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ABSTRACT
Introduction Globally, rheumatic heart disease (RHD) is 
an important cause of acquired heart disease in children 
and adolescents. Clinical trials on RHD treatment with 
Traditional Chinese Medicine (TCM) or integrated medicine 
are gradually increasing in China. However, because the 
outcomes of clinical trials are subject to heterogeneity and 
selective reporting, similar studies cannot be merged and 
compared, complicating assessing the effectiveness and 
safety of TCM, and diminishing the value of clinical trials. 
Therefore, there is an urgent need to design a TCM or 
integrated medicine core outcome set (COS) for RHD.
Methods and analysis The development of this study 
will take place in four stages under the direction of 
a multidisciplinary advisory board. (1) Establishing a 
comprehensive outcomes checklist through a systematic 
review of previously published research, retrieval of 
clinical trial registration centres, patient’s semistructured 
interviews, and clinician’s questionnaire surveys; 
(2) Screen stakeholder groups from various fields to 
participate in the Delphi survey; (3) Two e- Delphi surveys 
will be conducted to determine the outcomes of various 
concerned stakeholder groups; (4) Hold a face- to- face 
consensus meeting to develop the COS- TCM- RHD.
Ethics and dissemination The ethical approval for this 
study has been obtained from the Tianjin University of 
Traditional Chinese Medicine Ethics Committee (TJUTCM- 
EC20210008). The findings will be disseminated in peer- 
reviewed journals and meetings.

Trial registration number 
This study has been registered at the Core Outcome 
Measures in Effectiveness Trials (COMET) database 
(Registration #1743).

BACKGROUND
Rheumatic heart disease (RHD) is a cardiac 
sequela of one or more episodes of rheumatic 
fever (RF), an autoimmune disease caused by 
group A Streptococcus infection.1 The inci-
dence of RHD is directly related to sanitary 

conditions.2 3 In low- income and middle- 
income countries, it is the main cause of 
cardiovascular death in children and adoles-
cents.4 In 2015,5 approximately 33.4 million 
patients were diagnosed with RHD world-
wide, and 320 000 people died as a result. 
In 2019,6 the number of RHD cases globally 
was about 40 million, and approximately 340 
000 people died. The number of patients 
with RHD is likely to continue to rise in the 
coming years.7 Therefore, RHD is still one of 
the major diseases affecting human health.8

Western Medicine (WM) treatment of RHD 
includes primary prevention (early detection 
and treatment of RF), secondary prevention 
(application of antibiotics such as penicillin) 
and tertiary prevention (medical and surgical 
treatment of RHD and complications).9 10 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This protocol is the first core outcome set registered 
on the Core Outcome Measures in Effectiveness 
Trials website for treating rheumatic heart disease 
through TCM or integrated medicine.

 ⇒ This study is guided by the Core Outcome Set- 
STAndards for Development, Core Outcome Set- 
Standardized Protocol Items and core Outcome 
Set- STAndards for Reporting.

 ⇒ This study will be supervised by a multidisciplinary 
advisory board constantly. This investigation will 
extensively incorporate the perspectives of various 
stakeholders, including patients, physicians, re-
searchers and policy makers.

 ⇒ The development of the core outcome set will in-
clude systematic reviews, qualitative research 
(patient semistructured interviews and clinician 
questionnaire surveys), Delphi surveys and consen-
sus meeting.

 ⇒ The main usage of TCM or integrated medicine is 
in China. Therefore, a restriction will result from the 
geographical distribution of stakeholders.
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Although these measures can improve clinical symptoms 
to a certain extent, the treatment cost is expensive.11 
Furthermore, long- term antibiotic therapy may result 
in major adverse effects, lowering the quality of life of 
patients with RHD.

Traditional Chinese Medicine (TCM) has rich experi-
ence and a unique theoretical system.12 A growing number 
of RHD clinical trials using TCM or integrated medicine 
(combining TCM and WM) have been published recently, 
reiterating the critical importance of TCM therapy.13–15 
We differentiated the outcomes of randomised controlled 
trials (RCTs) on TCM or integrated medicine treatment 
for RHD. These are the issues we noticed:16 unclear defi-
nition of primary and secondary outcomes, a limited 
selection of surrogate outcomes, contempt of end point 
and safety outcomes, inconsistent measurement time 
points, and so on. The above- mentioned issues make it 
difficult to synthesise outcomes in systematic reviews to do 
a meta- analysis.17 18 The research findings neither accu-
rately reflect efficacy and safety nor adequately address 
the needs of relevant groups.19 20

Developing a core outcome set (COS) can address 
these issues and concerns.21 22 COS is the minimum set of 
unified and standardised outcomes that must be measured 
and reported in clinical trials of specific diseases.23 The 
development of a COS aims to facilitate the comparison 
of outcomes of similar clinical studies and reduce the risk 
of selective reporting,24 thus improving the quality of clin-
ical studies and saving the study design cost.25 26

COS studies registered on Core Outcome Measures in 
Effectiveness Trials (COMET) have increased significantly 
in recent years.27 But reports on the COS related to TCM 
or integrated medicine intervention in RHD are unknown. 
Therefore, a COS of TCM or integrated medicine for RHD 
is necessary to meet clinical research demands.

OBJECTIVE
This study aims to determine which effectiveness and 
safety outcomes should be measured in TCM or inte-
grated medicine clinical trials for RHD.

SCOPE
1. Health condition: Patients (≥18 years old) with RHD 

who have no additional comorbidities or acute exacer-
bations will be enrolled.

2. Interventions: TCM (includes herbal medicine decoc-
tions, Chinese patent medicine, acupuncture, cup-
ping, Tuina, moxibustion and other TCM rehabilita-
tion therapy) or integrated medicine application.

3. Context of use: RCTs.

METHODS AND ANALYSIS
Steering Committee
A steering committee will be formed to examine and 
confirm research plans, provide advice, settle discrepan-
cies, and participate in consensus meetings. The steering 
committee will consist of eight experts, two cardiologists, 

two TCM physicians, two methodologists, one clinical 
researcher and one COS developer. They will choose 
one of them to be the committee leader through mutual 
consent.

Working group
The main tasks of the working group consist of distrib-
uting questionnaires and statistical results and holding 
meetings. The working group will be composed of 8 
members, including one TCM clinician, one WM clini-
cian, one methodologist, two professors and three post-
graduates from Chinese Clinical Trials COS Research 
Centre (ChiCOS), Tianjin University of Traditional 
Chinese Medicine (TJUTCM), China.

Design
This COS will reference the guidelines from the Core 
Outcome Set- STAndards for Development (COS- STAD),28 
the Core Outcome Set- Standardized Protocol Items 
(COS- STAP)29 and the Core Outcome Set- STAndards 
for Reporting (COS- STAR).30 Online supplemental file 1 
contains the COS- STAP statement guidelines. This study 
will be carried out in four parts (figure 1), as follows:

Stage 1. Identifying potential outcomes, merging and 
grouping the outcomes to generate a checklist of prelim-
inary outcomes entries.

Stage 2. Screening stakeholder groups in various fields 
for the Delphi survey.

Stage 3. Conducting two rounds of e- Delphi surveys 
to determine the outcomes of the various stakeholder 
groups.

Stage 4. Holding a face- to- face consensus meeting to 
approve the final COS.

Figure 1 The development process for COS- TCM- RHD. 
COS, core outcome set; RHD, rheumatic heart disease; TCM, 
Traditional Chinese Medicine.
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STAGE 1: IDENTIFICATION OF PRELIMINARY OUTCOMES
First, a comprehensive outcomes pool will be established 
through searching databases and clinical trial registra-
tion centres in China and foreign countries, conducting 
patient semistructured interviews and clinician’s ques-
tionnaire surveys. After submitting the results to the 
steering committee for evaluation, the working group 
will standardise and categorise the outcomes and create a 
preliminary list of RHD outcome checklists.

Step 1. A systematic review of published research
Search strategy
The following electronic databases will be searched: 
PubMed, Embase, Cochrane Library, the Web of Science, 
AMED (Allied and Complementary Medicine Database) 
(five English databases in total), China National Knowl-
edge Infrastructure, Wanfang Database, SinoMed and 
VIP information resource integration service platform 
database (four Chinese databases in total). The trials 
published from January 2011 to December 2021 will be 
included. The languages will be limited to English and 
Chinese. The search strategy of English databases is 
shown in online supplemental file 2.

Eligibility criteria
The inclusion and exclusion criteria for published arti-
cles will be as follows (see table 1).

Literature selection
Two reviewers will examine the title and abstract inde-
pendently and then the full text for another review. A 
third person will be consulted in the event of a disagree-
ment. The Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses flow chart will be presented,31 
including the number of selected and excluded studies 
and the reasons for exclusion.

Data extraction
The two researchers will independently extract and cross-
check data. The extracted data will include: (1) Basic 
information of the research, such as title, first author’s 
name, the time of publication, author’s area, ethical 
approval, source of funding. (2) Baseline characteristics 

of the research will include age, course of the disease, 
sample size, TCM syndrome type (syndrome, symp-
toms, tongue, pulse). (3) Intervention measures will 
include the name of intervention, course of treatment, 
frequency and dose of treatment. (4) Outcome names or 
definitions, measurement techniques and time points of 
measurement will all be included.

Step 2. The search of clinical trial registries databases
Search strategy
We will look at the clinical  trials. gov and Chinese clinical 
trials registries. The search period will be from January 
2011 to December 2021, with the keyword ‘rheumatic 
heart disease’ as the search term.

Eligibility criteria
TCM or integrative medicine clinical trial protocols for 
RHD will be included, and the results of these proto-
cols have not yet been publicly disclosed. The inclusion 
and exclusion criteria will be the same as in previously 
reported studies (table 1).

Data extraction
The extracted data will include the registered organi-
sation/researcher’s country, the registered trial status, 
ethical approval, funding source, research stage, inter-
vention measures, description of outcomes, outcomes 
measurement methods and time points.

Step 3. Patients’ semistructured interviews
The patient’s opinion is important because the patient 
directly experiences the benefits and side effects of the 
treatment. In past COS investigations, semistructured 
interviews were commonly employed to obtain patient 
perspectives.32 33 Therefore, we will conduct semistruc-
tured patient interviews to supplement patient concerns 
but not reported outcomes.

Eligibility criteria
We plan to recruit RHD patients (aged ≥18 years old) 
with experience in TCM or integrated medicine therapy 
in the First Teaching Hospital of Tianjin University of 
TCM, the second Teaching Hospital of Tianjin University 

Table 1 Inclusion and exclusion criteria for published articles

Items Inclusion criteria Exclusion criteria

Patients Patients (age ≥18 years) diagnosed with rheumatic heart 
disease

Patients with other complications or acute 
exacerbations

Intervention Measures related to TCM or integrated medicine None

Outcome Efficacy outcomes will be obtained from RCTs, and safety 
outcomes will be obtained from other type of studies

None

Study types Several different types of study, including RCTs, case- 
control studies, cohort studies and so on

Studies with a primary aim of assessing 
the mechanisms or pharmacokinetics of 
interventions

Language Chinese and English Published in other languages

RCT, randomised controlled trial; TCM, Traditional Chinese Medicine.
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of TCM, the fourth Teaching Hospital of Tianjin Univer-
sity of TCM and the Tianjin Academy of TCM Affiliated 
Hospital. Patients with serious mental problems, commu-
nication difficulties and other factors that are not condu-
cive to the trial development will be excluded.

Sampling
Following the experience of semistructured interviews in 
prior COS research,34 35 simple samplings will be used to 
recruit at least 40 patients. We will consider each patient’s 
gender, age and treatment history.

Protection of participants
The trained members of the working group will explain 
the purpose of the interview to patients and ask them 
whether they want to participate. Patients who agree 
to participate will sign the basic information form and 
informed consent form, and the patients will be informed 
that they can withdraw at any time.

Topic guide
A face- to- face conversation will be used, and the inter-
view will be documented anonymously. First, the working 
group members will introduce the content of this study 
to the participants and then ask the patients to point out 
the outcomes that they thought were important through 
asking and guiding. The outline content is shown in 
table 2. The outline content will be piloted and updated 
as needed.

Data analyses
We will also assess the outcomes of the semistructured 
interviews as we gather data. The framework method-
ology will be applied, along with familiarity techniques, 
to create thematic frameworks, index the data, construct 
thematic charts, map the data and evaluate the results. 
Two working group members will examine each outcome, 
and those found to be new outcomes will be included in 
the outcome pool with the steering committee’s approval. 
Any discrepancies will be discussed in order to reach an 
agreement.

Step 4: Clinicians' questionnaire survey
We will also use computerised questionnaires to acquire 
relevant outcomes by clinicians but not documented in 
the literature to diversify the sources of outcomes.

Eligibility criteria
The clinician should be specialised in TCM, WM and inte-
grated medicine. Their main research direction will be 
cardiovascular disease, and they must have more than 3 
years of medical experience.

Sampling size
Referring to previous COS research,36 37 we expect to 
recruit 40 participants. To ensure that the survey is repre-
sentative, we will recruit participants from five distinct 
areas and hospital levels (including outpatient and inpa-
tient departments). The clinicians will be selected from 
the membership lists of the China integrated TCM and 
WM Professional Committee and the Chinese Society of 
Chinese Medicine Cardiovascular Disease Professional 
Committee.

Protection of participants
The clinicians will be required to sign an informed 
consent form and fill out an outcome questionnaire and a 
general information form (education, major, age, gender 
and work unit).

Topic guide
The questionnaire will be developed in an open- ended 
format to avoid the restriction of outcome selection 
and allow clinicians to freely name important outcomes 
because the clinician group is well acquainted with RHD. 
Finally, the working group will summarise the survey 
information.

Step 5: Form a checklist of preliminary outcomes
The working group will summarise the data collected by 
the above four channels, conduct data analysis and review 
it by the steering committee. If there is a difference, it 
will be resolved through discussion or consultation with 
a third party. The process will be further comprised of 
four steps:
1. All outcomes will be numbered and imported into 

the Excel table, which is convenient to find the 
source.

2. The initial results will be validated by standardising 
outcome names, visualising and integrating results, 
removing duplicate findingsbefore sorting and record-
ing all outcome names and frequencies.

3. According to the functional attributes of the outcomes, 
the initial outcome items will be categorised into seven 
outcome domains:38 symptoms and signs, TCM disease 
syndrome, quality of life, physical and chemical exam-
ination, economic evaluation, long- term prognosis, 
and adverse events.

4. The outcomes will be reviewed by the steering com-
mittee. If all outcomes exceed 100, the steering com-
mittee will vote internally to delete the outcomes. The 
outcomes approved by the steering committee will 
serve as the initial results checklist and will be included 
in the next Delphi survey.

Table 2 Questions about semistructured interviews

Number Questions

1 When was the RHD diagnosed?

2 What troubles you most after RHD?

3 What degree of recovery do you want to achieve 
through treatment?

4 What are the outcomes you care about? Which is 
the most important?

RHD, rheumatic heart disease.
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STAGE 2: SELECTION OF DELPHI STAKEHOLDER GROUPS
The selection of stakeholders is crucial in the produc-
tion of COS.39 40 We will gather stakeholders from various 
disciplines and divide them into the following four 
categories concerning COS- STAD: patients, physicians, 
researchers and policy makers. The greater the number 
of stakeholder groups, the more reliable it may be,41 but 
too many people may also increase the difficulty of inves-
tigation and consensus. Given that there is no consensus 
on the sample size of the Delphi survey,42 with reference 
to previous studies in which the number of stakeholders 
in the Delphi survey mostly ranged from 12 to 174,43 we 
therefore expect to recruit 60 participants using ‘snow-
ball sampling’, 15 for each stakeholder group. If there 
is clear imbalance among the four groups to start with, 
we will send more invitation questionnaires to the smaller 
group, and continue to collect questionnaires for the 
larger group until the target number is reached. When a 
group’s size reaches 15, we will cease collecting question-
naires from that group, so that people who exceed this 
number will not be able to fill in this questionnaire.

An e- invitation letter will be sent to the mailbox of the 
potential team member, explaining the content of this 
research and the importance of Delphi, and stating that 
participants have the right to voluntarily and anonymously 
withdraw from the research at any time. Clicking on the 
link in the invitation letter means agreeing to participate 
in this research. Each member will be assigned a unique 
identification number to enable subsequent statistics and 
data storage.

Group 1
Patients ≥18 years of age diagnosed with RHD will be 
eligible for selection. We will place posters in the public 
areas of the selected hospitals. We will contact cardiology 
department doctors through email to invite their RHD 
patients who are currently diagnosed or have already 
been diagnosed and treated participate in . The working 
group members will explain the study’s purpose to the 
patients in plain language. The patients will have the 
opportunity to read separate written information sheets, 
and those who participate in the survey will sign an 
informed consent form.

Group 2
Clinicians such as cardiologists, TCM physicians, nurses, 
and clinical pharmacists will be recruited via the hospi-
tal’s official website and public WeChat account. In addi-
tion, clinicians recommended by the steering committee 
will be accepted.

Group 3
Researchers, including methodological, clinical, statis-
tical, journal editors, COS developers, and other related 
experts,will be recruited. We will use social media for 
advertising job openings and screen high- impact RHD 
studies, contact the authors, and ask if they are interested 
in participating.

Group 4
Policy makers, including health management personnel 
at various levels such as the city, province and county, will 
be invited. Policy makers' primary sources will be recom-
mendations from potential participants and searches on 
the health commission’s official website or WeChat. We 
will contact them by phone or email and ask if they will 
participate in this survey.

STAGE 3: ONLINE DELPHI SURVEYS
A Delphi Survey is a group promotion technology that 
transforms individual opinions into group consensus 
through an iterative multistage process.44 We will conduct 
two rounds of Delphi Surveys in electronic question-
naires, ask stakeholders to score outcomes, and reach a 
preliminary consensus on the outcomes for RHD treat-
ment with TCM or integrated medicine.

Scoring method
To score candidate outcomes we will use a 9- point Likert 
Scale45 46 which was developed by the Grading of Recom-
mendations Assessment, Development and Evaluation 
Working Group and has been recommended by the 
COMET group47 to be widely used in the Development of 
COS48 (see table 3).

Round 1
Implementation process
All participants will be required to complete a registra-
tion form with basic information, which will be gener-
ated independently based on the characteristics of each 
group. For example, the patient group will be asked to 
fill in disease information, current treatment plan, and 
so on, and the clinician group will fill in the job title, 
position, department, and so on. All candidate outcomes 
will be compiled and sent to all stakeholders via email. 
Participants must score every outcome on the Likert 
Scale described above. To maintain the integrity of the 
outcomes, we will also invite participants to add other 
outcomes that they believe are important but are not 
on the list without scoring them. Because of the patient 
group’s unique characteristics, we will create a simple 
questionnaire in plain language to assist patient compre-
hension. Meanwhile, team members will answer patients' 
questions online at any time. Participants will have 3 
weeks to complete the questionnaire survey, and an email 
reminder will be sent at the end of the second week.

Table 3 Showing the 9- point Likert Scale

Score Degree of importance

1–3 Not important for inclusion

4–6 Important but not critical

7–9 Critical for inclusion
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Data statistics and analysis
After completing the first round of the survey, members 
of the working group will collect all completed question-
naires, record the number of participants and responses, 
compute the average score of each outcome and the score 
distribution of each stakeholder group. The steering 
committee will review any new recommended outcomes. 
All saved outcomes will be presented in the next e- Delphi 
round.

Round 2
Implementation process
All participants completing round 1 will be invited to 
join round 2 of Delphi. The total number of participants, 
the proportion of each group and the entire group, the 
comparison of their scores with other group members, 
and the new round 1 outcome will be summarised and 
presented to participants. Participants will be required 
to use the same scoring criteria as round 1 and re- score 
the retention outcomes that meet the requirements for 
entering round 2 (including the newly added outcomes 
in round 1). If any participant’s score changes, they will 
be asked to provide reasons. They will have 3 weeks to 
complete the online survey, and the working group 
will email participants at the end of the second week, 
reminding them to respond on time.

Data statistics and analysis
The working group will count the number of participants 
and responders, the average score of each outcome, 
the distribution of scores for each stakeholder group, 
and the potential attrition bias. The average score of 
participants who complete or do not complete the two 
survey rounds will be used to compute the dropout bias. 
Suppose the attrition bias is caused by participants who 
do not complete both rounds of the Delphi survey. In that 
case, we will compute the average score of each outcome 
for participants who do and do not complete both survey 
rounds. Statistically significant outcomes will be discussed 
at the consensus meeting. Previous COS research and 
COMET recommendations42 will be used to develop the 
consensus definition, as shown in table 4. Finally, the 

working group will compile all findings into a table and 
submit it for evaluation to the steering committee.

STAGE 4: CONSENSUS MEETING
In the last step of this study, a face- to- face consensus 
meeting will be held to discuss and review the final 
COS. The conference will be held in Tianjin, China, for 
1 day. This meeting will be open to all members of the 
steering committee. Participants who have completed 
both rounds of the Delphi Survey are also eligible to 
represent. To reduce the imbalance in stakeholder repre-
sentation, we will select participant representatives from 
each stakeholder group at random. The overall number 
of attendees for this meeting is expected to be 35. The 
meeting will be hosted by an experienced moderator with 
no voting privileges.

Consensus meeting content
To make the results of the two rounds of the e- Delphi 
Survey easier for everyone to understand, the working 
group will briefly summarise the findings in easy- to- 
understand language for the participants. According to 
table 4, the ‘Consensus in’ outcomes are immediately 
included in the final COS, whereas the ‘Consensus out’ 
outcomes are directly eliminated. Participants will vote 
anonymously on the ‘No consensus’ outcomes to deter-
mine whether it is ‘Consensus in’ or ‘Consensus out’. 
If there is any conflict of view, it will be resolved by the 
steering committee through the Modified Nominal 
Group Technique.49 After the consensus meeting, the 
working group will sort out the meeting minutes and 
form the final COS.

Patient and public involvement
The two rounds of Delphi Surveys, the final consensus 
sessions and the semistructured interviews will all include 
participation from patients and the general public.

DISCUSSION
It is highly challenging to combine and analyse Similar 
studies because the clinical trials of TCM or integrated 
medicine for RHD have various limitations in their 
outcomes. This is the first COS- TCM- RHD study to be 
registered at COMET. Our study plan fully adopted the 
views of multiple stakeholder groups through systematic 
review, semistructured interviews, clinicians question-
naires, e- Delphi surveys and consensus meetings.

Suppose this COS can be widely used in clinical and 
scientific research. In that case, it will help increase the 
consistency of research, reduce the heterogeneity of 
reports and improve the value of clinical trials of TCM. 
COS can improve clinical care and patients' experience 
when it is relevant to clinicians and patients. Furthermore, 
COS could help healthcare providers better understand 
patients' needs and adjust funding priorities for interven-
tions. In conclusion, we assume the COS- TCM- RHD plays 

Table 4 Definition of consensus

Classification Definition

Consensus in
(the outcome that should be 
included in the COS)

≥70% of participants 
scoring 7– 9 and <15% of 
participants scoring 1–3

Consensus out
(the outcome that should not 
be included in the COS)

≥70% of participants 
scoring 1–3 and <15% of 
participants scoring 7–9

No consensus
(the importance of the 
outcome remains uncertain)

Anything else

COS, core outcome set.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062497 on 11 N

ovem
ber 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


7Sheng X, et al. BMJ Open 2022;12:e062497. doi:10.1136/bmjopen-2022-062497

Open access

a pivotal role in improving the quality of clinical trials, 
patient care, clinical decision making and policy making.

We will agree on how and when to measure outcomes 
after the final COS is formed. As a result, following 
consensus- based norms, the next work will finalise the 
evaluation of actual outcomes measurement tools.50 
This will entail a review of systems, a quality assessment 
of measurement methods and agreement among stake-
holder groups.51 52
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