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Background: Idiopathic pulmonary fibrosis (IPF) has a poor prognosis and is often a kind of heavy finan-
cial burden to patients. Currently, few treatments are available for IPF. Clinical practice of traditional
Chinese medicine (TCM), using a syndrome differentiation approach, offers some treatment success in
IPF. However, there is no sufficient evidence-based study of the role of TCM in IPF management to make
strong conclusions. This study evaluates the efficacy and safety of TCM in the treatment of IPF.
Methods and design: A multicenter, exploratory, randomized, double-blind and placebo-controlled trial is
planned. A total of 80 patients will be enrolled in the study, which will include 26 weeks of treatment.
Participants will be randomly assigned into TCM group or control group in a 1:1 ratio. The TCM group
will be given TCM granules based on syndrome differentiation. Formulae include Bao-fei Hua-xian
granule for lung qi deficiency, Jin-shui Huan-xian granule for lung-kidney qi deficiency and Yang-qing
Kang-xian granule for yin deficiency and inner heat. The control group will be given a corresponding
TCM granule placebo. The efficacy and safety of interventions will be evaluated by the outcome variables,
including frequencies of acute exacerbations, pulmonary function, clinical symptoms, dyspnea, health-
related quality of life (HRQoL), 6-minute walk distance and safety indicators.
Discussion: It is hypothesized that TCM will decrease the frequency of adverse events, improve
pulmonary function and HRQoL, based on our clinical experience. This trial is the first study of TCM treat-
ment in IPF that is based on syndrome differentiation and will evaluate the efficacy and safety of TCM in
IPF.
Trial registration: This study was registered on www.Chictr.org.cn: ChiCTR-IIR-17013532. Register date:
November 24, 2017.

Please cite this article as: Yu XQ, Yang SG, Xie Y, Li JS. Traditional Chinese medicine in the treatment of
idiopathic pulmonary fibrosis based on syndrome differentiation: Study protocol of an exploratory trial. J
Integr Med. 2020; 18(2): 163–168.
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1. Introduction

Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive and
ultimately fatal interstitial lung disease with unknown etiology, as
well as specific performance combinations of usual interstitial
pneumonia in high resolution computed tomography and patho-
logical manifestations of lung tissues [1]. Although IPF is a rare
disease [2], different studies show that its prevalence and
disease-related mortality have been rising over time [3–6].
Patients with IPF currently have a poor prognosis, with a median
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survival of 3 years after diagnosis [6]. Unfortunately, health-related
quality of life (HRQoL) for IPF patients is extremely poor. Within
two or more years of diagnosis, IPF symptoms are often worse than
those of chronic obstructive pulmonary disease (COPD) in patients
at stage IV defined by Global Initiative for Chronic Obstructive
Lung Disease [7].

In recent years, a growing number of therapeutic drugs have
been investigated for treatment of IPF. However, few evidence-
based treatments are currently available. According to the interna-
tional guidelines [8], nintedanib and pirfenidone are conditionally
recommended for the treatment of IPF. They may improve patients’
pulmonary function and quality of life, delay disease progression
and reduce mortality [9,10]. Despite this, the treatment options
for IPF remain unsatisfactory. The high incidence of drug-related
side effects cannot be ignored [9,11,12], and the disease-related
economic burden is also heavy [13]. Thus, the development of
other effective strategies and treatments for IPF is urgently needed.

Traditional Chinese medicine (TCM) has a long history of suc-
cessful treatment of respiratory diseases, and a growing body of
recent evidence-based research supports the clinical efficacy of
TCM. Although IPF is not a named condition in TCM, it is often diag-
nosed as feiwei or feibi, depending on its clinical manifestations
[14]. Many exploratory researches have been conducted on the
TCM treatment of IPF, and a recent meta-analysis of existing data
showed that TCM had some positive effects in management of
IPF [15]. For example, using Chinese medicine in conjunction with
Western medicine showed greater efficacy than using the Western
medicine alone in delaying the decline of pulmonary function and
quality of life, with good safety. However, research on the use of
TCM to treat IPF comprised mostly single-center and small-
sample studies. Complicating matters, there is no consensus on
the etiology or pathogenesis of IPF in TCM. Thus, a study of the
standardized TCM syndrome differentiation treatment scheme
and validating research appear necessary.
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Fig. 1. Technical route of this trial. TCM: traditional Chinese me
Our research team has compiled the TCM syndromes most
typical for IPF and formed a guideline for TCM syndrome differen-
tiation, through our long-term experience in clinical practice [16].
Chinese medicine granules that correspond to common TCM
syndromes have also been explored. Therefore, this study aims to
evaluate the efficacy and safety of the proposed TCM treatments
for IPF, based on the established TCM syndrome differentiation
guidelines.

2. Methods and design

2.1. Study design

This is an exploratory study. At the beginning, an independent
expert committee, included clinicians, statisticians and ethics
experts, will be set up to perform the study design. A multicenter,
exploratory, randomized, double-blind, placebo-controlled trial
will be conducted to evaluate the efficacy and safety of TCM treat-
ment, based on syndrome differentiation in IPF. A total of 80
patients will be enrolled and randomly assigned into the TCM
and control groups at a ratio of 1:1. All the participants will receive
a 26-week treatment. An independent data-monitoring committee
has also been set up to review and manage all the data of adverse
events (AEs). The study will be conducted according to the princi-
ples of the Declaration of Helsinki and the International Ethical
Guidelines for Biomedical Research Involving Human Subjects.

It is hypothesized that the TCM treatment-based syndrome
differentiation used in this proposed study will decrease the
frequencies of AEs, and improve pulmonary function and quality
of life, based on our clinical experience. So, the outcomes, including
frequencies of AEs, pulmonary function, clinical symptoms and
signs, dyspnea score, HRQoL, 6-minute walk test (6-MWT) and
safety indicators will be evaluated.

The study flow-chart is summarized in Fig. 1.
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dicine; IPF: idiopathic pulmonary fibrosis; PP: per-protocol.



X.Q. Yu et al. / Journal of Integrative Medicine 18 (2020) 163–168 165
2.2. Patients’ eligibility

2.2.1. Inclusion criteria
Patients must meet the following criteria: (1) meet the diagnos-

tic criteria of stable IPF [1]; (2) be between 40 and 80 years of age;
(3) meet the TCM syndrome differentiation criteria: patterns of
lung qi deficiency, lung-kidney qi deficiency, and yin deficiency
and inner heat [16]; (4) not participate in any other drug trial
within one month prior to enrollment; (5) intend to participate
in the trial themselves and sign the informed consent form.

2.2.2. Exclusion criteria
Patients who meet the following criteria will be excluded: (1)

patients with acute exacerbation of IPF; (2) women who are
pregnant, nursing or may become pregnant; (3) patients with
dementia, mental disorders or who are unconscious; (4) patients
who also present with severe cardiac dysfunction (Grade III or
above by New York Heart Association functional classification)
[17], severe renal or kidney diseases (twice or more of the normal
upper limitation for serum glutamic-pyruvic transaminase,
glutamic oxaloacetic transaminase, blood urea nitrogen or crea-
tinine levels, severe neurological diseases or tumor; (5) patients
known to be allergic to any used drug.

2.3. Ethics, oversight and recruitment

The study protocol (version 2016.04.11.1.0.1.0) has been
approved by the Ethical Research Committee of the First Affiliated
Hospital of Henan University of Chinese Medicine with the ID of
2016HL-007–01. Any revision of the study protocol will be submit-
ted to the ethics committee as soon as possible.

IPF patients will be recruited by respiratory physicians from the
First Affiliated Hospital of Henan University of Traditional Chinese
Medicine, the Second Affiliated Hospital of Henan University of
Traditional Chinese Medicine, the Third Affiliated Hospital of
Henan University of Traditional Chinese Medicine and Henan
Provincial People’s Hospital, China. All the patients will sign the
informed consent before enrollment. Recruitment lasts for
6 months fromMay 2016 or until the target sample are completed.
The research process will also be supervised by the ethics
committee of the First Affiliated Hospital of Henan University of
Traditional Chinese Medicine.

2.4. Sample size

This is an exploratory trial. According to our previous research,
TCM treatment based on syndrome differentiation could reduce
the rate of AEs and alleviate the decline of pulmonary function.
Taking the number of AEs and pulmonary function as the primary
outcome, 30 patients are needed in each group based on sample
size calculations for exploratory clinical trials [18] and our previ-
ous research. Considering a 20% of drop-out rate and block factor,
approximately 40 patients should initially be recruited into each
group. Therefore, the total target sample size is 80.

2.5. Randomization and blinding

A randomized block design will be used to allocate patients who
meet inclusion criteria and sign the informed consent. The block
size will be 4. All the patients will be randomly assigned to the
two groups in a 1:1 ratio, in each center, after a two-week wash-
out period. Patient enrollment, randomization and treatment allo-
cation will be performed by 3 different researchers. Syndromes
will be determined after treatment allocation, and the patients will
be given corresponding TCM granules or placebo during the treat-
ment period. Random numbers for patients from 01 to 80 and drug
numbers for every bag were generated using SAS 9.2 (version 9.2,
provided by Jiangsu Famous Medical Technology Co., Ltd. in Nan-
jing, China) and kept by an independent researcher in an opaque
envelope with corresponding treatment allocation. The random
number for every patient will be generated at baseline. Then
unique drug number will be generated by the computer system
at every visit. All the patients and researchers (except for who con-
ducting treatment allocation) will be all blind to the treatment
allocation. In case of an emergency, such as AEs needing urgent
treatment, the randomization number and treatment allocation
will be unsealed for researchers and supervisors as soon as
possible.

2.6. Procedures and interventions

Patients in the TCM group will be treated with TCM granules
based on the TCM syndromes: Bao-fei Hua-xian granule for lung
qi deficiency, Jin-shui Huan-xian granule for lung-kidney qi defi-
ciency, and Yang-qing Kang-xian granule for yin deficiency and
inner heat. All the granules consist of different combinations of
herbal medicines, and the main components of every granule are
shown in Table 1. At the same time, the placebo used in this study
will contain 5% of the same components as corresponding TCM
granule, in addition to the placebo base. Patients in the control
group will be treated with corresponding TCM granule placebo.

All the TCM granules and placebo were produced by Sichuan
New-green Pharmaceutical Technology Development Co. LTD
(Sichuan, China; Batch number: 15060095). All the drugs were
consistent with the national standards of quality. There is no
obvious difference in appearance or odor between TCM granule
and placebo. Patients and researchers could not identify the differ-
ences by sight or smell. Each type of granule or placebo will be
taken orally: patients will take one pre-packaged bag (9.06 g),
twice daily for 26 weeks. Drug distribution will be conducted every
3 months. All the unused drugs for each patient will be collected at
each visit. To improve patients’ adherence to long-term treatment,
another drug administration schedule of 5 days on/2 days off will
also be adopted.

In addition, other Western medicines will also be applied in
both groups. Nintedanib and pirfenidone are recommended in
treatment guidelines [8]. However, because of their high cost, most
patients do not use them in the treatment of IPF. So, if necessary,
patients in the study will be allowed to use symptomatic medici-
nes, including ambroxol hydrochloride tablets, compound methox-
yphenamine capsules and budesonide/formoterol inhalers. The
manufacturer and production batch of such drugs will not be
logged. All medicines will be given according to the manufacturer’s
instructions. All medicines used by each patient will be recorded.

The schedule of enrollment, interventions and assessments is
shown in Fig. 2.

2.7. Outcome measure

The following outcomes for all the patients will be assessed in
person by blinded and independent researchers.

2.7.1. Primary outcomes
Primary outcomes in this study include pulmonary function and

AEs.
Pulmonary function, including forced vital capacity (FVC),

forced expiratory volume in one second percentage (FEV1) and dif-
fusing capacity percentage of the predicted value (DLCO%), will be
the primary outcomes in the study. They will be tested at baseline
and post-treatment. A positive value change from baseline for
these parameters would indicate the improvement of pulmonary
function in IPF.



Table 1
Main components of TCM granules.

Granule name Applicable TCM syndrome Main components Amount (g)

Chinese name Latin name

Bao-fei Hua-xian granule Syndrome of lung qi deficiency Ren Shen Radix Ginseng 6
Huang Qi Radix Astragali mongolici 15
Mai Dong Radix Ophiopogonis japonici 12
Dang Gui Radix Angelicae sinenis 12

Jin-shui Huan-xian granule Syndrome of lung-kidney qi deficiency Ren Shen Radix Ginseng 9
Shu Di Huang Radix Scrophulariae buergerianae 15
Mai Dong Radix Ophiopogonis japonici 12
Gua Lou Trichosanthes kirilowii Maxim 15

Yang-qing Kang-xian granule Syndrome of yin deficiency and inner heat Xi Yang Shen Panax quinquefolius 6
Nan Sha Shen Radix Adenophorae strictae 12
Gua Lou Trichosanthes kirilowii Maxim 15
Mai Dong Radix Ophiopogonis japonici 12

TCM: traditional Chinese medicine.

Fig. 2. The schedule of enrollment, interventions and assessments. TCM: traditional
Chinese medicine; FVC: forced vital capacity; DLCO%: diffusing capacity percentage
of the predicted value; FEV1: forced expiratory volume in one second percentage;
6-MWT: 6-minute walk test; mMRC: modified Medical Research Council score;
CAT: chronic obstructive pulmonary disease assessment test; SGRQ: St. George’s
respiratory questionnaire; SF-36: 36-item short-form health survey; x: list specific
timepoints in this row.
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AEs will be another primary outcome in this study. AE of IPF
(AEIPF) is characterized by significant respiratory deterioration of
unknown cause over the course of less than one month [19]. It will
be assessed by the frequencies of AEIPF-related hospitalizations. A
higher number indicates the deterioration of disease and worse
prognosis.

2.7.2. Secondary outcomes
The secondary outcomes include clinical symptoms and signs,

dyspnea scores, HRQoL and 6-MWT.
Clinical symptoms and signs assessed in this study include

cough, expectoration, chest tightness, shortness of breath, fatigue
and cyanosis. Each item will be assessed by a value of 0–3, with
a higher value indicating a worse disease condition.
Dyspnea will be assessed by modified Medical Research Council
score (mMRC), established by the American Thoracic Society [20]
on a scale of 0–4, with higher values indicating worse dyspnea.

The COPD assessment test (CAT), St. George’s respiratory ques-
tionnaire (SGRQ) and 36-item short-form health survey (SF-36)
will be adopted to assess patients’ HRQoL, with a higher value indi-
cating a better HRQoL for SF-36 and a worse HRQoL for CAT and
SGRQ. CAT is a self-evaluation questionnaire including 8 items
with a value of 0 to 5 for each item [21]. SGRQ, with 3 domains
and 50 items, is a tool to assess health impairment for respiratory
diseases [22]. SF-36 is a generic scale with 8 domains and 36 items
[23]. The total scores for SGRQ and SF-36 will be calculated by
weighting each item independently.

The total distance over flat ground, walked by a patient in
6 minutes (6-minute walk distance in 6-MWT), represents exercise
capacity of the patient. A longer distance indicates a better exercise
capacity.

All the secondary outcomes will be tested and documented at
baseline and every 13 weeks during the treatment period.

2.7.3. Safety outcomes
Safety will also be assessed in this study. Safety outcome

assessments, including routine blood, urine and stool tests, liver
and kidney function tests, and electrocardiography, will be
performed at baseline and post-treatment. AEs will be recorded
at any time they occur during the treatment period.

2.8. Quality control

In order to ensure the quality of research, quality control will
run throughout the process. First, a reasonable and feasible study
protocol has been developed by a formulation team including clin-
icians, ethicists, methodologists and statisticians. Standard operat-
ing procedures were formulated for each important step in the
research process, such as enrollment and data collection. All the
research participants, including researchers, receptionists and data
processors, will be trained in the study protocol. In addition, over-
sight of the whole study process at each sub-center is another
important means of quality control.

2.9. Statistical analysis

The data management and statistical analysis will also be con-
ducted by Jiangsu Famous Medical Technology Co., Ltd. in Nanjing,
China. First, EpiData 3.0 will be used to set up a database. Data
entry will be performed by two independent researchers. All the
raw data will be recorded. Only the per-protocol (patients that
completed the entire treatment) dataset will be analyzed.
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Measurement data will be described by mean ± standard deviation,
median and inter-quartile range. Count data will be summarized
by frequency or composition ratio. Statistical analyses will be
conducted using SAS 9.2.

Data at baseline will be compared between the study groups,
including general characteristics and clinical and laboratory out-
comes. Outcome measures will also be compared at the end of
the treatment period, including pulmonary function, AEs,
all-cause mortality and safety indicators. An independent t-test
will be used to test for differences of continuous variables, and
the chi-square test will be used for categorical variables. If neces-
sary, paired t-test will be applied to intra-group comparison data
with normal distribution and homogeneous variance, and
Wilcoxon signed-rank sum test will be used for non-normal distri-
bution or uneven variance. Repeated-measures analysis of variance
(ANOVA) will be used to test continuous response variables that
are measured at more than two time points for the same patient,
such as clinical symptoms and signs, mMRC, HRQoL and 6-MWT.
All the P values will be for two-sided distributions, with a
significant level of 0.05 for a.

3. Discussion

There are some general differences in how TCM and Western
medicine understand, manage and treat diseases. The foundation
of TCM diagnosis takes into account the disease, syndrome and
relevant clinical signs and symptoms, then synthesizes all that
information to form a treatment principle. Since treatment based
on syndrome differentiation is the core of effective TCM practice,
we needed to formulate some standards of TCM syndrome differ-
entiation for this study and their corresponding treatment
schemes. In previous studies, we formulated standards of TCM
syndrome differentiation for interstitial lung disease [16], and
the corresponding treatment protocols showed good applicability
in the clinical practice of IPF treatment. However, the results came
from clinical experience, which could not be further popularized
and applied. Advancing useful clinical application of TCM
treatment in IPF will depend on conducting good-quality
evidence-based studies, which use syndrome differentiation
followed by appropriate TCM treatment.

In this study, TCM syndromes will also be considered in the
allocation of patients to study groups. Researchers will evaluate
the TCM syndrome of each participant according to their clinical
manifestations, prior to their allocation to treatment or control
group. One of the three Chinese medicine granules or placebo will
be given to each patient for the duration of the 26-week trial. Other
measures will also be taken to prevent the introduction of bias into
the study. For example, one group of researchers will diagnose the
TCM syndromes, while the generation of randomization codes,
treatment allocation and outcome measures will be conducted by
other independent researchers to avoid bias as much as possible.

Proper measurement of treatment outcomes is another impor-
tant factor in evaluating the efficacy of the study interventions.
As a clinical trial for TCM, not only disease but also the efficacy
characteristics of interventions should be considered in the selec-
tion of outcomes. According to our clinical experiments, treatment
with TCM may result in improved pulmonary function, quality of
life and exercise capacity. AEs are important episodes that can lead
to a worse prognosis for an IPF patient [19,24], and most deaths
from IPF are precipitated by AEs [25]. Accordingly, AEs are viewed
as important indicators of treatment success. Pulmonary function
is the most vulnerable physiological function in IPF patients, and
is also closely related to AEs, prognosis, quality of life and exercise
capacity [19,26,27]. FVC, FEV1 and DLco% of pulmonary function
are strong indicators of patient prognosis in IPF and they have been
used in other studies [9,10,28–30].
The present work is the first exploratory study of TCM treat-
ment based on syndrome differentiation for the treatment of IPF.
This study will provide a preliminary evaluation of the efficacy
and safety of TCM treatment based on syndrome differentiation
in IPF. However, there are still some limitations to this study.
Because there is a lack of preliminary evidence-based research,
the target sample size has been calculated based on exploratory
research and may be smaller than necessary for the present work.
On the other hand, an observation period of 26 weeks may be too
short to assess the efficacy and safety of TCM in IPF, a chronic con-
dition. So, data from the present work will be foundational to
designing future studies with adequate sample size and an inter-
vention duration better suited to evaluating the short, medium
and long-term effects of TCM treatment for IPF.

In conclusion, this study tests the hypothesis that TCM can
decrease AEs, improve pulmonary function and improve quality
of life based on syndrome differentiation. The results will also pro-
vide preliminary evidence-based data to evaluate the role of TCM’s
syndrome differentiation approach in the treatment of IPF.
4. Trial status

The trial is ongoing. At the time of manuscript submission, all
the targeted patients have been recruited, but the clinical trial
has not been completed.
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