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ABSTRACT
Introduction  Timely diagnosis of interstitial lung disease 
(ILD) is limited by obstacles in the current patient pathway. 
Misdiagnosis and delays are common and may lead to 
a significant burden of diagnostic procedures and worse 
outcomes. This Delphi survey aimed to identify consensus 
on the key steps that facilitate the patient journey to an 
accurate ILD diagnosis and appropriate management in 
the US.
Methods  A modified Delphi analysis was conducted, 
comprising three online surveys based on a comprehensive 
literature search. The surveys spanned five domains 
(guidelines, community screening, diagnosis, management 
and specialist referral) and were completed by a panel 
of US physicians, including primary care physicians and 
pulmonologists practising in community or academic 
settings. A priori definitions of consensus agreement were 
median scores of 2–3 (agree strongly/agree), with an IQR 
of 0–1 for questions on a 7-point Likert scale from −3 to 3, 
or ≥80% agreement for binary questions.
Results  Forty-nine panellists completed the surveys and 
62 statements reached consensus agreement. There was 
consensus agreement on what should be included in the 
primary care evaluation of patients with suspected ILD 
and the next steps following workup. Regarding diagnosis 
in community pulmonology care, consensus agreement 
was reached on the requisition and reporting of high-
resolution CT scans and the appropriate circumstances 
for holding multidisciplinary discussions. Additionally, 
there was consensus agreement on which symptoms 
and comorbidities should be monitored, the frequency of 
consultations and the assessment of disease progression. 
Regarding specialist referral, consensus agreement was 
reached on which patients should receive priority access to 
ILD centres and the contents of the referral package.
Conclusions  These findings clarify the most common 
issues that should merit further evaluation for ILD and 
help define the steps for timely, accurate diagnosis 
and appropriate collaborative specialty management of 
patients with ILD.

INTRODUCTION
Interstitial lung disease (ILD) is a large, 
diverse group of pulmonary disorders char-
acterised by diffuse parenchymal lung infil-
tration.1 Reported prevalence of ILD in the 

USA is 74.3 per 100 000 people based on one 
study,2 and in those over the age of 65, prev-
alence is as high as 494 per 100 000 people.3 
Mortality rates can be as high as 80% over 
5 years, depending on the disease entity4; 
hence, timely diagnosis is important for 
delaying disease progression and ultimately 
prolonging survival.5 Given the growing avail-
ability of therapeutic interventions, including 
antifibrotics and immune modulators, for use 
in certain ILD subgroups, early and accurate 
ILD diagnosis is more clinically relevant than 
ever.

The patient pathway to ILD diagnosis and 
management can be circuitous, and oppor-
tunities for an early diagnosis are often 
missed due to lack of disease recognition, 
unfamiliarity with diagnostic procedures 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ The patient pathway towards diagnosis of interstitial 
lung disease (ILD) and appropriate disease manage-
ment is currently lengthy with numerous obstacles, 
which can lead to worse outcomes for patients.

WHAT THIS STUDY ADDS
	⇒ This modified Delphi survey provided consensus 
agreement among primary care providers, commu-
nity pulmonologists and ILD specialists on over 95% 
of the surveys’ statements on guidelines, commu-
nity screening, community diagnosis, community 
management and specialist referral.

	⇒ These findings clarify the most common symptoms 
requiring further evaluation for ILD, steps for timely 
and accurate diagnosis and how to effectively col-
laborate between different medical specialties to 
manage patients with ILD.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Improving ILD disease recognition and knowledge 
of the appropriate next steps will reduce delays 
and improve the pathway to ILD diagnosis and 
management.
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and/or delays in referral to specialist care (figure 1).6–8 
Reports of diagnostic delays range from 7 months to 
>5 years from onset of symptoms.5 6 9–11 These delays 
may begin with patients explaining away symptoms—
assuming they are associated with normal ageing, for 
example—and forgoing medical assessment.5 Once in 
primary care, symptoms are often initially attributed 

to more common respiratory or cardiovascular condi-
tions; patients can be empirically prescribed ineffec-
tive therapies such as inhaled bronchodilators and 
high-dose corticosteroids,8 and referred for cardiac 
testing if symptoms do not improve. The presence 
of common comorbidities such as coronary artery 
disease and gastro-oesophageal reflux disease may 

• Echocardiogram
• Stress test
• LHC
• CABG

No improvement
in symptoms

despite therapeutic
intervention

3 Cardiology evaluation

• PFT
• Inhalers

6 Pulmonologist evaluation

✓ Repeats CT in high resolution
✓ Biopsy
✓ Treatment

7 Pulmonologist evaluation

• Dyspnoea
• Cough
• Fatigue

Patient waits to
seek medical
attention until

symptoms worsen

1 Symptom onset

“I’m old.”
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“I’m out of 
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• Chest X-ray
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• Trial of therapies: 

inhalers, proton 
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cough suppressants

No improvement
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2 PCP evaluation

• Orders CT scan
• Refers to

pulmonologist

4 PCP evaluation

• Chest X-ray
• Chest CT

Imprecise
interpretation or

ambiguous report

5 General radiology evaluation

No improvement
in symptoms

despite therapeutic
intervention

8 ILD specialist clinic

✓ Multidisciplinary discussion
✓ Support groups
✓ Access to clinical trials
✓ Transplant
✓ Treatment modifications

“My inhalers
aren’t helping.”

Figure 1  Current pathway to ILD diagnosis with examples of missed opportunities. CABG, coronary artery bypass graft; ILD, 
interstitial lung disease; LHC, left heart catheterisation; PCP, primary care physician; PFT, pulmonary function test.
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mask the symptoms of ILD and contribute to delays 
in diagnosis.

Appropriate chest imaging, specifically CT, and pulm-
onology referral are essential steps in the ILD diagnostic 
pathway. Reporting of ILD findings using standardised 
terminology on chest CT has been shown to significantly 
increase the likelihood of prompt pulmonology referral7; 
however, ambiguous reporting and misinterpretation 
are common.12–14 Delays in referral to pulmonology and 
specialist ILD care are therefore widely reported.5 7 8 In 
a structured online survey of adults with a self-reported 
diagnosis of ILD, 30.4% reported more than four visits 
to their primary care physicians (PCPs) before referral 
to a pulmonary specialist.6 Even following pulmonologist 
evaluation, ILD diagnosis is frequently delayed according 
to Medicare claims data.15

This fraught, convoluted diagnostic process can have 
a detrimental effect on patient quality of life and can 
subject patients to multiple, unnecessary diagnostic 
procedures while still resulting in diagnostic uncertainty. 
It may also present a significant financial burden for 
patients undergoing repeated testing and taking time out 
of work to attend medical appointments.6 16 Delays may 
ultimately lead to worse outcomes for the patient,7 with 
longer delays shown to be associated with significantly 
increased risk of death.8 Improved guidance at each stage 
of the patient pathway may help to ensure that patients 
with ILD receive appropriate care and the best prognosis 
possible.

Delphi surveys are well established as a robust 
consensus technique for health-related cases in which 
clinical evidence is insufficient or contradictory.17 The 
aim of this study was to achieve consensus among PCPs 
and pulmonologists on the key steps that facilitate the 
patient journey to an accurate and expedited ILD diag-
nosis and appropriate management in the USA.

METHODS
Identification of modified Delphi survey items
This study used a modified Delphi process (figure  2). 
To inform development of the Delphi survey, a compre-
hensive literature review was performed across five focus 
areas: (1) guidelines; (2) community screening; (3) 
community diagnosis; (4) community management; and 
(5) specialist referral. A Steering Committee of experts 
was assembled with AHC and JAdA as co-chairs. The 
Steering Committee included 10c ILD centres (AHC, 
JAdA, HJK, AJP and Timothy Whelan) and 5 from 
community centres (CR, DLH, MR, TK and SB)), one 
radiologist (MMS) and one internist (CT). The Steering 
Committee defined the topics for the Delphi analysis, the 
panel recruitment criteria, the definitions of consensus 
and identified a suitable panel.

Selection of Delphi panel
Physicians were considered for inclusion in the panel 
if they were a practising US clinician at the time of 

recruitment and consented to participation in all three 
surveys. PCPs were required to have ≥5 years of clinical 
experience with patients experiencing undifferentiated 
shortness of breath. Pulmonologists were required to 
have ≥5 years of clinical experience diagnosing, treating 
or imaging ILDs.

Modified Delphi survey execution
We conducted a three-round, web-based (Survey-
Monkey) survey between April 2021 and September 2021 
following published standards of Delphi methodology.18 
The surveys were divided into the five focus areas. Pulmo-
nologists were required to complete all survey sections, 
while PCPs were required to complete the sections most 
relevant to their practice: (1) guidelines; and (2) commu-
nity screening. Survey 1 was developed to gather infor-
mation on panellists’ practices and primarily consisted 
of open-ended and multiple-choice questions. Surveys 2 
and 3 included statements for which the panellists were 
asked to provide their level of agreement. Some state-
ments were repeated in subsequent surveys to define 
the stability of the consensus achieved. Panel responses 
were kept anonymous and weighted equally. Panellists 
were encouraged to provide comments or reasoning for 
their responses and these, along with the quantitative 
results of each survey, were used to shape the next set of 
questions and statements. When completing subsequent 
surveys, panellists were given summaries of the previous 
responses given by the group for consideration.

Definitions of consensus
A priori thresholds of consensus were defined for this 
study. For statements rated using a 7-point Likert scale, 
consensus was predefined as a median score of 2–3 (agree 
to strongly agree) or –2 to –3 (disagree to strongly disa-
gree) with an IQR of 0–1. Consensus for statements rated 
using a binary scale was predefined as ≥80% agreement 
or disagreement.

Patient and public involvement
None.

RESULTS
In total, 53 pulmonologists and PCPs from the USA 
accepted the invitation to participate in the Delphi 
panel. Of these, 49 participated in the surveys: 48 (91%) 
completed Survey 1, 40 (75%) completed Survey 2 
and 36 (68%) completed Survey 3. The participating 
panel comprised 43 pulmonologists and 6 PCPs. Twenty 
pulmonologists were based in academic or teaching 
hospitals and 23 were based in community centres. 
Of the PCPs, two were based in internal medicine and 
four in family medicine. The panellists have extensive 
clinical experience and dedicate a high percentage of 
their time to caring for patients with respiratory symp-
toms, including ILD (online supplemental table S1). 

https://dx.doi.org/10.1136/bmjresp-2022-001594


4 Case AH, et al. BMJ Open Respir Res 2023;10:e001594. doi:10.1136/bmjresp-2022-001594

Open access

The panel was presented with 65 statements and by the 
end of Survey 3, consensus was reached on 62 (95.4%) 
of them. We describe below the items that achieved 
consensus and those that did not. All consensus state-
ments and a detailed description of the evolution of 
statements across the three surveys are presented in the 
online supplemental tables S2–S7.

Guidelines
All eight items in the guidelines focus area reached 
consensus agreement by the third survey round (online 
supplemental table S2). The panel agreed that the 
current guidelines for the diagnosis and management of 
ILD are not completely clear, and consensus was stable 
across the second (82.5%) and third survey rounds 

Figure 2  Modified Delphi process.
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(94.4%). There was also consensus agreement on the 
need for increased awareness and education around ILD 
for patients, PCPs (100% agreement for both), pulmo-
nologists and rheumatologists (97.2% agreement for 
both). Unanimous consensus agreement was reached 
on the need for PCP guidelines; specifically, when to 
suspect ILD, when to refer patients to a pulmonologist 
and guidance on pulmonary function tests (PFTs). It was 
also agreed that ILD centres need improved guidance on 
multidisciplinary co-management of patients with ILD 
(97.2% agreement).

Recognition of ILD in primary care
Initial presentation of symptomatic patients
From 14 initial questions in Survey 1, 10 statements 
reached consensus agreement by Survey 3, with one line 
of questioning removed based on feedback from the 
panel (online supplemental table S2; figure 3). Consensus 
agreement was reached on when a PCP should suspect 
ILD, including which conditions should be ruled out in 
patients presenting with chronic cough and dyspnoea 
(cardiac disease, asthma, bronchitis and allergies; 97.2% 
agreement) and which unexplained symptoms may be a 
sign of ILD (97.2% agreement). There was also consensus 
agreement (94.3%) on what should be included in the 
workup of a symptomatic patient and what PCPs should 
do if ILD is still suspected following workup. It was agreed 
(94.4%) that a PCP should order a high-resolution CT 
(HRCT) scan prior to pulmonology referral if they are 
familiar with the correct imaging technique to request. 
However, there was also unanimous agreement (100%) 
that PCPs need clearer guidance on how to order an 
HRCT scan. For those who do not respond to initial 
treatment, the panel agreed (97.2%) that pulmonology 
referral should be considered after 1–3 months.

For patients presenting in primary, rheumatology 
or cardiology care, the panel agreed (100%) that ILD 
should be considered in patients with a cough, dyspnoea 
and crackles on auscultation that are not explained by 
an initial workup. It was also agreed that these patients 
should be co-managed by a pulmonologist, and cardiol-
ogists should consider concurrent pulmonology workup 
or diagnostic testing (100% agreement).

Screening of asymptomatic patients
From nine initial questions in Survey 1, five statements 
reached consensus agreement by Survey 3 (online 
supplemental table S2). It was agreed that patients with 
connective tissue disease (CTD) should be screened for 
ILD at disease baseline and then every 12–18 months 
depending on the underlying disease (90.9%). Despite 
this, consensus was not reached (65.9% agreement) on 
whether asymptomatic patients with rheumatoid arthritis, 
specifically, should be screened for ILD and further 
research is needed to determine which patients would 
benefit from HRCT screening (94.3% agreement).

It was agreed that patients with a history of systemic scle-
rosis (94.2%) and patients aged >50 years with a family 
history of pulmonary fibrosis (83.9%) should be screened 
for ILD with at least full PFTs. However, consensus was 
not reached on the additional use of HRCT screening 
(72.7% and 69.7% agreement for patients with a history 
of systemic sclerosis and a family history of pulmonary 
fibrosis, respectively). For patients with one first-degree 
relative with pulmonary fibrosis or idiopathic interstitial 
pneumonia in the family, further research and guid-
ance are needed to determine whether ILD screening is 
appropriate (97.2% agreement).

Specific diagnosis and appropriate management of ILD
Community diagnosis
From 16 initial questions in Survey 1, 14 statements 
reached consensus agreement by Survey 3, with one 
line of questioning halted at Survey 2 based on futility 
(online supplemental table S2; figure  3). There was 
strong consensus agreement (median=3, IQR=1) that it 
is important to make a specific ILD diagnosis whenever 
possible. The panel agreed (96.9%) on items that should 
be included in the pulmonologist workup of a patient 
with suspected ILD: medical history (using question-
naires (97.0% agreement)), physical examination, PFTs, 
serology, 6-minute walk test and HRCT. The most impor-
tant serologies to order for patients with non-specific ILD 
symptoms are antinuclear antibodies, cyclic citrullinated 
peptide, rheumatoid factor, Sjögren’s-syndrome-related 
antigen A and topoisomerase I (80.7% agreement).

There was agreement on the requisition of HRCT scans 
and quality of HRCT reports. The panel agreed (100%) 
that pulmonologists should order an HRCT scan, if 
not already done by the referring physician, if patients 
present with cough and dyspnoea along with other key 
ILD indicators. The HRCT requisition should specify if 
expiratory images should be obtained in addition to stan-
dard inspiratory images; whether prone images should 
be done in addition to routine supine images; and should 
indicate that it needs to be presented with thin sections 
(87.1% agreement). The panel agreed that radiologists 
should use a standardised template for the HRCT report 
(median=2, IQR=1), and it should at least include the 
description of features and the most likely radiological 
diagnosis (97.0% agreement).

There was consensus that multidisciplinary discussions 
should take place if there is at least diagnostic uncertainty 
or if lung biopsy is being considered (93.9% agreement). 
The multidisciplinary team should consist of at least a 
pulmonologist, radiologist (ideally a thoracic radiolo-
gist), a pathologist with expertise in ILD and a rheuma-
tologist when CTD is suspected (100% agreement).

Community management
All 10 items in the community management focus area 
reached consensus agreement by Survey 3 (table 1; online 
supplemental table S2). The panel agreed (97.0%) that 
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Symptom
onset

A PCP should consider
ILD in a patient with: 

97.2%

PCP evaluation

Any of the following
unexplained symptoms: 
• Chronic cough
• Dyspnoea
• Crackles on auscultation
• Clubbing of fingernails
• Oxygen desaturation

with ambulation
• Hypoxaemia at rest

97.2%Chronic cough and/or dyspnoea
when cardiac disease, asthma,
bronchitis and allergies have
been ruled out as the cause

The workup for patients
presenting with chronic
cough and dyspnoea 

85.7%

The PCP should order:
• Spirometry (if available at

PCP office)
• Chest X-ray
• Oximetry (including simple

500-feet ambulatory pulse
oximetry with 3-point drop)

94.3%
Patients should be asked
questions in review of systems
about CTD

Following workup

97.2%A different course of action
should be considered after
1–3 months in patients with
chronic cough and/or dyspnoea
with normal FVC and chest X-ray
who do not respond to prescribed
treatment or management in
primary care, and a pulmonology
referral should be considered

94.4%A PCP should order an HRCT
scan prior to pulmonologist
referral if they are familiar with
the correct imaging technique
and can ensure adequate quality

100%PCPs need clearer guidance on
ordering HRCT scans for patients
with suspected ILD

The workup for patients
with suspected ILD

96.9%

Pulmonologist and radiologist evaluation

Should include medical history,
physical examination, PFTs,
serology, 6MWT and HRCT

97.0%Questionnaires should be used
to obtain a detailed medical history

96.9%Serological panel testing
should always be ordered as
part of the workup for ILD and
should be used to facilitate
a differential diagnosis

80.7%In patients with non-specific
ILD symptoms, the most important
serologies to order are ANA, CCP,
RF, SSA and Scl-70

Ordering an HRCT scan for
patients with suspected ILD

100%An HRCT scan should be ordered
if not already available following
referral to a pulmonologist if they
have any one of the following: 
• Crackles on auscultation
• Clubbing of fingernails
• Oxygen desaturation

with ambulation
• Bibasilar abnormalities

on chest X-ray
• Abnormal FVC
• Abnormal DLco
• Confirmed CTD

87.1%When sending an HRCT
requisition to radiology, it is
important to specify whether
expiratory, inspiratory or both
views are needed; whether prone,
supine or both images are
needed; and that it needs to be
presented in thin sections

2 (1)a

The HRCT report

Where possible, radiologists 
should use a standardised
template for reporting HRCT
results in ILD

97.0%The most important elements to
include in an HRCT report are the
description of features and the
probable diagnosis

Who is part of the MDT?

100%

MDDs

Local ILD MDTs should consist of
at least a pulmonologist, ideally
a thoracic radiologist, a pathologist
with expertise in ILD and
a rheumatologist when CTD
is suspected

What is the most effective
MDD style?

100%
MDDs are most effective when
all disciplines are involved
(face to face or virtual)

When should MDDs
take place?

93.9%
MDDs should take place
during the diagnosis of ILD
if there is at least diagnostic
uncertainty or if any lung biopsy
is being considered

Diagnosis

Figure 3  Flow chart indicating the consensus on the patient pathway to diagnosis. aFor statements assessed on a 7-point 
Likert scale, the data are median (IQR). The scale was from –3 (strongly disagree) to +3 (strongly agree). 6MWT, 6-minute walk 
test; ANA, antinuclear antibodies; CCP, cyclic citrullinated peptide; CTD, connective tissue disease; DLco, diffusing capacity 
of the lung for carbon monoxide; FVC, forced vital capacity; HRCT, high-resolution CT; ILD, interstitial lung disease; MDD, 
multidisciplinary discussion; MDT, multidisciplinary team; PCP, primary care physician; PFT, pulmonary function test; RF, 
rheumatoid factor; SSA, Sjögren’s-syndrome-related antigen A.
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patients with any CTD-ILD should be co-managed with a 
rheumatologist and pulmonologist. In terms of patient 
follow-up visits, there was unanimous agreement (100%) 
that patients with ILD should be seen by a pulmonolo-
gist every 3–6 months, depending on the diagnosis and 
disease severity. There was also agreement (100%) on 
what should be evaluated at follow-up visits, including 
which symptoms and common comorbidities should be 
regularly monitored. The panel agreed (96.9%) that ILD 
progression should be monitored using at least spirom-
etry and measurement of diffusing capacity, with HRCT 
scans considered only if clinical deterioration is observed 
(96.9% agreement). It was also agreed that the decision 
to carry out PFTs depends on the specific diagnosis, 
disease severity and treatment (93.8% agreement).

In terms of discussions with patients at follow-up 
visits, the panel agreed (100%) on the importance 
of discussing non-pharmacological ILD management 
options including pulmonary rehabilitation; lung trans-
plant; clinical trial opportunities; symptom management; 
advanced care planning and goals of care; and palliative 
care. In addition, there was strong agreement (median=3, 
IQR=0) on the importance of shared decision-making 
with patients when prescribing treatment.

Referral to an ILD centre
All 15 items in the specialist referral focus area reached 
consensus agreement by the third survey round (table 1; 
online supplemental table S2). The panel agreed (96.8%) 
on criteria for selecting an ILD centre for referral of a 

Table 1  Statements on the appropriate management of ILD in the community and specialist ILD centre settings with 
unanimous consensus agreement

Consensus statement
Number of 
responses

Community management

 � Pulmonologists should follow up with their patients with ILD every 3–6 months, depending on the diagnosis 
and disease severity.

32

 � At follow-up visits for patients with ILD, pulmonologists should evaluate disease progression, physical 
function, symptom severity, quality of life, suitability for clinical trials, suitability for lung transplant and side 
effects of medication.

33

 � Cough, dyspnoea, fatigue and the emotional well-being of patients should be monitored regularly in patients 
with ILD.

33*

 � Common comorbidities that should be monitored/assessed in patients with ILD are pulmonary hypertension, 
GERD, sleep disordered breathing, COPD and lung cancer if appropriate.

33*

 � It is important to discuss pulmonary rehabilitation; lung transplant and clinical trial opportunities; symptom 
management; advanced care planning and goals of care; and palliative care when managing patients with 
ILD.

32

Specialist referral

 � Pulmonologists should consider referral of a patient with ILD to a specialist ILD or PFF centre if there is 
diagnostic or treatment uncertainty, the patient requests referral, the patient is a transplant or clinical trial 
candidate, or if there is disease progression despite treatment.

32

 � Patients with idiopathic pulmonary fibrosis should receive early referral to an ILD centre if they are young at 
disease onset, transplant eligible, or have rapid disease progression.

33

 � Patients who are potential transplant candidates or have rapidly progressing disease should be given 
priority access to an ILD centre on referral.

33

 � Referring physicians should always share all relevant patient medical records when referring to an academic 
centre.

38

 � When referring a patient with ILD to a specialist ILD or PFF centre, the referral package should ideally 
contain the PFT history, CT scan images and reports, biopsy results, serologies if available, pulmonary and 
rheumatology clinical notes and reasons for referral.

32

 � Telehealth should be made available in ILD centres. 42

 � Following referral to an ILD centre, patients should be co-managed by a community pulmonologist and ILD 
centre if possible.

31

 � Patients who are eligible for transplant, enrolled in clinical trials, have rapidly progressing or complex 
disease or are receiving specialised treatment should remain in the care of a pulmonologist at an ILD centre.

31

*Statements were developed based on high/unanimous consensus agreement achieved on two related questions at Survey 2, which were 
combined but were not presented to the panel.
COPD, chronic obstructive pulmonary disease; CTD, connective tissue disease; GERD, gastro-oesophageal reflux disease; ILD, interstitial 
lung disease; PFF, Pulmonary Fibrosis Foundation; PFT, pulmonary function test.

https://dx.doi.org/10.1136/bmjresp-2022-001594
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patient with ILD. There was also consensus agreement 
(100%) on which patients should be referred: patients 
with diagnostic or treatment uncertainty, disease progres-
sion despite treatment, transplant or clinical trial candi-
dates and those who request a referral. The panel consid-
ered 4–6 weeks on referral to be a reasonable access time 
(96.9% agreement); however, priority access should be 
given to potential transplant candidates or those with 
rapidly progressing disease (100% agreement). For 
patients with idiopathic pulmonary fibrosis (IPF) specif-
ically, early referral should be given to those who are 
young at disease onset, transplant eligible or have rapid 
disease progression (100% agreement).

Consensus agreement was reached on who is respon-
sible for the referral package and what should be 
included. It should be the shared responsibility of the 
referring community physician, the pulmonologist at the 
ILD centre and the patient to ensure that the referral 
package is shared with the ILD centre (93.8% agreement) 
and it should not be the responsibility of the patient 
alone (93.8% agreement). The referral package should 
include all relevant patient medical records (100% 
agreement) and ideally include the PFT history, CT scan 
images and reports, biopsy results, serologies if available, 
pulmonary and rheumatology clinical notes and reasons 
for referral (100% agreement). It should also state 
whether the patient should be returned to community 
care after consultation (90.0% agreement). Regardless 
of the referral package, pulmonologists at ILD centres 
should review all records before carrying out any further 
diagnostic testing (median=3, IQR=1).

With regards to ongoing management, there was 
consensus agreement (100%) that telehealth should be 
made available at ILD centres. The panel also agreed 
(100%) that patients should be co-managed by a commu-
nity pulmonologist and ILD centre where possible, and all 
relevant patient records should be shared with commu-
nity physicians (median=3, IQR=1). Exceptions include 
patients eligible for transplant, enrolled in clinical trials, 
with rapidly progressing or complex disease, or receiving 
specialised treatment, who should remain in the care of a 
pulmonologist at an ILD centre (100% agreement).

DISCUSSION
We conducted a Delphi survey involving a diverse panel 
of PCPs and pulmonologists in the USA and identified 
the key elements of the patient pathway towards early 
ILD diagnosis and appropriate management. Our anal-
ysis achieved consensus agreement in areas where there 
is currently uncertainty (figure 4).

We identified practical considerations for PCPs when 
working up patients with respiratory symptoms, including 
which clinical signs should prompt ILD suspicion, how 
they should be evaluated and when a patient should be 
referred to a pulmonologist. The consensus achieved in 
this area may provide a blueprint for PCPs who rarely see 
ILD in the clinic and is of particular significance given 

that our surveys also highlighted the need for increased 
awareness and education for PCPs on ILD. These find-
ings are in line with other studies in which substantial 
delays to ILD diagnosis have been reported in primary 
care.5–7 In addition, consensus was obtained regarding 
the need for further research on which rheumatological 
patients would benefit from HRCT screening.

Robust consensus was achieved on the key elements 
that facilitate diagnosis of patients with ILD once they 
have been referred to a pulmonologist. An important 
aspect of this was the consensus reached on the quality of 
the radiology report. Together with the most important 
items to be included on the HRCT requisition, our 
surveys identified the basic requirements for the radiolo-
gist’s HRCT report, including the need for standardised 
templates. These recommendations are in agreement 
with previous reports,14 and may decrease the variability 
of reporting, reduce the need for repeated scans and 
increase the chances of making a specific ILD diagnosis.

We also identified key indicators that should prompt 
ILD centre referral, including criteria for early and 
priority access. Increased awareness of which patients 
would benefit from early referral may reduce delayed 
access to ILD centres, which is of importance given that 
referral delays are associated with a higher risk of death 
in IPF.8 It was also agreed that when referring a patient 
with ILD to specialist care, there should be an indication 
of whether the patient should be returned to community 
care after consultation.

Since the emergence of severe acute respiratory 
syndrome coronavirus 2, commonly known as corona-
virus disease 2019 (COVID-19), it has become even more 
vital to delineate and shorten the pathway to accurate 
diagnosis and management of ILD. This is not only rele-
vant for patients with ILD, whose outcomes could be 
complicated by contraction of the virus, but also patients 
whose access to care has been impacted by the pandemic. 
COVID-19 presents another complication to the patient 
pathway to ILD diagnosis since delays may be caused 
by assumptions that persistent cough is a result of post-
COVID-19 sequela. Hence, the availability of telehealth 
at ILD centres is of particular relevance and is an area 
that reached unanimous consensus.

The Delphi panellists agreed, in some cases unani-
mously, that further guidance and disease awareness are 
needed for healthcare providers across specialties who 
manage patients with ILD. It is important to note that 
this Delphi survey and analysis were carried out prior to 
the publication of the 2022 American Thoracic Society 
clinical practice guidelines on IPF and progressive 
pulmonary fibrosis19; therefore, these updates were not 
considered by the panellists.

A key strength of this study is the diversity of the Delphi 
panel, which included multiple important stakeholders 
in the pathway to ILD diagnosis and management. Both 
academic and community pulmonologists participated, 
as well as PCPs, providing perspectives from different 
areas of expertise and experience.
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Our study has the following limitations. First, there are 
no standard criteria for defining consensus in Delphi 
studies. In our study, consensus was predefined by the 
Steering Committee; however, our results have not 
been statistically evaluated and the consensus reached 
may not be generalisable. Second, the anonymity of 

the panellists during the Delphi process may lead to 
responses based on insufficient consideration, and it is 
difficult to qualify any possible external influences on the 
opinions of the individual experts. Although all panel-
lists had the required relevant experience for partici-
pating in the Delphi analysis, the surveys spanned three 

✓ Patient seeks
medical care

1 Symptom onset

✓ PCP hears crackles
on exam

✓ PCP orders
appropriate HRCT
scan and refers
patient to
pulmonologist

2 PCP evaluation

✓

✓

Radiologist uses standardised template 
to report HRCT
Probable diagnosis of ILD is reported 
on HRCT

3 General radiology evaluation

✓ Pulmonologist makes diagnosis
and confirms with MDT

✓ Referral to ILD centre with all
medical records included in
referral package

✓ Treatment initiated if indicated
and regular follow-up scheduled
with pulmonologist

4 Pulmonologist evaluation

5 ILD specialist clinic

✓ Patient evaluated for
clinical trials, transplant
and specialist treatment

✓ Patient co-managed in
community and at ILD centre

Figure 4  Ideal patient journey from symptom onset to early diagnosis and management based on Delphi consensus. HRCT, 
high-resolution CT; ILD, interstitial lung disease; MDT, multidisciplinary team; PCP, primary care physician.
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different areas of expertise. Given that responses of the 
panellists were equally weighted, consensus may have 
been impacted by responses from panellists who are not 
specialists in that particular field. To minimise this bias, 
PCPs were not required to complete the sections aimed 
at pulmonologists and the panellists could opt out of 
answering any question by selecting ‘not applicable/
unsure’. However, pulmonologists were able to provide 
their opinions on recognising ILD in primary care, since 
these were viewed as important insights. A further limita-
tion was that, despite several topics exploring primary 
care practice, there was under-representation of PCPs in 
the Delphi analysis. This was a result of challenges asso-
ciated with recruitment, with fewer PCPs responding to 
invitations to participate and qualifying as a panellist per 
the predefined inclusion criteria, compared with pulmo-
nologists. Although there is no agreed minimum panel 
number for achieving consensus in the literature,20 there 
is likely a bias for pulmonologists’ perspectives on these 
topics. The panel was also limited to physicians prac-
tising in the USA and findings may not be generalisable 
for global practices. Finally, respondents may have been 
biased in their responses by knowing that the Delphi 
survey concerned ILD, particularly regarding how truly 
able PCPs are at identifying ILD in a general primary care 
clinic.

This modified Delphi approach was a collaborative 
process that led to robust consensus agreement among 
PCPs, community pulmonologists and ILD specialists on 
the key considerations that facilitate the patient pathway 
to diagnosis and management of ILD. These findings 
clarify the most common symptoms that should merit 
further evaluation for ILD and help define the steps 
for timely, accurate diagnosis in the PCP and outpatient 
pulmonary settings. They also illustrate how patients 
with ILD should transition between medical specialties 
and the collaboration needed between rheumatology, 
community pulmonologists and ILD specialists to ensure 
appropriate care. Increased disease recognition and 
knowledge of the next appropriate steps will reduce 
referral delays and improve the efficiency of the pathway 
to ILD diagnosis and management.
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