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ARTICLE INFO ABSTRACT
Keywords: Background: Endometriosis is a common benign gynecological disorder with high risk of recurrence and adverse
Endometriosis impact on fertility-sparing. This study aims to evaluate the effectiveness and safety of SanJieZhenTong Capsules,

Traditional Chinese medicine
Randomized controlled trial
Long-term management
Recurrence

a traditional Chinese medicine, in the long-term management of endometriosis postoperatively.

Methods: and analysis: A prospective, double-blinded, double-dummy parallel-group randomized controlled trial
will be conducted at three university-based medical centers in China. A total of 600 patients with rAFS III-IV
endometriosis diagnosed by laparoscopy will be enrolled. After fundamental treatment (gonadotropin-
releasing hormone agonists injection starts on the first day of menstruation postoperatively, and repeats 3 times
every 28 days), participants will be randomly allocated to the oral contraceptive group (oral contraceptive +
dummy A) or SanJieZhenTong Capsules group (SanJieZhenTong Capsules + dummy B) in a 1:1 ratio. All par-
ticipants will be treated and followed up for 52 weeks. The primary outcome is a recurrence rate based on
endometriosis-related symptoms, physical examination, and/or ultrasound/MRI findings. The secondary
outcome includes changes in quality of life and organic function outcome via the 36-item Short-Form scores and
gastrointestinal function score.

Conclusion: The current trial could provide rigorous evidence on SanJieZhenTong Capsules application in the
long-term management of advanced-stage endometriosis.

1. Background age women. Till 2020, the accumulated number of patients has been
over 190 million worldwide [1]. Most patients suffer from infertility and

Endometriosis is defined as the presence of endometrium-like tissue a collection of chronic pain symptoms, including dysmenorrhea, deep
outside the uterine cavity, which affects more than 10% of reproductive- dyspareunia, dyschezia, and gastrointestinal disorders such as irritable

Abbreviations: RCT, randomized controlled trial; GnRH-a, gonadotropin-releasing hormone agonists; OCs, oral contraceptives; TCM, traditional Chinese medicine;
SZC™, SanJieZhenTong capsule; PCOS, polycystic ovary; QoL, quality of life; SF-36, 36-item Short-Form; SAE, serious adverse event; CRF, case report form; CRC,
clinical research coordinator; AE, adverse event; VAS, visual analogue scale; GIQLI, gastrointestinal quality of life index; LARS, low anterior rectal resection syn-
drome scores; CRADI-8, colorectal anal distress inventory 8; AMH, anti-Mullerian hormone; FSH, follicle stimulating hormone; E2, estrogen; ITT, intention-to-treat.
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bowel syndrome, which seriously affect the patient’s quality of life [2].

Surgery was once been recognized as the “first line” and “golden
standard” for the treatment of endometriosis, however, it’s estimated
that without further medical treatment, the recurrence rate could be up
to 50% within 5 years postoperatively [3]. Recurrence is a great chal-
lenge for gynecologists, and previous research has proved recurrent
endometriomas may decrease the fertile capability significantly [4,5]. A
prospective randomized controlled trial (RCT) of 450 patients with
endometriosis showed that the recurrence of dysmenorrhea and dys-
pareunia was lowest in patients who received combined treatment
(surgery followed by 3-month hormone therapy) than that of hormone
therapy or surgery therapy alone [6]. Therefore, long-term management
after endometriosis-related surgery is necessary. Current medical treat-
ments mainly refers to hormonal treatment. Although
gonadotropin-releasing hormone agonists (GnRH-a), oral contraceptives
(OCs), and progesterones are effective [7-9], the hypoestrogenic affects,
potential irregular bleeding and amenorrhea limit the long-term pa-
tients’ compliance. our previous clinical trial had already demonstrated
that Traditional Chinese Medicine (TCM) features mild reaction, and
few hormone-related side effects were reported [13].

Till today, there’s no consensus of medical application has been
reached, nor guidelines of adjuvant medical treatment for those who are
contraindicative to hormone therapy. The ideal long-term management
regimen should be cost-effective, well-tolerated, and without significant
adverse effects on patients. SanJieZhenTong capsule (SZC™), a TCM, is
made of four herbs: Resina Draconis, Panax Notoginseng, Bulb of
Thunberg Fritillary, and Coicis Semen. Published research has revealed
that SZC™ is effective to reduce endometriotic lesions in rats [10,11].
Our preliminary study showed that SZC was more effective in relieving
pain and improved quality of life (QoL) with fewer adverse events in
patients with moderate-to-severe EMs than a GnRH-a or OCs [13].
Although Chinese herbal medicine is widely used and gradually be-
comes the alternative treatment of endometriosis in clinical due to the
less contraindications and side effects and has little impact on menstrual
cycle, few rigorous studies were reported under peer review. As of
October 25, 2012, 35/71 endometriosis-related interventional trials
registered with ClinicalTrials.gov have been completed. Of these 35,
only 11 (31.4%) had published results [12]. It is possibly due to a lack of
efficacy, safety problems, or both, especially, for TCM. Poor repeat-
ability and non-compliance with international standards of research
have seriously restricted the objective evaluation of the efficacy of
Chinese medicine by the international community.

Therefore, it’s urgent to carry out high-quality research to assess the
effects of SZC™ on the long-term management of endometriosis
compared to “first-line” hormone therapy. In the current study, we
designed a prospective, randomized, double-blinded, double-dummy,
parallel-group clinical trial with a multicenter involved to investigate
the effects of SZC™ for recurrence prevention and organic function
preservation.

2. Methods
2.1. Study design

The current clinical trial is a prospective, randomized, double-
blinded, double-dummy trial. The study protocol has been registered
at the Chinese Clinical Trial Registry, http://www.chictr.org.cn/, with
the registry number: ChiCTR1900027189. The registration date was
Nov 4th, 2019. Followed by guidelines of Standard Protocol Item Rec-
ommendations for Interventional Trials (SPIRIT), recruitment from
three university-based medical centers, including Obstetrics and Gyne-
cology Hospital of Fudan University, Shanghai, China (OBGYN-FU);
Shanghai First Maternity and Infant Hospital affiliated to Tongji Uni-
versity, Shanghai, China (SFMIH-TU); and Longhua Hospital affiliated to
Shanghai University of Traditional Chinese Medicine, Shanghai, China
(LH-TCMU). Under the approval of the Ethics Committee of the
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Gynecological and Obstetrics Hospital of Fudan University (2020-137)
and the other two joint centers, the recruitment began on Jan 2nd, 2021.
Patients who surgically confirmed the diagnosis of severe endometriosis
will be enrolled in three medical centers. After fundamental treatment
for 3 cycles of GnRH-a injections, patients will be randomly allocated to
SZC™ or OCs group (Fig. 1).

GnRH-a: gonadotropin-releasing hormone agonists; SZC™: San-
JieZhenTong Capsule; OCs: oral contraceptives; SF-36:36-item Short-
Form.

2.2. Study population

Eligible participants will be recruited from three medical centers.
Patients will be enrolled for further screening according to the inclusive
and exclusive criteria. After face-to-face communication with principal
investigators, detailed information including interventions, long-term
assessments, benefits, and potential adverse reactions will be fully
announced. Written informed consent will be obtained after full
consideration from all participants before their participation.

2.3. Inclusive criteria

(1) age ranges from 18 to 45 years old;

(2) patients received conservative surgery for endometriosis at the
above-mentioned three medical centers;

(3) endometriosis of stage III-IV (according to rAFS criteria);

(4) without a birth plan within one year;

(5) physical and mental health to ensure correct expression of com-
plaints and symptoms;

(6) informed consent was signed.

2.4. Exclusive criteria

(1) patients who suffer gynecologic malignant tumor malignancies,
genital tubercle;

(2) patients who had undergone total hysterectomy with bilateral
salpingo-oophorectomy;

(4) patients suffered other internal diseases, like cardiovascular,
hepatic, renal, or hematopoietic disease;

(5) patients accompanied by other gynecological endocrine diseases,
such as polycystic ovary (PCOS).

(6) pregnancies or willing to be pregnant in 1 year;

(7) patients who are allergic to the experimental drugs; or those who
have participated in other clinical trials;

(8) Hb < 80 g/L;

(9) stage I and II of endometriosis;

(10) with a family history of thrombosis or thrombotic disease.

2.5. Sample size

The Sample size is based on the recurrence rate of endometriosis
postoperatively, with the following formulation (Fig. 2). According to a
previous preliminary study, the estimated recurrence rate was about
10% after medical treatment of SZC™ [13] and about 20% after
receiving OCs in 2 years [14]. In the current study, we assume the type I
error probability level o of 0.05 and power (1-f) of 0.9. Taking account
of the 10% dropout rate, a total of 600 participants should be recruited
(300 patients per treatment arm).

The type [ error probability level o of 0.05, Z value is bilateral, Za =
1.96. With the power (1-p) of 0.9, Zp = 1.28. P1 and PO represent
recurrence rates after medical treatment of SZC™ or OCs, which was
10% and 20%, respectively. P represents the mean value of P1 and PO.

2.6. Randomization and allocation

The study uses the block randomization method. All participants are
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Patients with stage Il to IV of
endometriosis confirmed by surgery

v

GnRH-a 3.75mg i.m. q28d * 3
cycles

v

SZC™ Group
SZC™ 4 capsules + Placebo
A 1 capsule, 3 times/ day

v

OCs Group
OCs 1 capsule + Placebo B 4
capsules, 3 times/day

v

Primary Endpoint:
3-year recurrence rate

v

Secondary Endpoint:

SF-36 quality of life score;
Organic functional outcomes;
conception rate

Fig. 1. Flow chart of this study.

 (Za +Zp)?x P(1=P)
B (P1—P0)?

Fig. 2. Illustrates the sample size scheme for each arm.

cluster randomly assigned to SZC™ or OCs group, in a 1:1 allocation
(each group n = 300, expected) via a randomization procedure imple-
mented with the Data Acquisition and Processing (DAP) Electronic Data
system (EDC V5.0; https://www.nextedc.cn/) after signing the informed
consent form. The randomization process was blinded to the data
management and the statistical analyst. The random code was randomly
generated by computer software and stored in the Gynecological and
Obstetrics Hospital of Fudan University (researcher) in paper form.

The drug package numbers were generated on Jan 15th, 2021,
through central randomization and drug management system software
(Randomization and Trial Supply Management system, RTSM), DAP.
The number in the SZC™ group and OCs group were equal. The RTSM
generated a random block allocation sequence to assign drugs to the
participant, with each participant receiving an individual package of the
drug from each center. The drug package number and verification code
information shall be registered and stored in the RTSM system after the
blind coding on-site for drug distribution.

2.7. Blinding

The randomization sequence will be blinded to either the recruit-
ment of participants or the investigators. The dummy of SZC™ or OCs
looks the same as SZC™ or OCs. After checking the appearance and
properties of the drugs and dummies, the third-party staff will distribute
the packaging according to a random number. Any serious adverse event
(SAE) will lead to unblinding.

2.8. Interventions

All included patients were given fundamental treatment in the first
stage. On the 1st of menstruation post-operatively, GnRH-a will be
given. A total of 3 times GnRH-a will be injected with the interval of 28
days. During the first stage, estrogen will be monitored, and “add-back”
therapy will be given if required. Twenty-eight days after the last in-
jection of GnRH-a, eligible patients will be allocated into 2 groups
randomly:

(1) SZC™ group: SZC™ 4 capsules*3 times/a day + dummy A 1
tablet*once/a day

(2) OCs group: dummy B 4 capsules*3 times a day + Drospirenone
and Ethinylestradiol Tablets (II) 1 tablet*once/a day.

Both dummy A and dummy B are similar to real drugs in color, taste,
and smell. The medical treatments in the current study will last 52 weeks
for all patients.

2.9. Visit schedule

All participants receive the initial visit after the completion of
screening, and each participant will be identified by a specific ID
number. A case report form (CRF) will be established, and clinical
research coordinator (CRC) will help monitor the follow-up visit
schedule. Besides baseline visits, patients will attend 52 weeks of follow-
up visits scheduled on 3, 6, 12, 18, and 24 and 36 months +7 days
postoperatively. A full-time CRC was equipped to confirm the adher-
ence, and the rate of lost-to-follow-up would be calculated. Lost to
follow-up is defined as any loss of follow-up visit within the scheduled
period for any reason. At the baseline visit, personal characteristics,
surgical information, assessment of the quality of life (QoL), fertility
history, endometriosis-related pain, and symptoms will be collected. In
the follow-up visits, we will record QoL and endometriosis-related
symptom scales, and AE (adverse events) data by the detailed visit
schedule (Table 1).
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Table 1

visit schedule for the clinical trial.
Procedure Screening Post-treatment follow-up (1 3- 6- 12- 18- 24- 36-

(Baseline) month) month month month month month month
Informed consent v
Inclusion and exclusion v
Medical history v
blood test v v v v v v v v
Randomization v
GnRHa injection v v
Treatment/placebo dispensed v v v v v v
Concomitant medication collection v v v v v
Participants electronically fill out v v v v v 4 v v
questionnaires

Adverse events v v v v v v v
Dispense/return study drug v v v v v

2.10. Discontinuation

In case of the following emergencies, participants will be allowed to
discontinue and withdraw from the current study:

(1) allergic reactions or serious adverse events that should be with-
drawn according to the physician’s judgment;

(2) Poor compliance;

Patients will be advised to contact their doctors in the event of any
undesirable effect after the application of SZC™ or OCs treatment.
For those who discontinued the clinical trial, the gynecologist in
charge will continue to provide professional treatment for the pa-
tients, and a long-term follow-up visit will still be carried out as
scheduled.

2.11. Primary outcome

The primary outcome for the current study is the recurrence rate in 3
years postoperatively. Recurrence can be divided into three types: (1)
symptomatic recurrence, which is defined as a reappearance of clinical
symptoms, including dysmenorrhea, dyspareunia, and defection pain.
Quantitatively, visual analogue scale (VAS) scores should reach the level
before treatment, or higher; (2) recurrence confirmed by physical ex-
amination: pelvic adhesion, ovarian mass, and/or tenderness nodules in
the posterior pelvis is detected; (3) recurrent endometriotic lesion
detected by ultrasound/MRI examination [15].

Recurrence will be confirmed after ruling out the following situa-
tions:1) symptom persistence: endometriosis-related symptoms persist
for more than 3 months after the surgery; 2) new onset of symptoms,
which is defined as new appearance of endometriosis-related symptoms
after the operation.

2.12. Secondary outcomes

(1) Changes in quality of life, as measured with 36-item Short-Form
(SF-36). The questionnaire includes eight sessions: physical
functioning (PF), role physical (RP), bodily pain (BP), general
health (GH), Vitality (VT), social functioning (SF), role emotional
(RE), mental health (MH) [16].

(2) Changes in organic function. Questionnaires of GIQLI (gastroin-
testinal quality of life index), Wexner incontinence/constipation
score, LARS (low anterior rectal resection syndrome scores), and
CRADI-8 (colorectal anal distress inventory 8) are used to assess
rectal function. Sexual function is assessed via FSFI (Female
Sexual Function Index) questionnaire. Ovarian function evalua-
tion will be carried out by KI (Kupperman index) questionnaire,
and AMH (anti-Mullerian hormone), FSH (follicle stimulating
hormone), and estrogen (E2) levels via blood test [13,16-23].

2.13. Data management

A certain professional gynecologist will be responsible for patients’
recruitment, medical treatment, and long-term follow-up in each med-
ical center. The CRC will help with regular contact with patients,
distribute medicines, and record information on baseline and follow-up
visits. Original data from clinical assessments and patient surveys will be
captured electronically in the Data Acquisition and Processing Elec-
tronic Data system (DAP-EDC, V5.0). The research manager will monitor
the clinical data once a week. Signed consent forms and paper copies of
source documentation will be securely held on the study team database,
accessible only by authorized investigators to monitor. The final dataset
will only be accessed by the specific statistical analyst.

2.14. Quality control

To ensure the high quality of the trial, all staff will receive strict
training before baseline data acquisition to guarantee consistent prac-
tices. The training includes unifying surgical procedures, recruiting
patients, and completing and uploading CRFs.

Dropouts and withdrawals from the trial will be recorded to ensure
an intention-to-treat (ITT) analysis. In addition, an independent data
and safety monitoring team will be established to identify problems and
monitor and check the collected data. Staff will review the data once a
week and have the authority to suspend at any time if they discover a
problem or adverse event during the trial.

Adverse symptoms related to medical usage will be defined as AE,
which should be reported to the Ethics Committee immediately and will
be regularly monitored at every follow-up visit. Additionally, regular
liver function, kidney function, routine blood tests, and coagulation
function as safety markers will be checked every 6 months post-
operatively, to exclude severely impaired physical function and eval-
uate the possible side effects. Those fatal, life-threatening events will be
confirmed as SAEs. Any SAEs will be reported to the chief Investigator
and reported to relevant authorities immediately. After professional
evaluation, patients should be asked to quit the clinical trial and medical
treatment will be revealed.

Any changes to the study protocol are provided to the Ethics Com-
mittee of the Gynecological and Obstetrics Hospital of Fudan University
as per protocol.

2.15. Statistical analysis

Baseline demographics will be reported using descriptive statistics.
Since this study is a multicenter clinical trial, the influence of the central
effect on efficacy indicators should be considered in the analysis. The
analysis of covariance or Wilcoxon rank sum test with consideration of
central factors was used for the measurement data, and the CMH
(Cochran-Mantel-Haenszel) chi-square test with the correction of the
center was used for the count data. All scores will be analyzed using
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repeated measures via generalized estimating equation (GEE) model
analysis of variance with time. For <5% loss to follow-up, a complete
case analysis will be done. For >5% loss to follow-up, multiple impu-
tations and complete case-sensitivity analyses will be done.

Statistical analyses were carried out using the software SPSS v26.
Statistical significance will be set at P < 0.05.

2.16. Ethics and dissemination

This study was approved by the Ethics Committee of the Gyneco-
logical and Obstetrics Hospital of Fudan University (2020-137) and the
other two joint centers. All participants will provide written informed
consent before randomization. The results of this research will be pre-
sented at academic conferences and peer-reviewed journals.

3. Discussion

TCM is commonly recommended by Chinese medicine practitioners
and has been promoted worldwide [24]. Though SZC™ is commonly
used in the treatment of endometriosis, the evidence of effectiveness for
herbal medicine is limited. This randomized clinical trial will help in
understanding the efficacy and safety of SZC™ in the long-term man-
agement of endometriosis.

To erase the subjective impact on results assessment, all patients and
staff included in this study are blind to the treatment groups. We also
prepare dummies to modify the shape, taste, and smell of the real drugs.
Evaluation of randomized samples will improve the reliability of the
results as well. Meanwhile, a multicenter-involved, prospective clinical
trial will make it possible to reduce potential bias.

Recurrence and fertility preservation are troublesome issues both for
gynecologists and patients. Besides the re-occurrence of endometriosis
lesions via ultrasonic and radiological examination, symptomatic
recurrence is much more common. In our study, the primary endpoint is
to evaluate the capability of recurrence prevention. Changes in rectal
and sexual function, quality of life, and pain control will be also assessed
as secondary endpoints. Previous studies have investigated the effects of
SZC™ on reliving endometriosis-related pain and improving fertility
outcomes [13,25], the current study will allow us to determine the ef-
ficacy and safety of long-term management for endometriosis.

According to guidelines for the treatment of endometriosis in China,
long-term management has reached a consensus. Hormone therapy is
regarded as the first-line maintenance treatment for endometriosis, but
TCM hasn’t been widely promoted [26]. If the RCT could prove the ef-
ficacy of SZC™ in the long-term management of endometriosis, it’ll be
possible to formulate guidelines for integrated traditional Chinese and
Western medicines for moderate and severe endometriosis.

This is the first study to be carried out to determine the efficacy of
TCM (SZC™) on the long-term management of endometriosis. The sci-
entific design which is following modern trends will help make a solid
conclusion. Besides the limitation of sample size and biases, the pro-
posed study will provide valuable information to expand medical
choices for the long-term management of endometriosis, especially for
those who are contraindicated to hormone treatment. If the favorable
result is proven, SZC™ is expected to be widely promoted to prolong the
recurrence-free interval, and to reduce the burden on endometriosis
patients and the healthcare system.

Trial status

The RCT is in progress and recruiting endometriosis patients. The
protocol version is 1.0 and was updated on Oct. 25th, 2021. The
enrollment of the current study will be conducted till December 2023.
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