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ABSTRACT
Introduction  Idiopathic pulmonary fibrosis (IPF) is a 
progressive and lethal lung disease characterised by 
a fibrotic histological pattern found in usual interstitial 
pneumonia. Its causes, pathogenesis, clinical phenotype 
and molecular mechanisms are poorly defined. Large-
scale, multicentre studies are warranted to better 
understand IPF as a disease in China, its associated 
risk factors, clinical characteristics, diagnosis, disease 
progression and treatment.
Methods and analysis  The Idiopathic Pulmonary 
Fibrosis Registry China Study (PORTRAY) is a prospective, 
multicentre registry study of patients with IPF in China. 
Eight hundred patients will be enrolled over a 36-month 
period and followed for at least 3 years to generate a 
comprehensive database on baseline characteristics 
and various follow-up parameters including patient-
reported outcomes. Biological specimens will also be 
collected from patients to develop a library of blood, 
bronchoalveolar lavage fluid and lung biopsy samples, to 
support future research. As of 15 December 2019, 204 
patients from 19 large medical centres with relatively 
high IPF diagnosis and treatment rates had been enrolled. 
Patient characteristics will be presented using descriptive 
statistics. The Kaplan-Meier method will be used for 
survival analyses. Repeated measures will be used to 
compare longitudinal changes in lung function, imaging 
and laboratory tests. Results following analysis have been 
projected to be available by July 2025.
Ethics and dissemination  The study protocol was 
reviewed and approved by the Institutional Review Board 
from all the study sites currently recruiting patients. Study 
results will be published in peer-reviewed journals.
Trial registration number  NCT03666234.

INTRODUCTION
Idiopathic pulmonary fibrosis as a disease
Idiopathic pulmonary fibrosis (IPF) is a 
chronic, progressive, life-threatening lung 
disease characterised by irreversible scar-
ring of the lungs, with a fibrotic histological 
pattern common to usual interstitial pneu-
monia (UIP), a subclass of idiopathic inter-
stitial pneumonia.1 Despite being the most 
common subtype of interstitial lung disease 

(ILD), the causes of IPF are still not well-
defined. IPF occurs primarily in the elderly, 
and potential risk factors include smoking, 
environmental exposure, microbial infection 
and genetic predisposition.1

The prognosis of IPF can vary drastically 
between patients—most patients will expe-
rience a slow but predictable decline in lung 
function, some will experience acute exacerba-
tions of IPF (AE-IPF) and a small proportion 
will worsen rapidly over a short period of time.2 
Lung function will deteriorate in all patients 
with IPF, irrespective of severity. A recent study 
of patient with IPF data from the Beijing Insti-
tute of Respiratory Medicine Interstitial Lung 
Disease Group, Beijing Chao-Yang Hospital 
(affiliated to Capital Medical University), in 
China revealed a 1, 2 and 5-year survival rate 
of 61%, 52% and 39%, respectively,3 which is 
similar to reports from other countries.4

Epidemiology of IPF
Although IPF is a rare disease, recent studies 
have suggested a global increase in the inci-
dence and prevalence of IPF.5–7 In the UK, the 
incidence of IPF was estimated to be 4.6/100 

Strengths and limitations of this study

►► This is the first large-scale, multicentre registry 
study in China designed to collect demographic and 
clinical data of Chinese patients with newly diag-
nosed idiopathic pulmonary fibrosis (IPF).

►► The multidisciplinary Central Expert Committee will 
ensure the accuracy of the IPF diagnosis across study 
sites.

►► Regular follow-up surveys will enable detailed ob-
servation of the natural history of IPF.

►► Collection of biosamples will allow for future precision 
medicine research among Chinese patients with IPF.

►► Patients in this study come from about 30 hospitals 
that are not randomly selected. Data from this study 
may not be representative of all patients with IPF in 
China.
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000 person-years between 1991 and 2003, increasing to 
7.44/100 000 person-years between 2000 and 20085 8 and to 
8.65/100 000 person-years between 2000 and 2012.5 9 Epide-
miological data from a large US healthcare claims database 
showed that from 1996 to 2000, using narrow and broad 
diagnostic criteria, the incidence of IPF in the USA increased 
from 6.8/100 000 to 16.3/100 000 person-years, and the 
prevalence increased from 14.0/100 000 to 42.7/100 000 
people.10 In Canada, using similar diagnostic criteria, the 
incidence of IPF between the years 2007 and 2011 increased 
from 9/100 000 to 18.7/100 000 person-years, and the prev-
alence from 20/100 000 to 41.8/100 000 persons, respec-
tively.4 In Asia, specifically South Korea, China Taiwan and 
Japan, based on a narrow or broad criteria, the incidence of 
IPF has been reported to be much lower, ranging from 1.2 
to 4.16/100 000 person-years.11 There is still no population-
based epidemiological data of IPF in Mainland of China. 
Recently, a single-centre study at the Beijing Chao-Yang 
Hospital (affiliated to Capital Medical University) in China 
found that, of the total 3568 hospital admissions for further 
workup of ILD from 2000 to 2012, the number of cases 
with ILD per year increased from 43 in 2000 to 732 in 2012, 
accordingly, the proportion of inpatients diagnosed with 
ILD increased approximately fourfold from 2.8% to 10.5% 
in the department of pulmonary medicine and sevenfold 
from 0.2% to 1.4% in the whole hospital.12 Notably, IPF was 
most common, representing 26.5% of 2615 patients with 
newly diagnosed ILD.12

There is currently little data demonstrating whether 
epidemiological differences are driven by geographic, 
ethnic and cultural factors.

Treatment of IPF
In light of new evidence over the last decade, IPF therapy 
has shifted from anti-inflammatory treatment using gluco-
corticoid and immunosuppressive agents, to antifibrotic 
treatment with pirfenidone or nintedanib.1 13 14 However, 
detailed understanding of its pathological and molecular 
mechanisms is still lacking, both of which are critical to 
the identification of new treatment targets. Similarly, due 
to the lack of understanding of the disease mechanism, no 
sensitive or specific biomarkers have been identified to date 
to support IPF diagnosis, evaluate disease progression or 
predict prognosis. Furthermore, most of the available data 
are from Western population and there is a shortage of data 
in Chinese.5 6 15

Therefore, large-scale multicentre studies are warranted 
in China to further understand IPF as a disease, particularly 
its genetic and clinical characteristics, to improve current 
diagnostic and treatment practices.

METHODS AND ANALYSIS
Overview
Idiopathic Pulmonary Fibrosis Registry China Study 
(PORTRAY) is a prospective, multicentre, registry study 
on patients with IPF from some large institutional hospi-
tals across China. The study aims to enrol at least 800 

patients with newly diagnosed IPF. Since the start of the 
3-year recruitment period in July 2018, 30 large medical 
centres from 19 provinces with good experience of IPF 
diagnosis and treatment have expressed interest in partic-
ipating in this study, the list of 30 participating centres 
and key investigators can be found in online supple-
mental appendix 1. Of these, 25 have completed research-
related ethical approvals, the list of ethics committees 
can be found in online supplemental appendix 2, and 
19 have started patient recruitment (figure 1). As of 15 
December 2019, 204 patients with IPF had been enrolled. 
Initial data collection from these centres have proven that 
the trial design, including the role of the Central Expert 
Committee and the electronic data collection (EDC) 
system, is feasible. PORTRAY Research Group assisted 
with clinical data acquisition. A complete list of the 
PORTRAY Research Group investigators can be found in 
online supplemental appendix 3. The original planned 
recruitment period was 2 years; however, due to the delays 
in ethics approval at some centres, the recruitment period 
was changed from 2 to 3 years. The study is expected to be 
completed within 6 years and results have been projected 
to be available by July 2025 following analysis.

Sample size
The primary outcomes are the demographics and clin-
ical characteristics of patients with newly diagnosed IPF 
in China. Common symptoms of IPF include dyspnoea 
(91%), coughing (88%), crackling (94%) and digital 
clubbing (43%).3 Power calculations made based on 
these expected symptom frequencies at a 95% CI indicate 
that a sample size of at least 800 patients will be enough to 
obtain acceptable precision for the estimates of the above 
symptom frequency.

Inclusion criteria for centres
Included centres must (1) be a medical college teaching 
hospital or a upper first-class hospital certified by the 
National Health Commission of the People’s Republic 
of China with relatively high IPF diagnosis rates and the 
infrastructure to support ILD diagnosis and treatment; 
(2) have a multidisciplinary team, including respiratory 
disease clinical specialists, and imaging and pathology 
specialists to support comprehensive diagnosis and care 
for patients with IPF; and (3) have the basic facility to 
properly store and process blood and bronchoalveolar 
lavage fluid (BALF) samples.

As a prescreening step, all interested centres will be 
asked to complete a survey and submit two to three repre-
sentative high-resolution CT (HRCT) scans for evalua-
tion by the Central Expert Committee of the study. On 
selection, the sponsoring unit of each included centre 
must sign and abide by a research agreement, outlining 
requirements on patient registration, follow-up, comple-
tion of case report form(s) and storage of biological 
samples. Once enrolled, the centres cannot withdraw 
from the study without acceptable and explicit reasoning.

https://dx.doi.org/10.1136/bmjopen-2020-036809
https://dx.doi.org/10.1136/bmjopen-2020-036809
https://dx.doi.org/10.1136/bmjopen-2020-036809
https://dx.doi.org/10.1136/bmjopen-2020-036809
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Inclusion criteria for patients
Patients diagnosed with IPF, aged less than 3 months and 
40 years or older were included in the study. Patients were 
excluded if they were already enrolled in any randomised 
controlled trial or scheduled to receive a lung trans-
plant within 6 months of study initiation or if the Central 
Expert Committee reclassified the diagnosis as non-
IPF on review. Informed consent was required from all 
patients during enrolment.

Study outcomes
The primary outcomes are the demographics and clin-
ical characteristics of patients with newly diagnosed IPF in 
China. Secondary outcomes include descriptions on the 
natural course of the disease, mortality rate and associated 
causes of death, and causes and rates of AE-IPF among 
patients with IPF in China. Other outcomes include (1) 
IPF risk factors, comorbidities and complications (eg, 
emphysema, pulmonary hypertension, diabetes, coro-
nary heart disease, gastro-oesophageal reflux, anxiety 
and depression); (2) the treatment landscape for IPF 
in China, including preventive and treatment regimens 
(eg, influenza or pneumonia vaccinations, medications, 
traditional Chinese medicine, oxygen therapy, mechan-
ical ventilation and rehabilitation); (3) quality of life as 
per St. George’s Respiratory Questionnaire (SGRQ); 
(4) IPF treatment-related costs (eg, hospitalisation fees, 
outpatient expenses and emergency medical expenses); 
and (5) developing an IPF-biological database, including 
blood, BALF and lung biopsy samples, from which further 

research can be drawn to identify specific biomarkers 
for IPF diagnosis to monitor IPF progression and/or to 
predict disease prognosis at the individual patient level.

Altogether, the results of this study will serve as the basis 
for establishing a standardised diagnosis and treatment 
system in China, which, in turn, will improve clinical 
outcomes and inform further research.

Roles and responsibilities
Key investigators and physicians at each enrolled centre
Key investigators from each enrolled centre should ensure 
that patients’ baseline data are entered in the EDC within 
1 week of signing the consent form. These include the 
chest HRCT scan (submitted electronically or mailed in 
a compact disc) and images from lung biopsy specimens, 
if available.

Initial IPF diagnosis should be made at the patient’s 
enrolled centre by a multidisciplinary team consisting 
of pulmonologists, imaging specialists/radiologists, 
pathologists and other specialists when applicable. The 
diagnosis should be made by first confirming the diag-
nosis of ILD, then excluding other diagnoses/causes 
(eg, environmental causes, drug toxicity and connective 
tissue disease), followed by confirmation with HRCT 
and/or pathological diagnosis of UIP or probable UIP, 
in line with the recommendations of the 2011 American 
Thoracic Society (ATS)/European Respiratory Society 
(ERS)/Japanese Respiratory Society (JRS)/Latin Amer-
ican Thoracic Association (ALAT) guidelines.1

Figure 1  The distribution of Idiopathic Pulmonary Fibrosis Registry China Study centres. Red markers represent the currently 
active recruitment.
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The pulmonary physician (a member of the clinical 
team) should review all patient information and develop 
the final clinical diagnosis within 2 weeks of receiving 
the pathologist’s/imaging specialist’s diagnosis. They 
should provide treatment based on the patient’s diag-
nosis with the patient’s consent and are advised to follow 
the recommendations from 2015 ATS/ERS/JRS/ALAT 
Clinical Practice Guideline for IPF where possible.14 Basic 
treatment and treatment for comorbidities should be 
provided based on the attending physician’s judgement 
as per routine clinical practice.

Central expert committee
The Central Expert Committee consists of three respira-
tory specialists (Dr Huaping Dai, Dr Yanhong Ren and 
Dr Qiao Ye), three radiologists (Dr Qihang Chen, Dr Xie 
Sheng and Dr Liu Min) and three pathologists (Dr Ruie 
Feng, Dr Fang Fang and Dr Ling Zhao) from different 
hospitals in Beijing. Together, they will be responsible for 
confirmation of IPF diagnoses. An imaging specialist/
pathologist from the Central Expert Committee must 
complete a blinded review of uploaded HRCT scans and 
histological images from lung biopsy specimens within 
1 month and submit an independent entry of the patient’s 
diagnosis in the EDC. The final diagnosis should be made 
based on two independent clinician reviews.

If there are conflicting diagnoses, the Central Expert 
Committee must review the patient’s case again and come 
to a consensus. The final diagnosis should be reported 
back to the key investigator from the patient’s enrolled 
centre. If the final diagnosis is not IPF, the patient will be 
removed from the study and its database.

Clinical research organisation
To ensure quality control, a clinical research organisa-
tion (CRO) has been engaged for data management and 
coordination of this study. A quality assurance inspector 
from the CRO team will conduct a full-scale audit of all 
study medical records, including researcher-related docu-
ments, documentation of informed consent and regular 
checks on the data recorded.

Data collection
Data will be collected on an EDC with built-in logic 
checks. Each enrolled centre should designate one to two 
knowledgeable clinical research coordinators to collect 
and record patient data in the EDC system to ensure 
completeness and accuracy of entered data. The dedi-
cated clinical research coordinators should uniformly 
receive training and assessments, and data entered should 
be continuously tracked. Timely feedback on recorded 
data will be provided regularly by the CRO for quality 
control purposes.

All research materials will be in Chinese, and the source 
files will be saved at each research centre.

Follow-up
The follow-up schedule has been designed to occur once 
every 3 months for the first two follow-ups after diagnosis, 

then once every 6 months thereafter until completion of 
the study (table 1). All baseline and follow-up parameters 
are shown in table 1, including demographics, potential 
IPF risk factors, existing comorbidities, clinical character-
istics, diagnostic tests used, treatment and progression, 
patient-reported outcomes, blood and biopsy specimen 
collection status, and follow-up plan and results.

Patient-reported outcomes will be assessed using the 
modified Medical Research Council score for dyspnoea, 
the Gastro-oesophageal Reflux Disease Questionnaire 
(GerdQ) for monitoring reflux, the SGRQ for quality 
of life, and the Hospital Anxiety and Depression Scale 
(HADS) for anxiety. The relevant support staff can assist 
patients in completing these assessments, if required.

All patient data and results shall be preserved in their 
original form in the EDC database as reference materials 
without alterations.

Statistical analysis
All registered patients will be included in the final anal-
ysis. Data will first be analysed by the centre to check for 
IPF epidemiological differences between centres. The 
overall analysis of all patients may be stratified by these 
differences, if appropriate.

Data from this study will mainly be analysed using SAS 
software, V.9.4 (SAS Institute). All analyses will be eval-
uated at a significance level of 5% with a 95% CI. For 
missing values, no imputation will be performed and list-
wise deletion will be used in the analysis.

χ2 tests, Fisher’s exact test, Wilcoxon rank-sum test and 
Kruskal-Wallis test will be used to analyse the categorical 
data as appropriate. Relevant adjustments to covariates 
will be made when necessary. The Kaplan-Meier method 
will be used for survival analyses. The log-rank test, the 
Wilcoxon rank-sum test and the likelihood ratio test 
will be used to compare survival curve between groups, 
and the Cox proportional hazard model will be used 
to analyse factors affecting survival. Repeated measures 
will be used to compare longitudinal changes in lung 
function, imaging and laboratory tests. Multiple linear 
regression analysis will be used to identify the factors 
influencing acute exacerbation and the variables will be 
selected based on backwards stepwise selection, p<0.10.

ETHICS AND RESEARCH RESPONSIBILITIES
This study is a non-interventional, observational study 
that will protect patients' rights and interests in accor-
dance with research protocols, medical regulations and 
diagnostic protocols in China. The patient’s attending 
physician is required to provide standard and appropriate 
clinical care for the patient, including diagnosis, preven-
tive measures and therapeutic procedures.

The sponsor (China-Japan Friendship Hospital) and 
principal investigator (Dr Huaping Dai) of this study 
are responsible for the design and management of 
the research project through oversight of the steering 
committee. The research conducted in this study will 
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comply with the Helsinki Declaration, national and 
local regulations on ethical requirements and patient 
data protection regulations. Informed consent will be 
obtained from patients or their families if the patient 
unable to sign.

Patient data will be de-identified during analysis. Data 
and results generated from the study may be examined/
inspected by key investigator and designated participating 
physicians within the same centre, sponsor representa-
tives, ethics committees and regulatory agencies. Patients’ 
medical information will be kept confidential and will not 
be disclosed to third parties in any way without written 
consent from the sponsor (China-Japan Friendship 
Hospital) and principal investigator (Dr Dai Huaping), 
except to meet the requirements of the relevant national 
administrative departments. Each enrolled centre should 
maintain clinical research data related to this study for at 
least 5 years after the completion of the study and data 
collection. Proposals from enrolled centres involving use 
of registry data and biological samples will be evaluated 
for scientific value, feasibility and prioritisation.

PATIENT AND PUBLIC INVOLVEMENT
Patients and public were not involved in the design of the 
study, and in the recruitment to and conduct of the study.

STUDY LIMITATIONS
Apart from the inherent limitations of registry studies 
(namely selection bias of included physicians and 
centres), the other limitations of the study are associ-
ated with the patient inclusion criteria. This study only 
enrolled patients with newly diagnosed IPF (diagnosed 
less than 3 months ago) who will not require lung trans-
plantation within 6 months. Since patients who fit this 
criterion would have relatively mild and stable disease, 
they should generally respond well to treatment; there-
fore, the results of this study may underestimate the 
severity of clinical outcomes in Chinese patients with IPF.

IMPLICATIONS
China is a developing country with a large population 
spread out over a large geographical area. As such, the 
availability and quality of medical resources vary, affecting 
diagnosis and standard of care for diseases, including 
IPF and ILD. With only a few teaching hospitals and 
ILD centres where the diagnosis and management were 
comparable to international standard until recent years, 
China was trying to improve the standard of care for IPF.

As an effort to improve IPF care, China-specific IPF 
guidelines were first published in 2002 and updated in 
2016, providing IPF treatment and management recom-
mendations that are consistent with that of the ATS/
ERS/JRS/ALAT guidelines. Through widespread use of 
China’s IPF guidelines and with growing knowledge on 
ILD, the diagnosis and treatment practice have improved. 

The use of chest HRCT is also now widely promoted, and 
pirfenidone and nintedanib have also been approved for 
the treatment of IPF by the Chinese Drug Administra-
tion in 2014 and 2017, respectively. These improvements 
provide the basis for conducting multicentre research on 
IPF in China.

This is the first large-scale, multicentre, registry study 
in China and also the largest real-world, prospective 
registry study involving experts from various disciplines to 
ensure accurate diagnosis and data collection to develop 
a systematic database describing the phenotypic charac-
teristics of IPF. The biological data collected as part of 
the database provides the basis for studying genotypic 
relationships with clinical phenotypes of IPF, the patho-
genesis of IPF, and relevant biomarkers for diagnosis, 
treatment response and prognosis of IPF. Furthermore, 
as patients’ quality of life and complexity of IPF clin-
ical manifestations are often affected by the presence 
of comorbidities,16–20 including combined emphysema, 
pulmonary hypertension, lung cancer, pulmonary embo-
lism and infections, the PORTRAY database may reveal 
trends that could potentially inform overall prognosis.

ETHICS AND DISSEMINATION
The study will be conducted in accordance with the 
Helsinki Declaration, national and local regulations on 
ethical requirements, and patient data protection regu-
lations. The study protocol was reviewed and approved 
by the Institutional Review Board from all the study sites 
currently recruiting patients; a complete list of ethics 
committees that have approved our study can be found 
in online supplemental appendix 1. Study results will 
be disseminated through publications in peer-reviewed 
journals.
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