-abdominal bleeding (3
points)

Erosions and None (0 points)
ulcers Erosion (I point)
Superficial ulcer (2 points)

Deep ulcer (3 points)

Normal vascular texture, capillary clear

Vessel texture is blurred or plaque is missing

The vascular pattern was completely obliterated

No bloodstains

Small blood clots on the mucosal surface are easy to eliminate
Small amounts of free bloody fluid in the intestinal cavity
Blood in the intestinal cavity, direct or after flushing, mucosal bleeding can
be seen

The mucosa is normal, without erosion or ulceration

<5 mm mucosal defect, white or yellow erosion, flat margins
>5 mm mucosal defect, superficial ulcer, fibrin coverage

Deep ulcer, raised margins

Table 5 Symptom Quantification Scale

Symptom Clinical Manifestation Classify | Score
Diarrhoea Not have Normal 0
Diarrhea <4 times per day Mild 3
Diarrhea 4-6 times a day Moderate | 6
Diarrhea>6 times per day Severe 9
Pus and blood stool | Not have Normal 0
Small amount of pus and blood Mild 3
The main symptom is bloody stool Moderate | 6
All bloody stool or fresh blood in stool Severe 9
Abdominal pain Not have Normal 0
Abdominal pain is mild, dull and occasional Mild 3
Abdominal pain or distension occurs several times a day | Moderate | 6
Severe or colicky abdominal pain recurring Severe 9
Anal burning Not have 0
Have |
Tenesmus Not have 0
Have |
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Table 6 TCM Syndrome Efficacy Evaluation Standard Table

Efficacy Grading | Assessment Criteria

Clinical remission Significant improvement of symptoms and signs before and after medication (effectiveness index 295%)

Excellence After taking the drug, symptoms and signs were significantly improved (70% < efficacy index <95%)
Valid After taking the drug, symptoms and signs improved (30% < efficacy index <70%)
Of no avail No significant reduction or aggravation of symptoms and signs after medication (therapeutic index <30%).

Table 7 Mucosal Healing Histological Scoring Table

Healing Scores | Histological Manifestations

Its perfectly normal

In the quiescent phase of enteritis, there was no increase in basophilic plasma cells

The chronic phase of enteritis is accompanied by a significant increase in basophilic plasma cells
Chronic active enteritis without significant basophilic cell increase

Chronic active enteritis with significant basophilic plasma cell increase

o — N W A~ U

The crypts are severely atrophied or completely absent

All primary and secondary outcomes will be measured at baseline, 8§ weeks after randomisation. The modified Mayo
sub-scores for Stool frequency and Rectal bleeding and Symptom quantification scale will be clinically reviewed at 2, 4,
6 weeks after randomisation. While the colonoscopy and related score can be performed at the 8th week or within one

month after completing medication.

Safety Observations
(1) Incidence of Adverse Events/Serious Adverse Events

The types, severity, and relationship to the investigational drug of all adverse events occurring during the trial will be
described in a table.

(2) Vital Signs, Physical Examination, Laboratory Tests, 12-Lead Electrocardiogram

Statistical descriptions of changes in vital signs (body temperature, heart rate, respiration, systolic blood pressure,
diastolic blood pressure) before and after treatment.

Adverse Events
The investigational drug, HKE, has demonstrated good safety in previous clinical use. In extremely rare cases, patients
have experienced gastrointestinal irritation, but no significant adverse reactions have been observed. If patients experi-
ence gastrointestinal irritation, it is recommended to dilute the solution with 20 mL of warm water or saline before
administration. If the patient cannot tolerate the irritation, the procedure should be discontinued.

For adverse events occurring during the trial, investigators should record the time of occurrence, severity, duration,
management measures, and outcome in the case report form, and assess their relationship to the investigational drug.

If a serious adverse event (SAE) occurs during the trial, the investigator must immediately take measures to protect
the safety of the subject and promptly report it to the research center. All adverse events should be followed up, with
detailed records of the management process and outcomes until the issue is resolved or the condition stabilizes.

We have purchased clinical trial liability insurance for the subjects to protect their legitimate rights and interests.
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Monitoring

The sponsor appoints a designated monitor to ensure that the rights and welfare of trial participants are protected
throughout the study. The monitor is responsible for verifying that the data recorded in case report forms and final reports
are accurate, complete, and consistent with source documents. Additionally, the monitor ensures that the clinical trial is
conducted in accordance with the approved protocol, GCP guidelines, and applicable regulatory requirements. Any
protocol deviations identified during the trial are promptly reported by the monitor to both the sponsor and the ethics
committee.

Data Management
An electronic data capture (EDC) system is utilized in this trial. Case report forms (CRFs) are developed by data
managers in accordance with the study protocol and source documentation.

Statistical Analysis

Exclusion Criteria
1. Cases that do not meet the inclusion criteria but meet any exclusion criteria;
2. Cases that do not receive the investigational drug;
3. Cases with no available data after randomization.

Prior to statistical analysis, the statistical analyst and the principal investigator discuss and determine the exclusion of
specific cases. Statistical analyses are conducted using SAS version 9.4 or higher. Trial results are presented in summary
tables (or figures) and listings.

All statistical tests will be two-sided. A p-value less than 0.05 will be considered statistically significant. Exploratory
analyses will not undergo multiple comparison correction. Intergroup comparisons or within-group comparisons of
quantitative data will be performed using #-tests or rank-sum tests. If other factors are considered, covariance analysis (or
other statistical methods specified in the SAP) will be used. Intergroup comparisons of categorical data were performed
using chi-square tests or Fisher’s exact probability method. If other factors were considered, the CMH chi-square test was
used. If multiple baseline confounding factors were considered, logistic regression models were used. Time-to-event
indicators were analyzed using the Kaplan—-Meier method, describing median time, quartile time, and their 95%
confidence intervals (95% CI), and survival curves were plotted.

Discussion

TCM enemas for UC have a long history of use in China and remain an important component of UC management. The
Chinese Guidelines for the Diagnosis and Treatment of Ulcerative Colitis (2023-Xi’an) recommend oral 5-ASA
combined with enema therapy for patients with mild to moderate active left sided UC. Enema medications include
5-ASA, topical glucocorticoid preparations, and TCM formulations.’

TCM enemas have a long history of use. The active components of these medicines can exert their effects either by
being directly absorbed into intestinal tissues or indirectly through absorption into the bloodstream or adsorption onto the
intestinal mucosa. HKE demonstrates favorable clinical efficacy in treating UC.'%? International studies have shown that
Abelmoschus manihot flower’' has anti-inflammatory, antioxidant, antidepressant, anti-fibrotic, vasculogenic, and lipid
metabolism-regulating effects; Pteris multifida herb®*** has antioxidant, antitumor effects; Euphorbia humifusa herb®*?
has antibacterial, anti-inflammatory, and antidiarrheal effects. Preliminary studies show that administration of total
flavonoids extracted from Abelmoschus manihot flowers effectively suppresses inflammatory mediators associated
with inflammatory bowel disease and promotes intestinal mucosal healing.*® In addition, HKE improves dextran sulfate
sodium (DSS)-induced colitis in mice through modulation of the NF-kB pathway.?” Although HKE enema therapy is
recognized by both Chinese scholars and patients and has been included in the Chinese Medicine Diagnosis and
Treatment Guidelines for Ulcerative Colitis (2023), it is classified only as a weak recommendation supported by low-
quality evidence.”® At present, high-quality clinical evidence for HKE enema therapy in UC remains insufficient.”’
Previous clinical studies on enema therapies have been hampered by methodological issues, including small sample sizes,
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non-standardized research designs, and a narrow range of outcome measures. Therefore, it is imperative to conduct
a standardized, high-quality clinical study to address these shortcomings.

This trial was consciously designed to respond to several common critiques of clinical research in TCM. First, we
employed a standardized, quality-controlled HKE formulation and integrated exploratory biomarker assessments to link
clinical outcomes with potential mechanistic insights into host metabolism. Second, recognizing the paramount impor-
tance of rigor, we implemented a controlled design with a positive control drug. Third, while TCM emphasizes
individualized treatment, this study adopts a “disease-pattern” focused approach using a fixed formula for a well-
defined patient population (active mild-to-moderate UC). This is a necessary and valid strategy to establish initial
efficacy evidence within a controlled experimental framework. Finally, by adhering to SPIRIT reporting guidelines and
providing exhaustive details on the intervention, we ensure transparency and reproducibility. We contend that this
multifaceted approach strengthens the validity of our findings and contributes to a more scientifically rigorous evaluation
of TCM therapies.

This study has several notable strengths. Our research has a larger sample size than previous clinical studies of HKE,
which can reduce random errors and assist statisticians in conducting meaningful subgroup analyses, and increase the
statistical power to detect adverse events and rare outcomes. In the evaluation of outcome measures, we employed
multiple scoring systems including clinical symptom scores from both traditional Chinese and Western medicine,
endoscopic scores, and histological healing scores to objectively and multidimensionally assess the efficacy of HKE.
The control group receives active drug therapy, featuring a more rigorous and standardized study design compared to
previous clinical studies on Chinese herbal enemas.>® All participants receive appropriate doses of oral mesalazine as
baseline therapy, ensuring patient safety during active disease and improving adherence to follow-up assessments. In
addition, study sites include both traditional Chinese medicine hospitals and Western medicine hospitals, thereby
minimizing selection bias toward specific healthcare settings and enhancing the overall validity of the findings.

This study also has certain limitations. Although a randomized controlled enrollment design is adopted, due to the
color difference between HKE and mesalamine enema solution, a blind method cannot be employed. Furthermore, as the
trial is conducted exclusively across multiple centers in Jiangsu Province, a traditional center of Chinese medicine with
abundant TCM resources, a large patient base, and high cultural acceptance, the generalizability of the findings to other
regions of China may be limited.

In summary, this study represents a large-scale, multicenter randomized controlled trial of enema therapy for UC in
China. The trial provides a model for generating high-quality evidence to evaluate the efficacy of other Chinese herbal
compound enemas in the treatment of UC both domestically and internationally. If standardized clinical studies
demonstrate that HKE achieves equivalent or superior clinical efficacy compared to standard Western pharmaceutical
treatments for UC, this would provide evidence supporting the efficacy and safety of HKE enemas for treating ulcerative
colitis. This study aims to generate high-quality evidence on the treatment of UC with Chinese herbal medicine retention
enemas through rigorous clinical investigation. The findings are intended to inform the optimization of therapeutic
strategies in clinical guidelines, expand the diagnostic and therapeutic scope of Chinese herbal enema therapy for UC,
highlight its distinctive advantages, and provide new insights for advancing enema-based treatment approaches for UC.

Trials Status

This trial was registered at the International Traditional Medicine Clinical Trial Registry (https://itmctr.ccebtcm.org.cn/
mgt/project/view/-7877458543771072185) on 11 November 2024 (registered number: ITMCTR2024000702, the proto-
col version number: V7.0). This study is currently in the recruitment stage. The first patient was randomized on

14 January 2025, and recruitment is expected to be completed by June 2026, and the trial is estimated to end in
December 2025.

Conclusion
The outcomes of this research aim to provide evidence supporting the efficacy and safety of HKE enemas for treating
ulcerative colitis and generate high-quality evidence on the treatment of UC with Chinese herbal medicine retention
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enemas through rigorous clinical investigation. The findings are intended to inform the optimization of therapeutic
strategies in clinical guidelines.

Data Sharing Statement
Upon completion of this study, the data will be made available by the corresponding authors upon reasonable request.
Interested researchers may contact Professor Chen (email: yugen.chen@njucm.edu.cn) to request access.

Ethics Approval and Consent to Participate

This study was approved by the Ethics Committee of Jiangsu Provincial Hospital of Traditional Chinese Medicine on
11 November 2024 (Approval No.:2024NL-200-03). The results of the trial will be submitted for publication in a peer-
reviewed journal and presented at relevant conferences.

This study was registered with the International Traditional Medicine Clinical Trial Registry (trial registration number
ITMCTR2024000702; name of trial registry: Based on targeting intestinal stem cells/GART and extracellular traps of
neutrophils (NETs) to explore the systematic biological effect mechanism of HKE in anti-inflammatory and rectifying
deviation treatment of UC and was filed in the Medical Research Registration and Filing Information System (www.
medicalresearch.org.cn).

Eligible clinical patients can only enter this study after signing the informed consent form (Supplemental Material 3

[Informed Consent Form]) approved by the IEC. If the subject is unable to sign, her legal guardian shall sign the

informed consent form on her behalf. The researcher should explain the situation of this study to the subjects in this
group or their guardians. The study will be conducted in accordance with the protocol, the Measures for the
Administration of Investigator-Initiated Clinical Research in Chinese Medical and Health Institutions (Trial), and the
Declaration of Helsinki and with the informed consent of the patients. Except for emergencies requiring specific
treatment measures, the researchers guarantee that they will comply with the protocol in all aspects, especially in
obtaining informed consent and reporting and monitoring SAEs. Any formal publication or release of the data from this
study will protect the privacy of clinical patients. Laboratory tests and other examination results will be published only
for scientific purposes, and the identity of the subjects will not be disclosed.
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