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Abstract 

Background  Multidisciplinary discussion (MDD), in which physicians, radiologists, and pathologists communicate 
and diagnose together, has been reported to improve diagnostic accuracy compared to diagnoses made solely 
by physicians. However, even among experts, diagnostic concordance of MDD is not always good, and some patients 
may not receive a specific diagnosis due to insufficient findings. A provisional diagnosis based on the ontology 
with a diagnostic confidence level has recently been proposed. Additionally, we developed an artificial intelligence 
model to differentiate idiopathic pulmonary fibrosis (IPF) from other chronic interstitial lung diseases (ILD)s, which 
needs validation in a broader population.

Methods  This prospective nationwide ILD registry has recruited patients with newly diagnosed ILD at the referral 
respiratory hospitals in Japan and provides rapid MDD diagnoses and treatment recommendations through a cen-
tral online MDD platform with a 3-year follow-up period. A modified diagnostic ontology is used. If no diagnosis 
reaches more than 50% certainty, the diagnosis is unclassifiable ILD. If multiple diseases are expected, the diagno-
sis with a high probability takes precedence. If the confidence levels for the top two possible diagnoses are equal, 
the diagnosis can be unclassifiable. The registry uses tentative diagnostic criteria for nonspecific interstitial pneumo-
nia with organising pneumonia and smoking-related ILD not otherwise specified as possible new entities. Central 
MDD diagnosticians review the clinical data, test results, radiology images, and pathological specimens on a dedi-
cated website and conduct MDD diagnoses using online meetings with a cloud-based reporting system. This study 
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aims to (1) provide MDD diagnoses with treatment recommendations; (2) determine the overall ILD rates in Japan; 
(3) clarify the reasons for unclassifiable ILDs; (4) evaluate possible new disease entities; (5) identify progressive phe-
notypes and create a clinical prediction model; (6) measure the agreement rate between institutional and central 
diagnoses in ILD referral and non-referral centres; (7) identify key factors for each specific ILD diagnosis; and (8) create 
a new disease classification system based on treatment strategies, including the use of antifibrotic drugs.

Discussion  This study will provide ILD frequencies, including new entities, using central MDD on dedicated online 
systems, and develop a machine learning model for ILD diagnosis and prognosis prediction.

Trial registration  UMIN-CTR Clinical Trial Registry (UMIN000040678).

Keywords  Interstitial lung disease, Multidisciplinary discussion, Diagnosis, Diagnostic ontology, Unclassifiable 
interstitial lung disease, Hypersensitivity pneumonitis, Registry

Background
Interstitial lung disease (ILD) is a heterogeneous and 
challenging group of pulmonary disorders with varied 
prognoses and management options [1, 2]. Among ILDs, 
idiopathic pulmonary fibrosis (IPF) is a chronic, pro-
gressively worsening fibrotic lung disease of unknown 
aetiology with a devastating prognosis [1, 3, 4]. With the 
recently proven efficacy of two antifibrotic therapies, 
high accuracy in the diagnosis of IPF has become more 
important [3], and the guidelines for IPF diagnosis have 
been updated [5].

However, the correct diagnosis of fibrotic ILD is a 
challenge even for expert clinicians, radiologists, and 
pathologists [6, 7]. It requires multidisciplinary integra-
tion of clinical, radiological, and pathological features, 
which are then compared against a series of formal and 
informal diagnostic criteria for different conditions [7]. 
Considering this, the gold standard for diagnosing ILD 
is a dynamic integrated approach using multidisciplinary 
discussion (MDD), with close communication among cli-
nicians, radiologists, and pathologists [1, 2]. In real-world 
settings, the number of facilities where specialists in the 
above three fields can discuss and diagnose using face-
to-face MDD is limited. Thus, some patients with fibrotic 
ILD may not have been properly diagnosed or treated. 
One solution to this problem is the use of online MDD 
diagnosis, which has been proven to be effective only 
for patients with idiopathic interstitial pneumonia (IIP) 
using a retrospective dataset [8], and a trial in patients 
with IIPs has been initiated prospectively in Japan (JIPS 
registry). Another solution involves the use of artificial 
intelligence; however, we need to validate our artificial 
intelligence model to differentially diagnose IPF from 
other chronic ILDs, developed using data from a single 
facility [9], in the general population.

Recently, a provisional diagnostic approach based on 
ILD ontology with a diagnostic confidence level was pro-
posed [7]. While this diagnostic method is useful for ILD 
specialists, respiratory physicians not specialised in ILD 
may have some difficulty in selecting possible diagnoses, 

assigning a level of confidence, and determining treat-
ments. This is especially true for patients with a confi-
dence level of less than 50% or those showing common 
clinical features associated with ILD but lacking a clearly 
defined clinical entity, such as smoking-related ILD (SR-
ILD) and not otherwise specified or nonspecific intersti-
tial pneumonia (NSIP) with organising pneumonia (OP), 
who are diagnosed with unclassifiable ILD at present. In 
addition, no report examined the impact of the recently 
published hypersensitivity pneumonitis (HP) guidelines 
on all types of ILDs [10]; thus, clarifying the nature of 
the current diagnostic ambiguity between IPF and HP is 
needed.

Additionally, there is growing interest in a subset of 
ILDs that exhibit progressive fibrosis. Studies on its 
pathology and criteria, as presented by clinical trials or 
international guidelines, have been published [5]. How-
ever, the disease behaviour can be significantly influenced 
by therapeutic interventions, and there is ongoing debate 
about the criteria and assessment timelines for pro-
gressive pulmonary fibrosis (PPF) [11]. In an era where 
antifibrotic drugs are already approved for PPF, a study 
examining the frequency and significance of PPF in a reg-
istry of all ILDs is important.

Therefore, we designed a prospective national cohort 
study of all types of ILDs in Japan in real-world settings.

Methods
Overview
This prospective nationwide registry study using cen-
tralised MDD was designed to identify Japanese patients 
with any type of newly diagnosed ILD. It aims to deter-
mine the prevalence and prognosis of each categorised 
ILD in real-world settings using web-based centralised 
MDD with diagnostic ontology. Additional main objec-
tives of this study are:

1.	 To identify progressive phenotypes.
2.	 To determine the agreement rate between institu-

tional and central diagnoses in patients with ILDs at 
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ILD referral and non-referral centres. Moreover, the 
usefulness of ontology is examined using MDD diag-
noses after three years of registration.

3.	 To identify the most important factors for each spe-
cific ILD diagnosis.

4.	 To create a new disease classification system based 
on treatment strategies, including antifibrotic drugs.

5.	 To evaluate the relationships between disease pro-
gression and baseline parameters, findings on high-
resolution CT (HRCT) images, and patterns in 
patients with ILDs. To this end, we created a clinical 
prediction model.

6.	 To investigate the incidence of acute exacerbations 
according to ILD type and the prognosis after the 
onset of acute exacerbations.

7.	 To validate and improve a machine learning algo-
rithm to differentiate IPF from other chronic ILDs or 
predict radiological and pathological patterns, prog-
nosis, and disease progression [9].

To ensure data reliability, registration is performed 
via the Electronic Data Capture system (EDC). Clini-
cal information and test results are stored in an online 
viewing system, and radiological images are stored in a 
dedicated viewing system. These multimodal data are 
provided to the central diagnostician via a seamless diag-
nostic system. The central MDD diagnostic team received 
requests from the study office via email and automated 
system notifications encouraging it to complete the MDD 
diagnosis within 2 weeks. Whole-slide images of pathol-
ogy specimens from surgical lung biopsies or cryobiop-
sies are scanned and uploaded to a cloud-based viewer 
associated with a synoptic reporting system. The choice 
of treatment has to be based on regular medical practice 
and is at the discretion of the physician; no specific treat-
ment is mandated or withheld from the patients. In addi-
tion, the robustness of the data collected by the EDC is 
ensured by conducting central monitoring.

Eligible patients and hospitals
An e-mail was sent to the 904 hospitals certified by the 
Japanese Respiratory Society for respiratory specialist 
training programs in Japan, and 223 hospitals were will-
ing to participate in this study. The inclusion criteria 
are age > 20 years and suspected ILD within 24 months 
before enrolment at a participating hospital. The exclu-
sion criteria are having undergone lobectomy or greater 
resection at the time of enrolment and an inadequate his-
tory and examination for diagnosis of ILD.

Data collection
Patient backgrounds
The following items are mainly acquired:

1.	 Date of ILD detection, date of diagnosis, diagnosis 
name at the registration facility, and assume disease 
progression within 24 months of registration.

2.	 Type of onset judged by respiratory symptoms (acute 
onset, within 1 month; subacute onset, within 1–3 
months; chronic onset, > 3 months; asymptomatic).

3.	 Age, sex, life history, smoking history, and residence.
4.	 Comorbidities, medical history, and family history.
5.	 ILD drug treatment at the time of registration.

Physical findings and laboratory tests

1.	 Performance status, symptoms, and physical find-
ings.

2.	 Laboratory tests, collagen-related autoantibodies, 
urine tests, arterial blood gas analysis, and oxygen 
saturation (SpO2).

3.	 Bronchoalveolar lavage fluid.
4.	 Pulmonary function test.
5.	 Six-minute walk test.

Chest images
Chest radiography (posterior-anterior view) and chest 
HRCT within 90 days of registration were acquired in 
the DICOM format. Sequential chest HRCTs in the 
supine position were obtained from the whole lungs 
with a slice thickness of 1.25 mm or less and recon-
structed using a high-spatial-frequency algorithm. The 
MDD teams viewed these images using a web DICOM 
viewer (LOOKREC, MNES Inc., Hiroshima, Japan) for 
diagnosis.

Pathological tissue samples
Four unstained 3–4 μm thick sections of formalin-fixed 
paraffin-embedded tissue are prepared at each institu-
tion, and haematoxylin-eosin and Elastic van Gieson 
(EVG) stainings are performed at Nagasaki University. 
Whole-slide images scanned at 400× magnification are 
uploaded to a cloud-based viewer (PathPresenter, New 
York), and the pathologists evaluate the images using a 
synoptic reporting system (Porous, BonBon, Kyoto).

MDD diagnosis
Central MDD members recommended by the research 
committee of the Japanese Respiratory Society, which is 
independent of the study office, make the MDD diagno-
sis. Each central MDD team comprises one respiratory 
physician, one thoracic radiologist, and one pulmonary 
pathologist. In total, 13 MDD teams are considered. 
Central MDD will be assessed twice via the dedicated 
MDD diagnosis platform (Fig. 1), once at enrolment and 
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again 3 years after enrolment. Central MDD members 
are not allowed to participate in central MDDs of cases 
registered at their institutions. If the registered data are 
insufficient to make an MDD diagnosis, the MDD team 
requests that the institution register the data and provide 
additional data through the study office.

The facility registering the case inputs the necessary 
information, image data, and digitised pathological slides 
if available. A diagnostic request is then emailed to one 
of the 13 MDD diagnostic teams. The team accesses a 
dedicated online diagnostic page to review the clinical 
information, image data using an online DICOM viewer, 
and digital pathology images. MDD members, includ-
ing respiratory physicians, radiologists, and pathologists, 
access the required information, including patient inter-
view data, physical findings, laboratory findings, pulmo-
nary function testing results, and image findings from 
participating facilities. First, they independently generate 
a diagnostic report themselves in a preformatted form. 
Once individual diagnoses are complete, the system 
allows for MDD diagnosis input. The respiratory physi-
cian and radiologist conduct a remote diagnostic meeting 
via platforms like ZOOM to finalise the MDD diagnosis, 
which is then input into their forms. When pathology 
samples are available, a pathologist subsequently joins the 
team, and an MDD diagnosis is made based on the inputs 
of the respiratory physician, radiologist, and pathologist. 
After the diagnosis by the central MDD team, physicians 
of the participating facilities who register the patients are 
promptly notified of the diagnosis via automatic email 
distribution (Fig. 1).

The diagnostic process is classified into Steps 0–3 and 
is performed at both enrolment and 3 years later. The 
institutional diagnosis is mainly performed by a respira-
tory physician, possibly involving an MDD diagnostic 
procedure at the enrolment site. Central MDD diagno-
sis is performed via the dedicated online MDD diagnosis 
platform (Figs.  2 and 3), which provides access to clini-
cal information and radiological images, except for the 
institutional diagnosis, to complete a standardised MDD 
diagnosis form. A pulmonologist and a radiologist inde-
pendently complete the diagnostic report by referring 
to clinical information and radiological images (Diagno-
ses 1 and 2). If histopathologic images were available, a 
pathologist completes the diagnostic report by referring 
to the clinical information, radiologic images, and patho-
logic images (Diagnosis 3). Next, the pulmonologist and 
radiologist discuss the MDD diagnosis report via a web 
meeting (Diagnosis 4). If histopathological images were 
available, the pathologist re-creates the MDD diagnosis 
report (Diagnosis 5).

Diagnosis definitions
Previous registries and cohort studies indicated that 
unclassifiable ILD is more common in Japan, whereas 
HP is considerably less common. The epidemiology of 
all types of ILDs has not been examined since the estab-
lishment of the international HP guidelines [10]. The 
concept of unclassifiable ILD may also differ among phy-
sicians and countries, which in turn may affect the fre-
quency of each disease. In Japan, the following disease 
classifications are commonly used. We redefined each 

Fig. 1  Diagnostic procedures. This shows the diagnostic process flow at two time points: at enrolment and 3 years later. Initially, local diagnoses 
are made by each registration facility (Diagnosis 0). Next, central MDD members’ diagnoses are made by individual respiratory physicians, thoracic 
radiologists, and pulmonary pathologists (if pathological samples are available), independently (Diagnosis 1 to 3). Next, the MDD is conducted 
in two stages: first, by a respiratory physician and a radiologist (shown as MDD (CR) and Diagnosis 4), and if pathology samples are available, 
by including a pulmonary pathologist in the second stage (shown as MDD (CRP) and Diagnosis 5). Abbreviations: MDD, multidisciplinary discussion.; 
CR, clinical and radiological discussion; clinical, radiological, and pathological discussion
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classification and established a diagnostic manual for this 
study:

IIPs
Classifications are based on the 2018 ATS/ERS/JRS/
ALAT Guidelines for Idiopathic Pulmonary Fibrosis 
Diagnosis [1] and the 2013 ATS/ERS statement for IIP 
classification [2]. Note that only “NSIP with OP” and 
“SR-ILD” are tentatively used as diagnostic classifications 

for possible new classifications not specified in current 
guidelines (Table 1, online supplement).

In this study, the definition of unclassifiable ILD is as 
follows: (1) No diagnosis with more than 50% certainty. 
(2) Combined idiopathic pleuroparenchymal fibroe-
lastosis (PPFE; Table  2, online supplement) and IPF 
lesions that are nearly equivalent. (3) Possible new enti-
ties of “NSIP with OP” and “SR-ILD” (Table  1, online 
supplement).

Fig. 2  An example of the dedicated online MDD platform. MDD diagnosis is performed by accessing a dedicated page for each case. Each MDD 
diagnosis team can only view cases assigned by the Research Office, and the system is restricted so that each MDD diagnosis team can only view 
its own cases. 2A) A page displaying clinical information for each case. Detailed medical information can be viewed for each case. 2B) Chest 
radiographic images can also be viewed from a dedicated web page. 2C) Pathological whole slide images can be viewed from a dedicated web 
page with an unlimited range of magnification. Abbreviations: MDD, multidisciplinary discussion
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Idiopathic pleuroparenchymal fibroelastosis
Idiopathic PPFE is an ILD confined to or predominant 
in the upper lobe. Idiopathic PPFE is defined as a dis-
ease that meets all the revised diagnostic criteria listed 
in Table 2. A surgical lung biopsy is optional.

If the cause is unknown and interstitial pneumonia 
lesions are found in the lower lung fields, a diagnosis 
is made based on the predominant lesion. If the upper 
and lower lung fields are comparable, the disease is 
considered unclassifiable.

Connective tissue disease‑related ILD
The diagnosis of CTD is based on the published diagnos-
tic or classification criteria ([13–20]; online supplement). 
CTD is possibly, but not necessarily diagnosed by rheu-
matologists or physicians specialised in CTD diagnosis. 
ILD with autoimmune features (IPAF) that do not fulfil 
any of the CTD criteria diagnosed under the category of 
the current IIP statement [21].

If guidelines exist at the time of study initiation, a diag-
nosis is made using the guidelines at the time of study 

Fig. 3  A page to be filled in the MDD diagnosis system. In the left column, the MDD diagnosis at the time of registration is entered, and in the 
right column, the MDD diagnosis 3 years after registration.The institutional diagnosis is undisclosed to MDD members. This image has been edited 
to replace the Japanese text with English text. Abbreviations: MDD, multidisciplinary discussion
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initiation, even if they are revised during the course of 
the study. If no corresponding guidelines exist at the time 
of study initiation, the criteria used in daily clinical prac-
tice at the time of study initiation are employed without 
further changes, even if a new guideline is developed.

Confidence level
Although confidence levels are used in each ILD guide-
line, the confidence classification varies among guidelines 
[1, 10]. In addition, even if the confidence level is equal to 
or less than 50%, the diagnosis is determined unclassifi-
able ILD [7], while the treatment strategy depends on the 
clinically assumed disease. Therefore, this study defined 
and used the following confidence levels:

1.	 Confident  diagnosis: The diagnostic likelihood was 
believed to be 90% or more.

2.	 High confidence: The diagnostic likelihood was 
believed to be 70–89%.

3.	 Low confidence: The diagnostic likelihood was 
believed to be 51–69%.

4.	 Very low confidence: The diagnostic likelihood was 
believed to be 30–50%.

Definition of disease progression
Disease progression was defined in this study as at least 
one of the following criteria being met within 24 months:

(1)	 Relative decline in forced vital capacity (FVC) of 
10% or more (% predicted).

(2)	 Relative FVC decrease by more than 5% but less 
than 10% (% predicted), and the site investigator 
judged that the respiratory symptoms worsened.

(3)	 Relative FVC decrease by more than 5% but less 
than 10% (% predicted), and the site investigator 
determine that the extent of fibrotic changes on 
chest imaging (HRCT scan) increased by more than 
10% from the image at enrolment.

(4)	 The site investigator judged whether the respira-
tory symptoms worsened independently of changes 
in FVC and that the extent of fibrotic changes on 

Table 1  Diagnostic criteria arrangement for MDD in the PROMISE study

Abbreviations: DIP Desquamative interstitial pneumonia, IIP Idiopathic interstitial pneumonia, IPAF Interstitial pneumonia with autoimmune features, IPF Idiopathic 
pulmonary fibrosis, HRCT High-resolution CT, MDD Multidisciplinary discussion, NSIP Nonspecific interstitial pneumonia, OP Organising pneumonia, PLCH Pulmonary 
Langerhans cell histiocytosis, PPFE Pleuroparenchymal fibroelastosis, RB-ILD Respiratory bronchiolitis, SR-ILD Smoking-related interstitial lung disease, IPAF Interstitial 
pneumonia with autoimmune features

Confidence level of diagnosis
■ Definite (≥ 90%), high-confidence (70 − 89%), low-confidence (51 − 69%), very low-confidence (30 − 50%).

Definition of unclassifiable interstitial lung disease
■ No diagnosis exceeds 50% certainty.
■ Combined PPFE and IPF lesions that are nearly equivalent.
■ Possible new entities as listed below.

Tentative diagnostic criteria for possible new entities
■ NSIP with OP is defined morphologically as containing features of both NSIP and OP. The clinical course is typically subacute and usually observed 
in cases of anti-synthetase syndrome. HRCT images show bilateral areas of airspace consolidation and reticulation with or without traction bronchiecta-
sis, usually showing both peribronchovascular and lower lung predominance, often with loss of volume.
■ SR-ILD on HRCT is defined as cases with ground-glass opacity and mild reticulation in the periphery of bilateral lower lobes with relative subpleural 
sparing, typically accompanied by cystic formations connecting to the bronchi or emphysema. Cases with prominent pleural surface irregularity 
or upper irregular lines perpendicular to the pleura were excluded. Pathologic findings show airspace enlargement with fibrosis and cystic lesions 
in the central airway with fibrosis. SR-ILD is distinct from known disease entities such as IPF, DIP, RB-ILD, and PLCH.

Handling of IPAF cases
■ IPAF is diagnosed based on the classification of IIP and established disease concepts.

Table 2  Idiopathic PPFE diagnostic criteria

Radiologically possible idiopathic PPFE criteria described in [12], partially modified

Abbreviations: HRCT​ High-resolution CT, PPFE Pleuroparenchymal fibroelastosis

Idiopathic PPFE diagnostic criteria

1. Slowly progressive dry cough or exertional dyspnoea.

2. Alveolar consolidation just below the pleura with traction bronchiectasis, predominantly in the bilateral upper lobes on HRCT.

3. Upward shift of bilateral pulmonary hilum on chest x-ray or volume reduction of the upper lobes on HRCT.

4. Exclusion of other diseases with known causes, such as fibrotic hypersensitivity pneumonitis, connective tissue disease, occupational lung disease, 
hematopoietic stem cells, or lung transplant-related lung disease, were excluded.
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chest imaging (HRCT scan) increased by more than 
10%.

A definition of progressive pulmonary fibrosis (PPF) 
was recently proposed [5], but evidence of its real-world 
clinical significance is lacking. Therefore, this study will 
also examine the significance of the definition of PPF by 
examining the proportion of cases and characteristics 
that meet the criteria in years one, two, and three.

Sample size and recruitment
This prospective cohort study has no previous studies to 
base the sample size calculation on. Descriptive statisti-
cal methods are used to analyse the results. The sample 
size of INSIGHT-IPF was at least 500 patients and that of 
IPF-PRO was 300 patients [22, 23]. Therefore, at least 200 
patients with IPF who fulfil the diagnostic criteria for IPF 
will be enrolled in this prospective study, as this is an ade-
quate number to obtain meaningful outcomes and allow 
for comparison with other cohorts. A prior registry study 
in Japan, the JIPS registry, included 868 patients with IIP 
over 16 months in 85 Japanese facilities [24]. Patients 
with IPF comprised approximately 30–40% of IIPs at 
each facility, providing an expected IPF population of at 
least 260 patients. Based on the historical cohort of Tosei 
General Hospital in Japan, secondary ILD accounted for 
approximately 25–40% of all ILDs. Moreover, based on a 
prior survey, a maximum of 30% of the 706 Japanese Res-
piratory Society-certified facilities will participate in this 
study. Considering that many respiratory referral centres 
not specialising in ILD will participate in this study, it is 
assumed that 50% of registered patients with ILDs per 
participating center will be registered.

Therefore, 870–2,700 patients will be registered in 24 
months at approximately 85–210 facilities in Japan.

Diagnostic concordance
To assess the diagnostic concordance among the MDD 
teams, 65 cases will be randomly selected from the regis-
tered cases, and all teams will make separate MDD diag-
noses for the same selected cases, blinded to the fact that 
the cases are being diagnosed by all teams. This proce-
dure will be notified before the trial begins.

Statistical analysis methods
Continuous data are presented as mean ± standard devia-
tion. Categorical variables are reported as frequencies 
(%). Between-group differences are assessed using a two-
sided t-test or chi-squared test, as appropriate. Cohen’s 
kappa coefficient (κ) is used to evaluate the agreement 
between institutional and MDD ILD diagnoses. Tempo-
ral changes in sensitivity and specificity of IPF diagno-
sis likelihood are analysed using generalised estimating 

equations. The results of the Cox proportional hazards 
analyses are presented as estimated values used to inves-
tigate the ability of each Cox proportional hazards regres-
sion model to predict mortality. Cumulative probabilities 
of survival are plotted using the Kaplan–Meier method 
and are compared using the log-rank test. Addition-
ally, the diagnostic concordance between teams will be 
evaluated using the distribution of kappa values based 
on this blinded data. P < 0.05 is considered statistically 
significant.

Management system
This study is mainly funded by Nippon Boehringer 
Ingelheim, and Nagoya University Hospital is the study 
administrator with Mebix Corporation as the contract 
research organisation.

Discussion
This article provides an overview of the Providing Mul-
tidisciplinary ILD Diagnoses (PROMISE) study, one of 
the largest prospective national registries of all types of 
ILDs. A diverse group of respiratory centres in Japan par-
ticipated in the study and possible new diagnostic entities 
were proposed.

This study is unique in its approach to identifying 
and validating new disease entities within the spec-
trum of ILD. Unlike previous studies where diagnostic 
classifications were often determined by multidiscipli-
nary experts through consensus discussions, our study 
employs a large-scale, prospective registry to system-
atically extract candidate new disease entities based on 
prespecified diagnostic criteria. By evaluating these can-
didates through multiple diagnostic teams, we aim to 
establish their distinctiveness as independent diseases. 
This includes a thorough analysis of clinical presenta-
tion, imaging findings, pathological features, treatment 
responses, and prognostic outcomes. This methodology 
not only enhances the robustness of the diagnostic pro-
cess but also provides a comprehensive framework for 
understanding the heterogeneity of ILD.

This study also aims to improve the efficiency of MDD 
diagnoses by validating and refining the developed diag-
nostic artificial intelligence [9]. The gold standard for the 
diagnosis of ILD is MDD [2]. However, few facilities have 
specialists in all three MDD areas to discuss and perform 
an MDD. As the number of patients with IPF increases 
annually, with a reported prevalence of 725 cases per 
100,000 [25], rapid and convenient MDD diagnosis for 
many patients with ILDs, including those with IPF, may 
benefit from artificial intelligence assistance. In addition, 
a correct prediction of ILD prognosis is currently impos-
sible. Thus, we aim to develop and validate an artificial 
intelligence system to predict the prognosis with high 
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accuracy, thereby revolutionising clinical practice for 
patients with ILDs.

Furthermore, the PROMISE study differs from previ-
ous registries for ILD because it aims:

	 i.	 To determine the relative prevalence and nature 
of all types of ILDs based on the latest guidelines, 
including the HP guidelines [10], in real-world set-
tings.

	Although differentiation between IPF and HP is crucial 
[10], the diagnostic concordance rate for HP is low, 
even in MDD diagnosis [26] because HP shares 
characteristics with other acute and chronic ILDs. 
Recently, guidelines for HP have been established; 
therefore, standardisation for diagnosing HP is 
expected. With this registry, the true nature of IPF 
and HP under the new guidelines can be clarified 
through centralised MDD.

	 ii.	 To perform centralised MDD at enrolment and at 
the end of the 3-year follow-up period to evaluate 
any changes in MDD diagnosis.

	The diagnosis of ILD may change over the disease 
course [7]. This study clarifies the transition from 
diagnosis at enrolment to diagnosis 3 years after 
enrolment using the diagnostic ontology of confi-
dence levels. This approach enables clarification of 
the certainty of the diagnosis at enrolment and the 
significance of the diagnostic ontology.

	iii.	 To facilitate quick patient enrolment, MDD diag-
nosis, and treatment recommendations based on 
the newly developed web platform. This MDD 
diagnosis approach will overcome the temporal 
and geographic limitations of ILD practices.

	According to the guidelines, MDD-based diagnosis is 
the gold standard for patients with ILDs and an 
important diagnostic step [1, 2]. However, few 
facilities, even in Japan, have all the necessary 
MDD specialists in the same facility. Therefore, in 
this study, we developed a standardised diagnostic 
platform that can quickly perform MDD diagnoses 
by interactively connecting registered facilities and 
central MDD specialists via a web platform. This 
rapid and precise MDD diagnostic system will also 
improve data quality, a frequent problem of disease 
registries [27], by enabling them to register precise 
information necessary for MDD diagnosis.

	iv.	 To demonstrate the problem of diagnosing unclas-
sifiable ILDs such as ILDs with low diagnostic con-
fidence, PPFE spectrum disorders including issues 
on the relationship of “PPFE+IPF” with “PPFE” 
and “IPF” [28], and possible new entities like "NSIP 
with OP" and "SR-ILD" which are not established 

but are assumed to be present in a certain percent-
age of patients.

This study will clarify current problems associated 
with ILD diagnosis and develop a clinical model that 
will innovate medical practice for patients with ILDs.
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