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Background. Treatment of chronic pulmonary heart disease (CPHD), a common disease, has over recent years been studied using
traditional Chinese medicine (TCM) due to many high-profile benefits. These can be evaluated by the measurement and analysis
of related outcomes. Because of selective reporting bias and the heterogeneity of study outcomes, it is not possible to combine
similar studies in a meta-analysis. Consequently, not only does the low quality of original studies fails to support evidence-based
decision-making, but also the value of those clinical studies cannot be evaluated. To solve these problems, the development of a
core outcome set for traditional Chinese medicines for the treatment of chronic pulmonary heart disease (COS-TCM-CPHD) is
required. Methods. The development is conducted in five steps: (1) a library of outcomes through systematic review, the retrieval of
libraries from two clinical trials registries, and semistructured interviews is established; (2) following data extraction and analysis
of the library of outcomes, each outcome can be classified into seven outcome domains, including TCM disease, symptoms/signs,
physical and chemical testing, quality of life, long-term prognosis, economic evaluation, and adverse events to form a preliminary
list of outcomes; (3) stakeholder groups for participation are selected; (4) stakeholder groups are invited to participate in two
rounds of Delphi surveys to score outcomes and provide additional outcomes; (5) a consensus meeting is organized to produce the
final COS-TCM-CPHD. Discussion. The protocol is consistent with the guidelines defined by the Core Outcome Set-STAnd-
ardised Protocol (COS-STAP) statement and formulated with reference to Core Outcome Set-STAndards for development (COS-
STAD). The COS-TCM-CPHD will improve the consistency of study reports and reduce publication bias, thereby improving the
quality of TCM clinical trials and decision-making for evidence-based medicine. The study has been registered on the COMET
website (http://www.comet-initiative.org/Studies/Details/1677).

1. Introduction

Chronic pulmonary heart disease (CPHD) comprises a
number of disorders (such as those of the bronchus, chest
wall, and circulatory system) that raise the pressure in the
pulmonary artery and modify the structure and function of
the right ventricle [1, 2]. The clinical manifestations include
cough and asthma, shortness of breath, palpitation, cyanosis,
and edema. A recent study indicated that the pathological
mechanisms of CPHD principally involve a state of chronic
hypoxia, secretion of vascular mediators such as nitric oxide
and endostatin-1 (ET1), and a reduction in platelet-derived
growth factors (PDGFs) A and B, leading to the relaxation of

and damage to vascular smooth muscle cells, eventually
causing an increase in pulmonary arterial pressure (mean
value >20 mmHg) [3-6]. CPHD accounts for 6% to 7% of all
types of heart disease in adults. The incidence of CPHD
varies greatly from country to country and depends on air
pollution, rates of smoking, and a variety of other risk factors
for lung disease [1].

Although many studies of treatments for CPHD have
been published, no effective treatment has been developed to
reduce the rate of mortality or disability caused by CPHD. It
causes a huge economic burden on both the patient’s family
and society. The purpose of treatment is to improve oxy-
genation and right ventricular function. Conventional
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treatment strategies include increasing right ventricular
contractility and reducing pulmonary hypertension while
treating the underlying disease. Conventional treatments
include cough and asthma drugs, expectorants, vasodilators,
inotropic agents, and diuretics, which effectively improve
the clinical symptoms [2]. However, conventional treat-
ments cannot reduce the recurrence of symptoms, the pa-
tient’s quality of life remains poor, and the course of the
disease does not become substantially shorter [7]. Although
insufficient evidence exists to demonstrate that the use of
conventional drugs adversely affects patient outcomes, long-
term use can cause arrhythmia, systemic hypotension, acid-
base balance disorders, and other toxic side-effects [8, 9].

In clinical trials, issues such as selective reporting of
outcomes, high heterogeneity of outcomes, and an inability
of research results to be replicated in relevant subjects may
cause difficulties when attempting to combine the results
with similar research studies, while studies often do not truly
reflect the requirements of participants and waste limited
research resources [10-12]. A recent systematic review
evaluating ginkgo biloba extract and injections of dipyr-
idamole for the treatment of CPHD included 28 studies with
2,457 patients. The study concluded that many key outcomes
closely related to patient survival were not reported, pre-
venting conclusions from being drawn on important out-
comes [13]. A systematic review of digoxin treatment for
CPHD by Alajaji et al. pointed out that the included out-
comes were very heterogeneous; thus, it was not possible for
similar studies to be combined for analysis [14]. In a sys-
tematic review of 35 clinical trials with 2,715 patients that
evaluated Danshen by injection for the treatment of CPHD,
the majority of the studies reported only laboratory out-
comes, while the important clinical outcomes were not
reported. Thus, only positive outcomes were reported and
otherwise reported selectively, likely leading to inappro-
priate or even incorrect conclusions [15].

Over recent years, an increasing number of clinical
studies of treatments for chronic cor pulmonale using tra-
ditional Chinese medicine (TCM) have been published, the
efficacy of which has gradually become more well-known.
Treatments for CPHD using TCM have been shown to be
anti-inflammatory, prevent platelet aggregation, strengthen
heart function, and improve immunity and microcirculation
[13, 16, 17]. However, clinical trials of TCM should measure
and analyze relevant outcomes. Recently, we have found a
number of problems when analyzing the outcomes of
treatments for CPHD: @ clinical studies of the same con-
dition studied different outcomes, different numbers of
outcomes, and variable outcome measurement time points;
such problems lead to bias in the reporting of results. @ The
choice of outcomes was arbitrary, lacking any uniformity in
standards. @ The results did not correlate with outcomes
that patients care about; for example, studies rarely de-
scribed outcomes such as quality of life or long-term
prognosis for patients instead of describing physical and
chemical testing and other similar outcomes. @ The out-
comes lacked uniformity in the standards related to TCM.
Low-quality original research not only fails to provide the
evidence required for evidence-based decision-making but
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also fails to reflect the potential value of each clinical study.
Thus, the correct selection of outcomes is of utmost im-
portance in clinical research [18].

A core outcome set (COS) is a description of the least
and most important outcomes, which should be measured
and reported in all clinical trials in the same health field [19].
The development of a core outcome set for traditional
Chinese medicine in chronic pulmonary heart disease (COS-
TCM-CPHD) would minimize the heterogeneity of reported
results and improve the methodological quality of clinical
research in TCM, important for international recognition.

2. Methods/Design

This study aimed to develop a set of COS based on a series of
standards [20-23] formulated by the Core Outcome Mea-
sures in Effectiveness Trials (COMET) group for future
clinical research of CPHD in TCM. The study has been
registered on the COMET website, with registration number
1677 [24].

3. Study Design

The development of the COS-TCM-CPHD is conducted
using a five-step process (Figure 1).

Stage 1: establish a library of outcomes through sys-
tematic review, retrieval of the libraries from clinical trials
registries, and semistructured interviews. Stage 2: after data
extraction and analysis of the library of outcomes, the data
will be classified into seven outcome domains, including
TCM disease, symptoms/signs, physical and chemical test-
ing, quality of life, long-term prognosis, economic evalua-
tion, and adverse events to form a preliminary list of
outcomes. Stage 3: stakeholder groups are selected for
participation. Stage 4: stakeholder groups are invited to
participate in two rounds of Delphi surveys to score the
outcomes and establish additional outcomes. Stage 5: a
consensus meeting is convened to produce the final COS-
TCM-CPHD.

4. Steering Committee

The steering committee includes clinical experts in car-
diovascular medicine, respiratory medicine, and TCM, a
methodological expert, a clinical researcher, a policymaker,
and a COS developer. The function of the steering com-
mittee is to review and provide guidance at each stage of the
research program.

5. Working Group Constitution

A working group consisting of 15 individuals, including ten
professionals and five representatives of CPHD patients, is
constituted. The role of the working group includes the
distribution of questionnaires, organization of regular
meetings, facilitating communication, holding discussion
meetings, and soliciting opinions from the steering com-
mittee when any differences require resolution.
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FiGure 1: Flowchart illustrating the development of the COS-TCM-CPHD.

6. Patient and Public Involvement (PPI)

In order to protect patients’ rights to informed consent, a
function of the working group is to fully communicate with
CPHD patients, such as informing patients of the relevant
concepts, the background, purpose, and research methods of
this research study. The voluntary participation of CPHD
patients or their representatives in semistructured inter-
views, two rounds of Delphi surveys, and the final consensus
meeting is anticipated.

6.1. Stage 1: Establishment of a Library of Outcomes

6.1.1. Systematic Review of Randomized Controlled Trials
(RCTs) and Systematic Reviews of RCTs for TCM

(1) Literature Search. Collection of evidence was con-
ducted independently by two researchers through a search
of a total of seven electronic databases, namely PubMed,
Cochrane Library, Embase (3 English databases), Chinese
Biological Medicine Database, China National Knowledge
Infrastructure, Wanfang Database, and the Chinese Sci-
entific Journal Database (4 Chinese databases). The key
terms for the search include ‘pulmonary heart disease’,
‘cor pulmonale’, ‘pulmonary heart diseases’, “TCM’,
‘herbal medicine’, and ‘Chinese herbal drugs’. Two re-
searchers will independently conduct the literature
search. Any differences will be resolved through discus-
sion or consultation with a third researcher. The inclusion
and exclusion criteria of this study are displayed in
Table 1.

(2) Data Extraction. Data extraction was conducted inde-
pendently by the two researchers, recording the following
information: name of the first author, sample size, basic
characteristics of the included subjects (such as age and
gender), type of TCM syndrome, intervention details (drug
name, course of treatment, treatment frequency, and dose),
and outcomes (name or definition, measurement method,
and measurement time point).

6.1.2. Search of the Libraries of Two Clinical Trial Registries.
A search of clinicaltrials.gov [25] and the Chinese clinical
trials register [26] independently by two researchers of all
clinical trial protocols for CPHD was conducted for inter-
ventions using TCM.

(1) Data Extraction. The data for extraction include the
country where the registered organizations/researchers are
located, the status of the registered trials, ethics, sources of
funding, stage of research, details of the intervention, de-
scription of outcomes, method of outcome measurement,
and time points of the measured outcomes.

6.1.3. Semistructured Interviews

(1) Interviewee. Interviewees are selected after obtaining fully
informed consent, representing professional doctors in the
cardiovascular or respiratory field and patients or caregivers
who are able to communicate freely and with a strong ca-
pability for comprehension.

(2) Hospital Selection. To fully incorporate the views of
clinicians, five hospitals (including outpatient and inpatient
departments) of integrated traditional Chinese and Western
medicine at different levels (levels one, two, and three) across
a variety of regions are selected.

(3) Interview Outline Design. Due to the particularities of
different groups of doctors and patients, outlines of the
interviews for doctors and patients required separate
designs.

The open communication method was used in the
interviews with doctors. By considering doctors as the
main body, they can freely list the outcomes they consider
important, thereby avoiding restrictions of outcome
selection.

A combination of guided and open communication
methods was used in the interviews with patients. After the
working group has introduced the concepts and research
goals of the study to CPHD patients in easy-to-understand
terms, interviewers aimed to converse through inquiry and
guidance, using the following questions: “What do you care
about the most about this disease?”, “What changes do you
want in your body?”, and “What level of rehabilitation do
you hope to achieve?” The full expression of results that
patients consider important is permitted.

(4) Interview Format. For professional doctors in the car-
diovascular or respiratory fields, communication is via
mobile phone video or face-to-face interviews. As patients
do not have professional knowledge, communication with
CPHD patients is via face-to-face interviews.
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TABLE 1: Inclusion and exclusion criteria.

Inclusion criteria

Exclusion criteria

1. P:patients with a clear diagnosis of CPHD

2. I:intervention measures including TCM treatment
3. O:outcomes included in all studies

4. S:RCTs and systematic review of RCTs

1. Studies of acute exacerbation of CPHD

2. Duplicate publications or literature comprising only an abstract

3. Studies where the complete raw data cannot be obtained
4. Literature not written in either Chinese or English
5. Comorbidities and complications
6. Animal studies

6.2. Stage 2: Compilation of a Preliminary List of Outcomes

6.2.1. Data Analysis. The extracted outcomes are imported
into an Excel spreadsheet for sorting; the outcomes were
matched with original research to facilitate the identification
of the source, performed independently by two researchers,
with differences resolved through discussion or consultation
with a third researcher until a consensus is reached.

The process comprises three steps:

(1) Deduplicate outcomes and record all the research
numbers and quantities that report the outcomes
and the frequency of use of each outcome.

(2) Standardize the extracted original outcomes to unify
and standardize the names, specifically to include
abbreviations, nicknames, splits, and mergers. The
standardization process is conducted in a manner
that ensures the original intent remains unchanged,
and the same outcomes are merged and classified.

(3) Organize and record the description and frequency
of all outcomes to form an initial list of outcome
items.

6.2.2. Outcome Domains. From the functional attributes of
the outcomes, it is planned to categorize the initial outcome
items by reference to seven outcome domains: TCM disease,
symptoms/signs, physical and chemical testing, quality of
life, long-term prognosis, economic evaluation, and adverse
events.

6.2.3. Determination of a Preliminary List of Outcomes.
The number of outcome items directly affects the efficacy of
the response [20]. If the number of outcomes is small, all are
included in the preliminary list of outcomes; if there are
more than 80 outcomes, specific criteria can be applied to
shorten the preliminary list. For example, the steering
committee is asked to remove from the preliminary list of
outcomes any item for which at least 80% of members have
voted in favor of removing it by internal voting. During the
process, the working group can also list other important
outcomes not in the preliminary list. Finally, approval of the
reserved outcomes and additional outcomes by the steering
committee can serve as the preliminary list of outcomes.

6.3. Stage 3: Selection of Stakeholder Groups for Participation.
The selection of stakeholder groups is crucial for the cost-
effective development process [27-29]. The study intends to
select five stakeholder groups, including COS users,

cardiovascular and respiratory medical professionals (ex-
perts in Chinese medicine and clinical experts of Western
medicine), patient representatives, methodologists, and
health policymakers. Representatives of stakeholder groups
can participate in subsequent Delphi surveys and consensus
meetings.

6.4. Stage 4: Delphi Survey. A Delphi survey is an electronic
questionnaire. An email was sent to each stakeholder
through the online Delphi survey software containing a link
to the electronic questionnaire in which participants score
outcome items; the collected scores are used for statistical
analysis.

Scoring is based on methods used in previous COS
studies, using 1-9 points and “undefined.” Scores of 1-3 are
categorized as “not important,” 4-6 as “important but not
critical,” and 7-9 as “critical”; if participants are not sure
whether the outcome is important, “uncertain” can be se-
lected [30].

At present, there is no international consensus on the
optimal sample size for participation in Delphi surveys. The
larger the sample size of stakeholders, the better the results.
For this study specifically, the goal is to recruit 150 stake-
holders, a total of 30 individuals in each interest group.

Participants in the second round of the Delphi surveys
are those who completed the first round. If no response is
received between rounds, it is inevitable that fewer and fewer
members will eventually complete the Delphi survey, leading
to attrition bias. Reminder emails are sent after each round
of surveying to reduce follow-up bias. Through voluntary
participation, the purpose and importance of the research
should encourage, as far as possible, the completion of the
questionnaire.

After starting the electronic questionnaire, the data are
not submitted if the participants give up partway through.
Therefore, there are only two possible outcomes: completion
of the questionnaire or nonparticipation, ensuring there are
no missing data.

6.4.1. Round 1

(1) Implementation Process. In the first round of imple-
mentation, an email was sent to participants other than
patients through the Delphi survey software, containing an
invitation letter and a link to the questionnaire. After
participants open the link and complete the registration with
basic information such as name, email, and phone number,
data such as research topics and outcome items will be
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displayed. The scoring of each outcome item is based on the
scoring criteria described above. Considering that some
representatives of CPHD patients may not use email, paper
questionnaires can be distributed by the working group. For
scoring, CPHD patient representatives are required to
complete the survey under the supervision of a professional
doctor or trained working group member to better un-
derstand and ensure the scoring accuracy. Additionally,
participants can contribute additional outcome items they
think necessary for COS-TCM-CPHD via an open-ended
question at the end of the questionnaire: “Do you think there
are any important additional indicators that need to be
added?” It is planned that this round of investigation is
completed within four weeks.

(2) Data Statistics and Analysis. After completion of the first
round of scoring, statistical analysis can be conducted using
the automatic descriptive analysis function of the Delphi
survey software, in which the distribution of each item’s
score is recorded and presented visually. For each question,
the number of participants and number of responses ulti-
mately establish whether items are retained, namely, those
results defined as “critical” in at least one stakeholder group
(270% of participants scoring the result as 7-9 points or
£20% of the participants scoring the result 1 to 3 points),
from the consensus definitions described in Table 2. Re-
tention or disposal of all other outcomes is accomplished via
a discussion by the working group, as appropriate.

All retained outcomes are included in the second round
of the Delphi survey.

6.4.2. Round 2. After completion of the first round of the
Delphi survey, it is intended that stakeholders who partic-
ipated in the first round complete the second round of the
Delphi survey.

(1) Feedback. In the second round, the following information
is made available to all participants: (1) outcome items
additional to the first round; (2) number of outcome items
and a summary of the distribution of scores from all par-
ticipants; (3) participant’s own score for each indicator in the
first round.

(2) Implementation Process. The aim of providing this
feedback is that participants rescore each item using the
scoring criteria described above. If a participant’s score
changes significantly from the first round, the reason for the
change must be explained. Additional and important out-
come items may still be added in this round, which should be
completed within four weeks.

(3) Data Statistics and Analysis. After the second round, the
working group recorded the number of participants and
respondents. From the percentage of points scored by each
stakeholder group after the second round and the consensus
definition in Table 2, items that reached consensus in at least
one stakeholder group (at least 70% of the participants rating
an outcome as 7-9 points or £20% of the participants

scoring the outcome 1 to 3 points) must be included in the
COS-TCM-CPHD candidate outcome items. Any remain-
ing items can also be discussed in the consensus meeting.

(4) Definition of Consensus. Each consensus is divided into
three categories: “consensus in,” “consensus out,” or “no
consensus.” If at least 70% of the participants rated an
outcome as 7 to 9 or £20% of participants rated the outcome
as 1 to 3, the item is prioritized for inclusion in the candidate
list of core outcomes, defined as “consensus in.” When more
than 75% of the participants rated an outcome from 1 to 3
points or £10% rate an outcome as 7-9 points, it is defined as
“consensus out.” “No consensus” refers to outcomes that do
not fulfill either of the definitions above (Table 2) [30].

6.5. Stage 5: Consensus Meeting. A one-day face-to-face
national meeting in Tianjin, China, of approximately 20
people (at least 4 for each stakeholder) is anticipated. An
online video conference can be scheduled if special cir-
cumstances arise (such as a recurrence of COVID-19).
Participants should mainly be senior representatives of
stakeholder groups and experts in related fields who have
completed the two rounds of Delphi surveys.
The following is anticipated:

(1) Representatives of the working groups report the
Delphi investigation process and the COS candidate
items to the conference experts.

(2) After full discussion, representatives from different
stakeholder groups vote anonymously.

(3) If 270% of the participants rate an outcome 7-9
points or £20% rate an outcome from 1 to 3, that
outcome be recommended first [31].

(4) All “no consensus” outcomes should be discussed
again to reach a consensus. If there is a conflict of
opinion, a nominal group method can be adopted to
resolve the situation.

The consensus meeting was designed such that the
working group can establish the final COS-TCM-CPHD.

7. The COS-TCM-CPHD Report

Ultimately, it is intended that the COS-TCM-CPHD be
described in accordance with the COS-STAR [23] to ensure
transparency and completeness of the report. In a subse-
quent promotion and application process, the COS-TCM-
CPHD should be regularly evaluated to ensure that it is
practical and is continually refined.

8. Discussion

This study protocol is the first COS-TCM-CPHD to be reg-
istered on the COMET website. As a complementary and al-
ternative medicine, TCM plays an important role in the
healthcare system [32]. The use of COS in the synthesis and
conversion of evidence is essential [12]. As increasing numbers
of clinical trials using TCM are undertaken, the development of
COS-TCM provides the standardization of TCM clinical trial
results, improving the quality of evidence for TCM.
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TaBLE 2: Definition of consensus.

Consensus in

At least 70% of the participants rated an outcome as 7 to 9 or £20% of the participants rated the outcome as 1 to 3

Consensus out >75% of the participants rated an outcome as 1 to 3 points or £10% of the participants rated the outcome as 7-9 points

No consensus

Anything else

The research plan of the COS-TCM-CPHD strictly
follows the best method guidelines provided by the COMET
initiative (COS-STAD minimum standard [22] and COS-
STAP statement [21]), learning from COS protocols that
have been published successfully in other fields.

The protocol design establishes a comprehensive re-
view of the international and Chinese literature by con-
ducting semistructured interviews, Delphi surveys, and a
consensus meeting to fully adopt the views of multiple
stakeholder groups to ensure the feasibility and promo-
tion of COS-TCM-CPHD in future clinical studies. The
development of COS-TCM-CPHD ensures the consis-
tency of reporting clinical study outcomes for TCM in the
tuture, assisting in reducing reporting bias. The results of
different clinical trials can be compared and merged in the
future to improve the value of clinical studies and reduce
the waste of study resources. It is hoped that the devel-
opment of COS-TCM-CPHD can improve the method-
ological quality of TCM-related clinical trials and meet
international standards.
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