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Abstract
Background The 2013 American Thoracic Society/European Respiratory Society statement on the
classification of the idiopathic interstitial pneumonias described six major and two rare subtypes of
idiopathic interstitial pneumonia, as well as recognising unclassifiable disease.
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Objective The objective of this statement is to update the 2013 classification of interstitial pneumonia.
Methods Five co-chairs identified a committee of 32 experts in the field, as well as two individuals with
lived experience. Creation of the document was supported by a series of video meetings, first including the
full committee and then subgroups assigned to draft specific sections of the document. The classification
scheme was developed by consensus.
Results The multidisciplinary committee of experts identified four major advances to the classification of
interstitial pneumonia: 1) expansion beyond idiopathic interstitial pneumonias to also include secondary
causes; 2) identification of new subcategories and updated terms, including addition of bronchiolocentric
interstitial pneumonia as a major pattern as well as changing from acute interstitial pneumonia to idiopathic
diffuse alveolar damage and desquamative interstitial pneumonia to alveolar macrophage pneumonia;
3) subclassification of interstitial and alveolar filling disorders, with interstitial disorders further
subclassified as fibrotic versus non-fibrotic; and 4) consideration of diagnostic confidence in patient
evaluation and management. The committee also provided a comprehensive update on the status of
potential molecular tools and identified future research priorities.
Conclusions This update builds upon the previous classification approach by describing major advances in
the classification of interstitial pneumonia over the past decade.

Background
Interstitial pneumonia is an umbrella term for ∼200 rare diseases that primarily affect the interstitium and/
or small airways and alveoli. The 2002 American Thoracic Society/European Respiratory Society
classification of the idiopathic interstitial pneumonias defined seven specific entities using standardised
terminology, with a multidisciplinary gold standard for diagnosis [1]. This was updated in 2013 with
formal recognition of nonspecific interstitial pneumonia (NSIP) as a major pattern, addition of
pleuroparenchymal fibroelastosis (PPFE) as an eighth entity, documentation of additional histological
patterns, increased recognition of mixed patterns of lung injury (e.g. acute exacerbations of idiopathic
interstitial pneumonia), greater recognition of the importance of disease behaviour, and review of potential
molecular markers [2]. This new document aims to update the classification of the interstitial pneumonias,
now including both idiopathic and secondary causes of interstitial pneumonia, with the goal to improve
patient care and support further research in this challenging area. We focus on the increased understanding
of secondary and idiopathic interstitial pneumonia, advances in molecular pathology, and recognition of
progressive pulmonary fibrosis (PPF) as a framework relevant to currently available pharmacotherapies [3, 4].

While we maintain the term “interstitial pneumonia” (without “idiopathic”) throughout this document, the
term “interstitial lung disease” (ILD) can also be used to refer to these disorders and is retained as the root
term for some specific diagnoses. Despite some limitations, the committee preferred the term “interstitial
pneumonia” to maintain continuity with the 2002 and 2013 documents on this topic and to better include
alveolar filling disorders (i.e. “pneumonias”). Some lung conditions that affect the pulmonary interstitium
are not comprehensively addressed in this document, including pneumoconioses, small airways diseases,
pulmonary vascular disorders, sarcoidosis, alveolar haemorrhage syndromes, effects of transplantation,
lung disorders in immunocompromised patients, primary pulmonary infections, histiocytic disorders such
as Langerhans cell histiocytosis and Erdheim–Chester disease, lymphangioleiomyomatosis, and
inhalational injury. The committee had interest in addressing interstitial pneumonia with autoimmune
features within this statement, but it was determined that this topic required a dedicated document to
address it properly. Furthermore, we do not comprehensively address management.

Methodology
The co-chairs identified a committee of 32 experts in the field as well as two individuals with lived
experience. The committee was selected to represent a diversity of clinical expertise, geography, gender,
race, and seniority, although with some imbalances and the potential for similar views among some
committee members who have worked together previously. All participants disclosed industry relationships
at the beginning of the project, which were deemed to not be relevant to the content of the final document.
Creation of this document was supported by a series of video meetings, first including the full committee
and then subgroups assigned to draft specific sections of the document. Due to the broad nature of the
topic, we decided to not search systematically to identify literature, but rather to include literature based on
expert consensus. The classification scheme was therefore developed by consensus, with discussions
focused on the participants’ clinical experience and general clinical knowledge, rather than a formal
evidence synthesis. Decisions were made using consensus by discussion. When it was unclear whether
there was consensus, voting was employed, with 70% agreement necessary for consensus. To mitigate the
likelihood that evidence would be selected to support predetermined beliefs (i.e. cherry-picking), the
co-chairs composed a committee known to have a variety of different perspectives on the topic and every
committee member was encouraged to select, review, and discuss the relevant literature. The literature that
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informed discussion and consensus was identified by nonsystematic searches and awareness of key studies
by the expert committee members.

Classification approach
Overview of 2013 classification schema
The 2013 classification primarily categorised patients according to histological pattern, including six
“major” idiopathic interstitial pneumonias, two “rare” idiopathic interstitial pneumonias, and unclassifiable
idiopathic interstitial pneumonia [2]. Important differential diagnoses were discussed, but not considered
within the category of idiopathic interstitial pneumonia, given their known causes (e.g. fibrotic
hypersensitivity pneumonitis (HP), connective tissue disease-associated ILD (CTD-ILD)). The major
idiopathic interstitial pneumonias were further subclassified as chronic fibrosing, smoking-related, and
acute/subacute. A complementary disease behaviour approach based on anticipated clinical trajectory was
also described, alongside suggested monitoring and treatment implications.

New classification schema and rationale for major changes
The updated approach to interstitial pneumonia classification is shown in table 1, figure 1 and
supplementary table S1, again focusing the stratification of patients initially by major histological and
radiological patterns. This approach continues to emphasise the distinction between pattern and
multidisciplinary diagnosis (e.g. “NSIP” is a pattern while “idiopathic NSIP” is a multidisciplinary
diagnosis). Significant changes compared to 2002 and 2013 are presented in figure 2. The updated
classification of the interstitial pneumonias includes four major changes, as follows.

Expansion beyond idiopathic interstitial pneumonias
The 2002 and 2013 documents addressing the classification of the interstitial pneumonias focused on
idiopathic entities [1, 2]; however, there is no longer clear justification for separating idiopathic from

TABLE 1 Morphological patterns of interstitial and alveolar filling disorders and associated clinical-radiological-pathological diagnoses. Secondary
aetiologies are listed before primary/idiopathic aetiologies to emphasise the importance of excluding an underlying cause before considering a
diagnosis to be primary/idiopathic

Morphological patterns by
pathology and imaging

Major clinical-radiological-pathological diagnoses

Secondary Primary/idiopathic

Interstitial patterns
UIP Secondary UIP (e.g. CTD, HP, medications) IPF (idiopathic UIP)
NSIP Secondary NSIP (e.g. CTD >>> HP, medications) Idiopathic NSIP
BIP# Secondary BIP (e.g. HP >>> CTD, aspiration, inhalational exposures,

medications)
Idiopathic BIP (provisional diagnosis#)

DAD Secondary DAD (multiple causes) Idiopathic DAD (acute interstitial
pneumonia)

PPFE Secondary PPFE (e.g. IPF, CTD, HP, medications, radiation, transplant
(restrictive allograft syndrome, pulmonary infection (post-tuberculosis),

occupational)

Idiopathic PPFE

LIP Secondary LIP (e.g. CTD, immune deficiency) Idiopathic LIP
Alveolar filling patterns
Organising pneumonia Secondary organising pneumonia (e.g. CTD, post-infectious,

medications, aspiration)
Cryptogenic organising pneumonia
(idiopathic organising pneumonia)

RB-ILD Secondary RB-ILD (e.g. smoking >>> CTD, medications, aspiration,
hereditary)

Idiopathic RB-ILD

AMP¶ Secondary AMP (e.g. smoking >>> CTD, medications, aspiration,
hereditary

Idiopathic AMP

Rare alveolar filling
disorders

e.g. Acute and chronic eosinophilic pneumonia, pulmonary alveolar proteinosis, lipoid pneumonia
(supplementary table S1)

Other
Combined pattern Multiple combinations (e.g. NSIP + organising pneumonia, UIP + PPFE)
Unclassifiable pattern Unclassifiable ILD (multiple undefined patterns)

UIP: usual interstitial pneumonia; NSIP: nonspecific interstitial pneumonia; BIP: bronchiolocentric interstitial pneumonia; DAD: diffuse alveolar
damage; PPFE: pleuroparenchymal fibroelastosis; LIP: lymphoid interstitial pneumonia; RB-ILD: respiratory bronchiolitis-interstitial lung disease;
AMP: alveolar macrophage pneumonia; CTD: connective tissue disease; HP: hypersensitivity pneumonitis; IPF: idiopathic pulmonary fibrosis. #: the
committee voted 29 to four (88% to 12%) in favour of including BIP as a pattern and 27 to six (82% to 18%) in favour of introducing idiopathic BIP
as a provisional multidisciplinary diagnosis; ¶: formerly referred to as desquamative interstitial pneumonia.
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non-idiopathic (secondary) causes and we therefore present a single classification system that incorporates
all interstitial pneumonias. While there remains clinical relevance to identifying the underlying cause of a
given pattern, this approach acknowledges that aetiology is unclear at initial presentation for many cases.
In addition, some of these diagnoses were seldom considered idiopathic (e.g. respiratory
bronchiolitis-associated ILD), and even those still termed idiopathic (e.g. idiopathic pulmonary fibrosis
(IPF)) may have underlying causes [5, 6]. This classification approach is intentionally structured such that
newly identified causes can easily be added to the list of secondary disorders associated with each pattern,
facilitating further updates to classification and terminology as more is learnt about these diseases.

New subcategories and terms: bronchiolocentric interstitial pneumonia, alveolar macrophage
pneumonia, and idiopathic diffuse alveolar damage
Although most patterns described in the 2013 document are retained in similar form in this update, there
are three major changes. First, bronchiolocentric interstitial pneumonia (BIP) is recognised as a major
interstitial pattern seen on lung biopsy with corresponding features on chest imaging. The 2013 document
included bronchiolocentric patterns of interstitial pneumonia as a rare histological pattern that might be of
value; however, such cases were excluded from the category of idiopathic interstitial pneumonia, as the
published data were insufficient to justify formal recognition as an idiopathic entity at that time [2].
Expansion of this classification beyond idiopathic entities mandates integration of HP and other
bronchiolocentric interstitial disorders. An additional consideration is that a substantial percentage of
patients with bronchiolocentric patterns of disease on pathology and imaging have a non-HP diagnosis
[7, 8]. To address this, “BIP ” has been introduced as the overarching term to describe an airway-centred
pathological and/or radiological pattern observable in HP and other interstitial pneumonias, such as
CTD-ILD, aspiration, and drug-induced ILD. Incorporation of BIP as a pattern in this document better
recognises the three main fibrosing patterns of interstitial pneumonia (usual interstitial pneumonia (UIP),

Major imaging considerations and common patterns#

•  Craniocaudal distribution

  - Lower predominance: UIP,  NSIP, LIP

  - Diffuse: BIP (can also be lower or upper), DAD

  - Upper predominance: PPFE

• Axial distribution

  - Peripheral: UIP, NSIP, PPFE

  - Subpleural sparing: NSIP

  - Diffuse with peribronchovascular component: BIP, LIP

• Features

  - Honeycombing: UIP

  - Air trapping (e.g. air trapping, three-density sign): BIP

  - Consolidation: PPFE

  - Cysts: LIP

  - Ground-glass: DAD

  - Septal thickening: DAD

Major imaging considerations and common patterns#

• Distribution

  - Multifocal: OP, EP

  - Focal: LP

  - Diffuse: AMP, PAP

• Density of abnormality

  - Consolidation: OP, EP

  - Fat: LP

  - Ground-glass: AMP, PAP

• Associated features

  - Emphysema: AMP

  - Septal thickening: PAP

  - Aspiration, bronchial obstruction: LP

Interstitial disorders Alveolar filling disorders

OP RB-ILD AMP Rare AFPs¶

Combined patterns

Interstitial pneumonia/ILD suspected on chest CT

Multidisciplinary discussion to integrate imaging findings with clinical, molecular and pathological# findings

Clinical diagnosis as per table 1 and supplementary table S1

Unclassifiable patterns

UIP NSIP BIP DAD PPFE LIP

FIGURE 1 Classification schema overview. ILD: interstitial lung disease; CT: computed tomography; UIP: usual interstitial pneumonia; NSIP:
nonspecific interstitial pneumonia; BIP: bronchiolocentric interstitial pneumonia; DAD: diffuse alveolar damage; PPFE: pleuroparenchymal
fibroelastosis; LIP: lymphoid interstitial pneumonia; OP: organising pneumonia; RB: respiratory bronchiolitis; AMP: alveolar macrophage pneumonia;
AFP: alveolar filling pattern; EP: eosinophilic pneumonia; LP: lipoid pneumonia; PAP: pulmonary alveolar proteinosis. #: imaging and pathological
features are described in more detail in table 2 and supplementary table S2; ¶: rare AFPs include acute and chronic EP, PAP, LP and others.
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NSIP, and BIP), and is akin to UIP serving as the pattern seen in IPF and other diagnoses in which distinct
terms are used to refer to pattern and multidisciplinary diagnosis. To provide further consistency with the
other patterns of interstitial pneumonia, we propose that “HP ” no longer be used to describe a pattern
seen on chest imaging or lung biopsy, and that the term “HP ” instead be reserved for the
multidisciplinary diagnosis of HP. It is important to highlight that specific disease features seen on
radiology (e.g. profuse centrilobular ground-glass nodules) and pathology (e.g. peribronchiolar
granulomatous inflammation) in the setting of a BIP pattern can suggest a high confidence for HP even in
the absence of a clear exposure. We recognise that this proposal is contentious and opinions within the
committee differed on how to introduce the term “BIP ” into clinical practice, but the committee
anticipates that this proposal will serve as a template to support further studies in this area. Second,
“idiopathic diffuse alveolar damage ” (DAD) is introduced to replace acute interstitial pneumonia (AIP),
which was considered an imprecise term given the potential for acute presentations of other interstitial
pneumonias. Third, “alveolar macrophage pneumonia ” (AMP) is introduced to replace the pathologically

2013 

Major IIP

• IPF

• iNSIP

• AIP

• COP

• RB-ILD

• DIP

Rare IIP

• iPPFE

• iLIP

Unclassifiable IIP

2025 

Primary interstitial 

pneumonia/IIP

Interstitial disorders

• Secondary UIP • IPF

• Secondary NSIP • iNSIP

• Secondary BIP • iBIP

• Secondary DAD • iDAD

• Secondary PPFE • iPPFE

• Secondary LIP • iLIP

Alveolar filling disorders

• Secondary OP • COP

• Secondary RB-ILD • iRB-ILD

• Secondary AMP • iAMP

• Rare alveolar filling disorders: AEP and 

CEP, idiopathic/unclassifiable and 

secondary PAP, exogenous and 

endogenous lipoid pneumonia

Other

• Secondary and primary interstitial 

pneumonia with combined patterns 

• Unclassifiable ILD

2002 

IPF

Non -IPF IIP

• NSIP

• AIP

• LIP

• COP

• RB-ILD

• DIP

Unclassifiable 

interstitial pneumonia

IPF -centric approach

Disease prevalence

Disease behaviour

Interstitial versus alveolar filling patterns

Secondary and primary (idiopathic) aetiologies

Combined patterns

Secondary interstitial 

pneumonia

Limited to IIPs

FIGURE 2 Major changes in interstitial pneumonia classification since the 2002 and 2013 approaches. The
colour intensity of each cell indicates the timing that each pattern was introduced, with lighter shading for
more recently introduced patterns. Grey boxes represent category headers. The first instance of a new addition
to the 2002 classification is further indicated by a solid bar on the left of that new item. Individual patterns
included in serial classifications are connected by a dashed line. Key distinguishing features considered in the
2002, 2013 and 2025 classifications are listed at the bottom of the figure in dark grey boxes. IPF: idiopathic
pulmonary fibrosis; IIP: idiopathic interstitial pneumonia; NSIP: nonspecific interstitial pneumonia; AIP: acute
interstitial pneumonia; LIP: lymphoid interstitial pneumonia; COP: cryptogenic organising pneumonia; RB:
respiratory bronchiolitis; ILD: interstitial lung disease; DIP: desquamative interstitial pneumonia; PPFE:
pleuroparenchymal fibroelastosis; UIP: usual interstitial pneumonia; BIP: bronchiolocentric interstitial
pneumonia; DAD: diffuse alveolar damage; OP: organising pneumonia; AMP: alveolar macrophage pneumonia;
AEP: acute eosinophilic pneumonia; CEP: chronic eosinophilic pneumonia; PAP: pulmonary alveolar proteinosis.
The prefix “i” refers to idiopathic.
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TABLE 2 Typical pathological, radiological and clinical features of major interstitial pneumonia patterns

Clinical features Radiological features Pathological features

Interstitial patterns
UIP Presentation: chronic onset with high likelihood of

progression and potential for rapid worsening and
acute exacerbation

Risk factors: more frequent in older males with a
smoking history, particularly for IPF

Subpleural and usually lower lung predominance. Fibrotic
changes including reticulation, peripheral traction

bronchiectasis, and honeycombing

Dense fibrosis, typically including fibroblast foci, with a
predilection for subpleural and paraseptal

parenchyma; architectural distortion in the form of
honeycomb change juxtaposed with relatively

unaffected lung parenchyma
NSIP Presentation: chronic onset, but with variable risk

of progression. Potential for rapid worsening,
especially with concurrent organising pneumonia
Risk factors: more common in younger females,

often with a background of CTD

Lower-lobe predominance, commonly with subpleural
sparing. Ground-glass opacities, fine reticulation, and

traction bronchiectasis, without honeycombing

Cellular NSIP: cellular interstitial infiltrate of
lymphocytes causing thickening of alveolar walls with

no fibrosis or granulomas
Fibrotic NSIP: diffuse thickening of alveolar walls by

fibrosis with traction bronchiolectasis; no
bronchiolocentricity, honeycombing, or granulomas

BIP Presentation
Non-fibrotic BIP: acute/subacute onset frequently

with respiratory and systemic symptoms
Fibrotic BIP: chronic onset but with variable risk
of progression. Potential for rapid worsening,

especially with ongoing exposure
Risk factors

No clear age or sex predilection. Positive exposure
history for HP-associated antigens

Non-fibrotic BIP: centrilobular ground-glass nodules,
mosaic attenuation, and/or lobular air trapping

Fibrotic BIP: peribronchovascular ground-glass, traction
bronchiectasis, mosaic attenuation, lobular air trapping,

and three-density sign. Features can overlap with
non-fibrotic BIP

Non-fibrotic BIP: bronchiolocentric chronic
inflammation ± non-necrotising granulomatous

inflammation
Fibrotic BIP: bronchiolocentric fibrosis often with
peribronchiolar metaplasia ± bronchiolocentric

inflammation

DAD Presentation: acute worsening with high
likelihood of residual fibrosis and potential for

ongoing progression
Risk factors: vary with underlying aetiology (e.g.

sepsis, aspiration, pneumonia, CTD-ILD)

Patchy or diffuse ground-glass opacity that may progress
to fibrosis over time with significant traction

bronchiectasis, architectural distortion and honeycombing

Exudative phase: alveolar septa are thickened by
interstitial oedema, pneumocyte hyperplasia and

surface hyaline membranes
Organising phase: evolution into predominant

interstitial involvement by loose organising connective
tissue and exuberant proliferation of pneumocytes,

often with some atypia
Fibrotic phase: DAD can progress to interstitial fibrosis

with varying features
PPFE Presentation: chronic onset, but with variable risk

of progression. Frequently associated with
significant weight loss

Risk factors: no clear age or sex predilection

Biapical pleural thickening, dense subpleural confluent
fibrosis and traction bronchiectasis with volume loss and
upward hilar retraction, which may extend more caudally
to involving the major fissures, and occasionally into the
middle and lower lobes. May include platythorax, deep
sternal notch, and/or tracheal deviation. Often coexists

with additional patterns, especially with UIP

Upper zone pleural fibrosis with subpleural
intra-alveolar fibroelastosis, often with extension of

fibrosis into underlying lung parenchyma. Some cases
may lack upper lobe predominance. At least one-third
of cases coexist with additional patterns or specific

findings characteristic of UIP, NSIP, BIP, granulomas, or
mycobacterial or fungal infection

LIP Presentation: insidious onset with slow
progression

Risk factors: no clear age or sex predilection for
idiopathic LIP. Risk factors for secondary LIP vary

with underlying aetiology

Mid- to lower-lobe-predominant thin-walled lung cysts
with reticulation, ground-glass opacity, bronchovascular
thickening and perilymphatic interstitial thickening;
randomly distributed or lower-lobe-predominant

thin-walled cysts may be the only or dominant finding

Dense and diffuse interstitial infiltrate of lymphocytes
and plasma cells expanding the alveolar septa, often
with peribronchial and peribronchiolar lymphoid
follicles, sometimes showing germinal centres.

Lymphoplasmacytic infiltrate is polyclonal. Dutcher
bodies are absent

Continued
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TABLE 2 Continued

Clinical features Radiological features Pathological features

Alveolar filling
patterns
Organising
pneumonia

Presentation: acute or subacute onset of
respiratory ± constitutional symptoms. Typically
reversible, but potential for residual fibrosis; low
potential for ongoing progression for COP, with
higher potential for recurrence or progression for

some causes, particularly CTD
Risk factors: no clear age or sex predilection for

COP. Risk factors for secondary organising
pneumonia vary with underlying aetiology

Patchy consolidation with air bronchograms, patchy
ground-glass opacities, focal nodules, and/or mass-like
lesions, sometimes featuring a halo sign, reversed halo

sign, perilobular pattern, or air-bronchograms

Intra-alveolar buds of loose connective tissue
predominantly within alveoli, alveolar ducts ±

respiratory bronchioles. Interstitial inflammation is
typically mild in COP. Secondary organising pneumonia

can be associated with ancillary findings

RB-ILD Presentation: subacute onset with potential for
improvement or resolution with smoking

cessation
Risk factors: adult smokers with slight male

predominance

Upper-lobe-predominant centrilobular ground-glass
nodularity

Accumulation of lightly pigmented macrophages in
airspaces associated with a mild chronic inflammatory
cell infiltrate. Lymphoid aggregates and fibrosis may

also be present. Bronchiolocentric distribution

AMP Presentation: highly variable onset, progression in
a subset

Risk factors: adult smokers with slight male
predominance, although rare cases have been

reported in nonsmokers

Middle- to lower-lung-predominant with variable upper
lung involvement, although may be predominantly

peripheral. Primarily patchy and confluent ground-glass
opacities with smooth reticulation. Cystic spaces may be
present within the ground-glass; emphysema, and traction

bronchiectasis may also be seen

Accumulation of lightly pigmented macrophages in
airspaces associated with a mild chronic inflammatory
cell infiltrate. Lymphoid aggregates and fibrosis may

also be present. Diffuse distribution

Rare AFPs
(supplementary
table S2)

UIP: usual interstitial pneumonia; NSIP: nonspecific interstitial pneumonia; BIP: bronchiolocentric interstitial pneumonia; DAD: diffuse alveolar damage; PPFE: pleuroparenchymal fibroelastosis;
LIP: lymphoid interstitial pneumonia; RB-ILD: respiratory bronchiolitis-interstitial lung disease; AMP: alveolar macrophage pneumonia; AFPs alveolar filling pattern; IPF: idiopathic pulmonary
fibrosis; CTD: connective tissue disease; HP: hypersensitivity pneumonitis; COP: cryptogenic organising pneumonia.
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inaccurate term of desquamative interstitial pneumonia (DIP), which is not the result of alveolar
pneumocyte desquamation as originally thought. These changes in terminology aim to reduce confusion
and better reflect the underlying pathology of these diseases.

Subclassification as interstitial (fibrotic versus non-fibrotic) and alveolar filling disorders
The 2013 document subcategorised idiopathic interstitial pneumonias as chronic fibrosing,
smoking-related, and acute/subacute subtypes. The current document advances this in two key areas while
still highlighting the importance of disease behaviour. First is the separation of patterns into interstitial and
alveolar filling disorders based on the predominant location of the lung injury as seen histologically and
radiologically, recognising that pure interstitial or pure alveolar disorders are uncommon and that all
compartments of the lung are frequently affected. Interstitial disorders are further subgrouped into fibrotic
and non-fibrotic presentations, which is crucial for patients with NSIP or BIP patterns that can present
across this spectrum. Alveolar filling disorders are further subgrouped by the type of cells or fluid
occupying the alveoli. This updated classification is rooted in distinguishable characteristics that have
biological, prognostic, and therapeutic implications. Second, the importance of anticipated disease
behaviour is maintained and further clarified, recognising that there remains substantial variability across
and within major categories and individual patterns. Recent clinical trials have shown the benefit of
antifibrotic medications nintedanib and pirfenidone in patients with PPF regardless of the underlying
diagnosis [9–11], supporting the disease behaviour concept and suggesting specific criteria for objectively
defining disease progression [12–14]. A recent clinical practice guideline has provided further guidance on
this concept and a definition for PPF [3].

Consideration of diagnostic confidence
There is often uncertainty in the diagnosis of interstitial pneumonia given the absence of a pathognomonic
test for most diagnoses. A previous working group addressed this issue, labelling patients with diagnostic
confidence ⩾90% as a confident diagnosis, 51–89% as a provisional diagnosis (indicating a substantial
likelihood that further evaluation may be informative), and the absence of a leading diagnosis with >50%
confidence representing unclassifiable ILD (supplementary figure S1) [15]. This approach has potential
clinical utility, with a previous study suggesting that clinicians often use a threshold of 70% confidence in
a diagnosis of IPF as sufficient certainty to support management decisions without pursuing further
invasive testing [16]. The committee members have further adopted this approach histologically and
radiologically, both in terms of assignment of confidence in an individual imaging or biopsy pattern as
well as how likely a given pattern is to represent a specific multidisciplinary diagnosis. For example, a
patient with a pattern of BIP on biopsy or computed tomography (CT) may have specific morphological
features that suggest a high confidence of HP, which is important to convey in corresponding reports. This
approach more appropriately acknowledges diagnostic uncertainty and calls attention to the need for careful
reassessment of diagnoses over time.

Diagnostic approach
There is no pathognomonic test for most interstitial pneumonias, with diagnosis established through
integration of multiple domains. The diagnostic approach typically starts with identification of a suggested
radiological pattern on chest CT. This begins first with separation into interstitial and alveolar filling
disorders, with further division into individual patterns (table 2 and supplementary table S2). Radiological
features are then integrated with clinical and laboratory data (e.g. autoimmune serology), which may be
sufficient to provide a confident diagnosis and/or specific management guidance. Additional molecular
studies are not sufficiently validated to support routine use with high sensitivity or specificity, but are
helpful in some situations. In patients with substantial diagnostic and therapeutic uncertainty, the
committee members often proceed with more invasive tests such as lung biopsy, with this decision
requiring a detailed discussion of the benefits and risks with the patient.

The lack of a pathognomonic test for most interstitial pneumonias highlights the importance of carefully
considering and documenting diagnostic confidence throughout the evaluation process, including the
confidence in the leading diagnosis and the list of potential differential diagnoses [15]. Using standardised
language in reporting radiological and pathological patterns facilitates discussion and improves the ability
to arrive at a final diagnosis (supplementary table S3). For example, the committee suggests that a
radiological or pathological pattern of BIP be reported as “BIP pattern, favour HP but with differential
diagnosis including CTD-ILD and drug-associated ILD”, or “BIP pattern, favour HP”, depending on the
extent to which ancillary features suggest different clinical diagnoses. Such information would then be
integrated with clinical data to support a multidisciplinary diagnosis with confidence that should similarly
be documented in a standardised and explicit manner [15].
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Major histopathological and radiological patterns
Interstitial patterns
The most common patterns of interstitial pneumonias are UIP, NSIP and BIP. These patterns are frequently
associated with PPF and a poor prognosis, although NSIP and BIP can also present with limited fibrosis
and greater cellularity that portend a better expected prognosis. Although PPFE and DAD are not always
predominantly interstitial in certain phases of disease progression, the committee believed it most
appropriate to place these in the interstitial category as described herein for each pattern. Each interstitial
pattern is frequently associated with secondary aetiologies; however, a substantial percentage of cases
occur without a clear identifiable cause. For all patients, it is important to carefully consider and document
the diagnostic confidence based on integration of clinical, radiological and laboratory investigations, and
whether additional more invasive tests are appropriate [15]. There remains a need to obtain histopathology
to assess the underlying interstitial pneumonia pattern in some patients without a high-confidence
clinical-radiological diagnosis.

Usual interstitial pneumonia
UIP was originally defined histologically as a specific pattern on surgical lung biopsy [17, 18]. As described
in recent clinical practice guidelines for the diagnosis of IPF [19], the hallmark pathological features include
subpleural and paraseptal predominant interstitial fibrosis with temporal and spatial heterogeneity, abrupt
transition of normal to fibrotic lung, subepithelial fibroblastic foci, and honeycombing (figure 3a–d) [20–23].
Up to 25% of surgical lung biopsies from patients with UIP/IPF have areas of NSIP, which reflect the spatial
heterogeneity of the disease [24]. Predominant bronchiolocentricity, significant inflammation without
background fibrosis, and granulomas are not seen in UIP. Features of acute lung injury, such as DAD and
organising pneumonia, may be superimposed in acute exacerbation of UIP.

UIP is radiologically defined as subpleural and basal predominant fibrosis with honeycombing, without
significant features suggesting an alternative diagnosis such as cysts, marked mosaic attenuation,
predominant ground-glass, nodules, or consolidation (figure 3e–g) [19]. Probable UIP has the same
features, but without honeycombing (figure 3h–j). Imaging patterns of UIP and probable UIP correlate
strongly with histopathological features of UIP, allowing a confident diagnosis of IPF without lung biopsy
in the appropriate clinical setting (e.g. males aged >60 years, who frequently have a smoking history)
[3, 19], with a previous study suggesting that 70 % confidence in a clinical-radiological diagnosis of IPF
may be considered sufficient to support management decisions without confirmation by lung biopsy [16].
A diagnosis of IPF can be made in patients with indeterminate or atypical clinical and/or radiological
findings, but this typically requires a lung biopsy.

UIP is the pathological hallmark pattern of IPF, but can also be seen in secondary causes such as
CTD-ILD, fibrotic HP, and asbestosis [25–28], particularly in more advanced disease [29]. These non-IPF
diagnoses are sometimes suspected based on imaging or pathology appearance, but can sometimes be
difficult to distinguish from IPF [23, 25, 28, 30]. CTD-UIP is often associated with sharply demarcated
lower lobe honeycombing and/or exuberant honeycombing on imaging and prominent chronic
inflammation with lymphoid aggregates containing germinal centres on pathology. Associated patulous
oesophagus, mixed pattern of lung injury including organising pneumonia and pleuritis or pleural effusion
is also suggestive of CTD-UIP. HP-UIP is often suggested by subtle findings of airway-centred
abnormalities, including the presence of peribronchiolar granulomatous inflammation, or extension of
disease beyond peripheral and basal regions (box 1).

Nonspecific interstitial pneumonia
NSIP encompasses a spectrum of non-fibrotic (i.e. cellular) and fibrotic patterns. NSIP most often presents
with underlying causes such as CTD or drug toxicity, is sometimes seen in fibrotic HP, AMP (formerly
referred to as DIP), or following cryptogenic or secondary organising pneumonia, and is rarely idiopathic
[8, 31]. Based on a recent systematic review of 122 publications that included 8266 patients, fibrotic NSIP
is the most common ILD pattern in CTD-ILD (range 27–76% of all CTD-ILD), excluding rheumatoid
arthritis associated ILD where UIP is slightly more common at 46% of all cases [31, 32]. A study of 109
patients who had lung biopsy of multiple lobes showed that a histological pattern of NSIP can also coexist
with UIP, in which case the histological pattern is considered to be UIP [24]. Autoimmune serologies for
CTD-ILD are the only laboratory tests typically used to screen for an underlying cause of an NSIP pattern,
while serum precipitins for HP rarely have clinical utility in this setting [25, 33, 34].

Histologically, NSIP is characterised by homogeneous, uniform thickening of alveolar walls by varying
amounts of interstitial inflammation and/or fibrosis (figure 4a–c) [24, 35–41]. The majority of biopsied
NSIP cases are primarily fibrosing (with or without some cellularity) [35]. Honeycombing, organising
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a) b)

c)

e) f) g)

h) i) j)

d)

FIGURE 3 Pathological (haematoxylin and eosin stain) and radiological features of the usual interstitial
pneumonia (UIP) and –probable UIP pattern. a) Low power of magnification photomicrograph of typical UIP
shows dense fibrosis with a predilection for subpleural and paraseptal parenchyma with associated
architectural distortion in the form of microscopic honeycomb change (arrows) juxtaposed with relatively
unaffected lung parenchyma (*). Visceral pleura is seen in the upper portion of the figure. b) Higher
magnification photomicrograph of typical UIP shows subpleural scarring and honeycomb change with
associated fibroblast foci (arrow). c) Low magnification photomicrograph of probable UIP shows subpleural
and paraseptal predominant patchwork fibrosis that is less well developed and lacks the degree of associated
architectural distortion in the form of either destructive scarring or honeycomb change usually seen in typical
UIP. d) Higher magnification photomicrograph of probable UIP showing patchy fibrosis and fibroblast foci (*),
but without the extent of scarring and honeycomb change usually seen in typical UIP. e) Axial chest computed
tomography (CT) and f) coronal reconstruction shows honeycombing with subpleural and basal predominance
with some mild ground-glass opacity. g) Magnified view of the left lower lobe showing typical characteristics of
honeycombing, consisting of clustered cystic airspaces with well-defined walls and variable diameters, seen in
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single or multiple layers (arrows). h) Axial chest CT and i) coronal reconstruction of both lungs and j) magnified
sagittal view of the right lower lobe showing a reticular pattern with peripheral bronchiolectasis with
subpleural and basal predominance. Depending on their orientation relative to the plane of the CT section,
peripheral traction bronchiolectasis appear as tubular (arrows) or cystic (arrowheads) structures. Note the
concurrent presence of mild ground-glass attenuation in the subpleural areas of both lungs and the absence of
honeycombing. UIP was proven at histology. Reproduced from [19] with permission.

BOX 1 Research priorities for UIP

• Are there biologically relevant subgroups of IPF that have therapeutic implications?

• Are there sufficient data to split some genetic disorders from IPF (e.g. telomeropathies)?

• Is application of novel molecular assays to BAL useful in patients with a radiologic pattern of UIP or
probable UIP?

• What is the radiological-pathological correlation of a probable UIP pattern?

d) e)

a) b) c)

FIGURE 4 Pathological (haematoxylin and eosin stain) and radiological features of the nonspecific interstitial
pneumonia (NSIP) pattern. a) Histological pattern of nonfibrotic NSIP shows a moderate cellular interstitial
infiltrate of lymphocytes causing mild thickening of alveolar walls. The architecture of the lung is preserved
and no bronchiolocentricity or granulomas are seen. b) Lung biopsy of fibrotic NSIP shows diffuse thickening
of alveolar walls by fibrosis with no architectural remodelling, bronchiolocentricity, or honeycombing. c) Higher
power of fibrotic NSIP shows diffuse thickening of alveolar walls by uniform fibrosis without fibroblastic foci.
d) Axial computed tomography (CT) of non-fibrotic NSIP shows lower lung predominant ground-glass and
minimal reticulation without traction bronchiectasis or other signs of fibrosis, and with subpleural sparing.
e) Axial CT of fibrotic NSIP shows lower-lung-predominant reticular abnormality with traction bronchiectasis.
Subpleural sparing is present (arrows). There is bilateral lower lobe volume loss with posterior displacement of
the right major fissure (arrowheads).
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pneumonia, bronchiolocentricity, granulomas, and fibroblastic foci are usually absent in the setting of pure
NSIP [35, 42]. CT typically shows lower-lung-predominant ground-glass and reticular abnormality with
traction bronchiectasis; the features may vary according to the proportion of cellularity and fibrosis
(figure 4d and e) [36, 38, 39, 41, 43–53]. Approximately half of fibrotic NSIP cases have relative sparing
of the subpleural lung (41% in a 2020 systematic review that included three studies, but 64% in a
well-conducted study of 50 cases), a highly suggestive finding that helps distinguish NSIP from UIP
[35, 51, 54]. As fibrosis progresses, lobar volume loss increases, traction bronchiectasis and
bronchiolectasis extend to more proximal airways, and reticular abnormality may increase [38, 55]. The
presence of either histological or radiological organising pneumonia in combination with NSIP indicates a
high likelihood of an underlying CTD or drug toxicity [56]. CTD is also suggested by presence of a
patulous oesophagus, pleural thickening, pleural effusion, prominent lymphoid follicles, or a plasma cell
rich lymphoid interstitial infiltrate. Disease behaviour of diagnoses associated with an NSIP pattern is
heterogeneous. Cellular NSIP can regress substantially with immunomodulatory medication, whereas
fibrotic NSIP may progress despite such management.

Lung biopsy is not indicated in typical cases of fibrotic NSIP that are linked to an underlying cause such
as a CTD or high-risk medication exposure temporally associated with disease onset, given the high
confidence in the diagnosis of CTD-ILD in this setting. However, NSIP can be radiologically
indistinguishable from UIP [43, 52, 57], BIP (including fibrotic HP) [25, 33], or AMP, and thus may
warrant lung biopsy for histological interstitial pneumonia pattern diagnosis in patients without an
identified underlying cause [58]. The previous recommendation that adequate histopathology and review
by multidiscipliniary discussion is needed to establish a confident diagnosis of idiopathic NSIP was
informed by its rarity, lack of clearly distinguishing clinical, radiological, and laboratory features, and
apparent better survival and different treatment approaches compared to IPF [2, 35]; however, additional
data are needed to confirm the appropriateness of this approach. The wide range in prevalence of
idiopathic NSIP in various cohorts probably relates in large part to whether histopathology was required to
support this diagnosis, with more stringent diagnostic criteria resulting in a larger proportion of patients
being considered to have unclassifiable ILD (box 2).

Bronchiolocentric interstitial pneumonia
Many patients with interstitial pneumonia have a pattern of airway-centred disease. This includes
histological and radiological patterns suggestive of non-fibrotic and fibrotic HP as described in recent HP
guidelines [25, 33], as well as other bronchiolocentric patterns that have been referred to using a variety of
terms, including airway-centric/centred disease or fibrosis, airway-centred interstitial pneumonia,
airway-centred interstitial fibrosis, bronchiolocentric pattern of interstitial pneumonia, and bronchiolocentric
pattern of interstitial fibrosis [59–65]. The term BIP was originally proposed as a type of interstitial
pneumonia in 1969 [66], and we again propose re-introduction of the term BIP, albeit with a different
definition. BIP is recommended as an overarching term to define the histological and/or radiological pattern
of predominantly airway-centred interstitial pneumonia, which can be seen in the aetiological setting of HP
as well as CTD-ILD, aspiration, and inhalational or medication exposures. A pattern of BIP is thus similar
to other common interstitial patterns, such as UIP and NSIP, in that all major patterns can occur in a variety
of clinical diagnoses.

BIP is not a new pattern and is instead proposed primarily as a change in language that allows use of
distinct and independent terms for patterns and clinical aetiology, consistent with the approach taken for
other patterns of interstitial pneumonia. We therefore propose that the term “HP” be used only to describe
the multidisciplinary diagnosis of HP, which can present with a variety of radiological/histological patterns,
including BIP, NSIP, and UIP. Although this is a change from terminology used in recent HP guidelines
[25, 33], many patients with these airway-centred patterns cannot be confirmed to have HP after

BOX 2 Research priorities for NSIP

• Is idiopathic NSIP a distinct multidisciplinary diagnosis?

• Can idiopathic NSIP present with an acute or subacute onset and clinical course?

• What is the distinction between NSIP and probable/indeterminate for UIP and indeterminate for HP?

• Does BAL distinguish NSIP from UIP?

• What is the radiological-pathological correlation of NSIP?

• Is surgical lung biopsy or TBLC necessary to establish a confident multidisciplinary diagnosis of idiopathic
NSIP?
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multidisciplinary review (36% in a recent subgroup analysis of 164 patients with a radiological pattern of
“typical HP” had a diagnosis other than HP and another 34% had no clear cause identified), with
alternatives including, but not restricted to, CTD-ILD (particularly rheumatoid arthritis-associated ILD),
aspiration, and other inhalational or medication exposures [8, 25, 33]. Labelling these patients with a pattern
of HP on histology or radiology suggests a multidisciplinary diagnosis that may not be accurate, so the
introduction of a category of BIP will hopefully allow better categorisation of cases that are not HP and
support further studies related to the provisional clinical entity of idiopathic BIP. This new terminology has
potential to be confusing given the change from recent HP guidelines [25, 33]; however, updating
terminology will encourage more precise classification of HP, support greater recognition of non-HP
disorders that can have overlapping clinical features, imaging, and pathology, and provide a framework for
future research to define the features of BIP in patients with diagnoses other than HP [54, 67–74]. The
summaries for clinical, CT, and pathology features of BIP provided herein are primarily drawn from existing
HP literature, including the previous guidelines on the diagnosis of HP [25, 33], as well as other causes of
airway-centred interstitial pneumonia that have been referred to using a variety of terms. Importantly,
although some cases previously labelled as HP will now be classified as idiopathic BIP, the proposed
change in terminology does not alter the diagnostic approaches taken in recent HP guidelines.

BIP can have a mixture of both inflammatory and fibrotic interstitial pathology (figure 5a–d) [67]. The
histological features of non-fibrotic (or cellular) BIP include chronic lymphocyte-predominant
inflammation surrounding bronchioles that may also include non-necrotising granulomatous inflammation
[25, 33, 59, 73, 75]. Fibrotic BIP is characterised by bronchiolocentric fibrosis (± chronic inflammation),
often with peribronchiolar metaplasia in adjacent airspaces consisting of ciliated, pseudostratified
respiratory epithelium, or rarely squamous metaplasia in cases with prominent distal airway injury [7, 25,
33, 60–65, 67–69, 75–84]. Architectural remodelling with airway narrowing and/or bronchiolectasis with
mucostasis are common sequelae of fibrotic BIP. Non-fibrotic and fibrotic BIP often have associated
interstitial involvement of adjacent alveolar walls by inflammation or fibrosis, respectively. The presence of
patchy and small foci of granulomatous inflammation in a peribronchiolar distribution is highly suggestive
of HP as a secondary cause of BIP. Foci of organising pneumonia and/or foamy macrophage accumulation
within alveolar airspaces probably reflect proximal airway injury (e.g. through aspiration). Aspiration is
also suggested by multinucleated giant cells and suppurative granulomas. Although these features are not
specific, the presence of foreign material can be confirmatory [85].

The classical CT features of non-fibrotic BIP include profuse poorly defined centrilobular nodules
reflecting peribronchiolar inflammation and ground-glass opacities with mosaic attenuation (three-density
sign) that represents a component of small airway obstruction (figure 5e). These features are highly
suggestive of HP in the correct clinical context, although may be seen in other diagnoses, particularly in
milder cases when centrilobular nodules are less profuse or when patchy ground-glass abnormality is
present without mosaic attenuation. CT features of fibrotic BIP are less well-characterised, but include
ground-glass opacities, reticulation, traction bronchiectasis, mosaic attenuation, three-density sign, and
expiratory air trapping, often in a peribronchovascular distribution (figure 5f). These features are similarly
highly suggestive of HP in the appropriate clinical context but can also be seen in other diagnoses, with
one study of 645 patients showing that 9% of patients with CTD-ILD had an imaging pattern consistent
with BIP [8, 86]. The radiological features in cases of histologically confirmed non-fibrotic and fibrotic
BIP requires further investigation.

In some cases, there are histological and/or radiological features in a BIP pattern that confer a high
confidence for a specific multidisciplinary diagnosis (e.g. peribronchiolar granulomatous inflammation is
highly suggestive of HP). The committee suggests that presence of these features and the diagnostic
confidence they portend should be communicated in the pathology or radiology report (e.g. “BIP pattern,
strongly favour HP”), as this information is critical to the overall multidisciplinary diagnosis [15]. In
patients with a BIP pattern of unclear aetiology, we propose that “idiopathic BIP” be used as a provisional
(or “working”) diagnosis to both call attention to the need for careful consideration of all potential causes,
including during follow-up, and to acknowledge that additional studies are needed to better characterise
this entity. Key advantages of introducing BIP are to harmonise the classification and terminology across
major interstitial pneumonia subtypes and to facilitate future research to identify and better define
potentially unique patient populations or disease subtypes. Differentiating between final diagnoses of HP
and a working diagnosis of idiopathic BIP requires careful evaluation for a potential exposure, as described
in recent guidelines and a workshop report [33, 34, 58], and it may still be possible to make a confident
diagnosis of HP in some cases with classic histological and/or radiological findings even in the absence of
an identified antigen. It is critically important to pursue identification of occult exposures in such
situations, including a comprehensive occupational and environmental exposure history and sometimes
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involving a workplace and/or multidisciplinary evaluation with industrial hygiene or occupational
respiratory medicine expertise [34]. HP questionnaires are often geographically specific, but may identify
otherwise occult exposures [87, 88]. Similar to other patterns of interstitial pneumonia, it is only after an
extensive search for a potential aetiology that the committee considers a diagnosis of idiopathic BIP, most
notably including exposures that would suggest a diagnosis of HP. When this search is unrevealing, a lung
biopsy is sometimes appropriate to confirm the histologic pattern given the relatively limited data that
currently exist on radiology-pathology correlation.

a)

f)e)

d)c)

b)

FIGURE 5 Pathological (haematoxylin and eosin stain) and radiological features of the bronchiolocentric
interstitial pneumonia (BIP) pattern. a) Histological pattern of non-fibrotic BIP with granulomatous and
lymphoplasmacytic inflammation within bronchiolar walls, with extension of inflammation into adjacent
alveolar walls, probably representing BIP secondary to hypersensitivity pneumonitis (HP). b) Histological
pattern of fibrotic BIP characterised by bronchiolocentric fibrosis, with associated peribronchiolar metaplasia
and architectural remodeling with airway narrowing, mucostasis and associated interstitial fibrosis of adjacent
alveolar walls. c) Lung biopsy of fibrotic BIP with prominent peribronchiolar metaplasia. d) Lung biopsy of
mixed non-fibrotic and fibrotic BIP with scattered foci of granulomatous inflammation as well as
bronchiolocentric fibrosis, peribronchiolar metaplasia and associated interstitial fibrosis of adjacent alveolar
walls. e) Axial computed tomography (CT) of non-fibrotic BIP diffuse ground-glass centrilobular nodularity
without traction bronchiectasis or other signs of fibrosis. f ) Axial CT of fibrotic BIP shows diffuse axial and
craniocaudal distribution of the three-density sign, consisting of multiple regions of lung with increased,
normal, and decreased density, along with reticulation and traction bronchiectasis. This combination of
findings would be referred to as a “typical HP” pattern in recent clinical practice guidelines on HP and is
instead referred to in this document as a “fibrotic BIP” pattern. Scattered cysts are also present, mainly in the
right lower lobe.
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Although >80% of the committee was in favour of including BIP as a major interstitial pneumonia pattern and
introducing idiopathic BIP as a provisional multidisciplinary diagnosis, there were three main concerns
highlighted in the discussions on this topic that led to four members of the committee requesting to not be
included as co-authors. First, that introducing BIP as a major interstitial pneumonia pattern would create
confusion in the context of relatively recent HP guidelines that describe the above features as defining a
“typical HP pattern”. However, after extensive deliberations, most of the committee believed it appropriate to
use separate terms for morphological pattern and multidisciplinary diagnosis [25, 33]. Second, as described
earlier, some patients have highly specific biopsy findings that suggest a high confidence in a multidisciplinary
diagnosis of HP despite the inability to identify an aetiological exposure. The committee therefore decided that
“idiopathic BIP” should remain a provisional clinical entity and should not be used if information from
multidisciplinary review provides a confident diagnosis of HP or another aetiology. The committee further
emphasises the importance of maintaining high vigilance for potential aetiological exposures in this situation.
Third, it was considered whether there was a need for more evidence and/or greater uptake of this term in the
literature prior to it being suggested in this document and adopted in clinical practice. However, most of the
committee believed there was sufficient evidence and conceptual rationale to support introduction of BIP as a
pattern to be used in pathology and imaging, but with idiopathic BIP being introduced only as a provisional
multidisciplinary diagnosis until further evidence is published. Most notably, the committee highlights the need
for a workshop to further study BIP, similar to the 2008 report on NSIP [35], additional study into geographic
differences that might impact the approach to idiopathic BIP (e.g. in regions with high prevalence of HP such
as India) [89], and additional studies on the natural history and response to different treatment options for
different causes of the fibrotic BIP pattern (box 3).

Diffuse alveolar damage
DAD is a pattern of lung injury histologically characterised by acute and organising phases, with initial
phases primarily affecting the entire alveolar septum and later phases also progressing to alveolar filling
(figure 6a and b) [2, 90–96]. Alveolar septa are thickened by early interstitial oedema, pneumocyte
hyperplasia, and surface hyaline membranes, sometimes followed by a pattern of organising pneumonia
and collapse of interstitial structures. However, in the organising phase of DAD, the loose connective tissue
is usually mostly situated within the alveolar walls rather than within intraluminal distal airspaces as seen in
organising pneumonia. CT findings include ground-glass (often bilateral and patchy with focal sparing),
consolidation (most often dependent), and traction bronchiectasis or bronchiolectasis (figure 6c and d)
[91–93, 96–102]. Extensive pulmonary abnormalities and bronchial dilatation early in the course of disease
are predictive of mortality [102, 103].

DAD presents with acute or subacute respiratory distress, often requires hospitalisation, and has a high
mortality [92, 93, 97]. It is sometimes reversible, but can evolve to irreversible fibrosis, which was reported
to occur in 61% of 23 patients who had an initial illness of duration >3 weeks and 24% of 54 patients who
had 1–3 weeks of acute illness in a previous autopsy study [94]. It is the cardinal histological pattern in
acute respiratory distress syndrome and is caused by a variety of infections, drugs, inhalational injuries,
CTDs (especially inflammatory myopathy), and other lung insults. Most cases of acute exacerbation of
interstitial pneumonia are characterised by a DAD pattern [104]. Idiopathic DAD was previously referred to
as acute interstitial pneumonia (AIP) [2]; however, AIP is an imprecise term since other interstitial
pneumonias can present acutely. Biopsies are typically not performed given the high mortality associated
with surgical lung biopsy in patients with acute respiratory illness (up to 16% in patients admitted to

BOX 3 Research priorities for BIP

• What is the pathogenesis of BIP?

• What are the potential aetiologies of BIP?

• Is idiopathic BIP a distinct diagnosis?

• What minimum tests are required to exclude a diagnosis of HP in patients with a BIP pattern?

• Can idiopathic BIP present with an acute or subacute onset and clinical course?

• What is the natural history of idiopathic and secondary causes of BIP?

• Is there a clinical or molecular distinction between BIP and previous descriptions of fibrotic HP patterns?

• Does BAL distinguish fibrotic BIP from UIP?

• Does idiopathic BIP present with distinct CT and/or biopsy features compared to secondary aetiologies?

• What is the radiological-pathological correlation of BIP?

• Is lung biopsy necessary to establish a confident multidisciplinary diagnosis of idiopathic BIP?
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hospital for respiratory reasons in one claims-based study) [105], although bronchoalveolar lavage (BAL)
and other less-invasive sampling techniques may aid in the management of patients by assessing for active
infection or identifying underlying diseases such as a cancer (box 4) [106, 107].

Pleuroparenchymal fibroelastosis
PPFE was included as a rare entity in the 2013 document, but has since been increasingly recognised
either in isolation or associated with other interstitial pneumonias [2]. PPFE can be idiopathic or associated
with secondary causes [108–124], in which case there are more likely coexisting patterns such as UIP,
NSIP, or BIP.

PPFE is histologically characterised by subpleural intra-alveolar fibroelastosis that frequently coexists with
pleural fibrosis, consisting of marked subpleural thickening associated with abundance of elastic fibres
(figure 7a and b) [108, 109, 116, 119–123, 125–129]. It typically infiltrates deep within the underlying

a)

c) d)

b)

FIGURE 6 Pathological (haematoxylin and eosin stain) and radiological features of the diffuse alveolar damage
(DAD) pattern. a) Lung biopsy of organising DAD shows alveolar walls diffusely thickened by loose organising
connective tissue with less conspicuous hyaline membranes than seen in exudative (acute) DAD. b) Lung
biopsy of exudative DAD shows alveolar walls diffusely thickened by prominent hyaline membranes and
oedema with mild organising connective tissue. c and d) Axial chest computed tomography of DAD shows
bilateral confluent areas of ground-glass attenuation. Subtle distortion is visible in the subpleural regions,
mainly in the left lower lobe.

BOX 4 Research priorities for DAD

• Does the biology of DAD vary across different aetiologies?

• What are diagnostic criteria for DAD?

• What variables predict progression of DAD after the initial illness?

• What are the long-term outcomes of DAD?
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lung parenchyma to an extent not seen in apical caps. Although most frequently subpleural-predominant, it
can also have a more central distribution.

The radiological hallmark of PPFE is biapical subpleural parenchymal fibrosis with pleural thickening
(figure 7c and d) [108, 109, 115–117, 123, 126, 130–136]. Fibrosis manifests as sharply demarcated dense
consolidation, traction bronchiectasis, architectural distortion and reticulation in a subpleural distribution,
although disease can be more widespread. PPFE is differentiated from apical caps by upper lobe volume
loss as well as involvement of the anterior and posterior upper lobes, major fissures, and middle and lower
lobes. PPFE is included as an interstitial pattern, but also has substantial component within alveoli and
distal airways (box 5).

Lymphoid interstitial pneumonia
LIP is part of the spectrum of reactive pulmonary lymphoid hyperplasia. LIP is very rarely idiopathic and
mostly occurs secondary to CTD (especially Sjögren syndrome, systemic lupus erythematosus, and
rheumatoid arthritis), immunodeficiency, chronic infection (e.g. human immunodeficiency virus, Epstein–
Barr virus, human T-lymphotropic virus) or other systemic immune disorders [31, 137–144]. Dysproteinaemia
is common, mostly polyclonal hypergammaglobulinemia [137]. Given the rarity of idiopathic LIP [143],
extensive clinical, serological, and radiological evaluation is required to exclude secondary LIP.

Histologically, LIP is characterised by a dense diffuse infiltrate of lymphocytes and plasma cells expanding
and distorting the alveolar septa, often accompanied by reactive lymphoid follicles in a bronchovascular or

b) c)

d) e)

a)

FIGURE 7 Pathological and radiological features of the pleuroparenchymal fibroelastosis (PPFE) pattern. a and
b) Low-power view of the histological pattern of PPFE shows pleural fibrosis and subpleural intra-alveolar
fibroelastosis (IAFE) extending into the deeper perilobular parenchyma; a) haematoxylin and eosin stain,
b) Elastica–Masson stain. c) Higher-power view shows IAFE that is characterised by intra-alveolar collagenous
fibrosis and alveolar septal elastosis. Elastosis is usually more prominent than collagenous fibrosis, without
architectural distortion; Elastica–Masson stain. d and e) Axial computed tomography shows biapical pleural
thickening and adjacent dense consolidation, architectural distortion, and traction bronchiectasis. A deep
sternal notch, platythorax, and posterior deviation of the trachea overlapping the thoracic spine are present.

BOX 5 Research priorities for PPFE

• What is the pathogenesis of PPFE?

• What is the incidence and prevalence of idiopathic and secondary PPFE?

• Do secondary causes of PPFE influence prognosis?

• In which patients is a biopsy needed to diagnose idiopathic PPFE?
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lymphatic distribution (figure 8a and b) [137, 142, 143, 145, 146]. Interstitial fibrosis is generally minimal
or absent. Immunoglobulin (Ig)G-related disease, granulomatous-lymphocytic ILD (GL-ILD), and
mucosa-associated lymphoid tissue (MALT) lymphoma enter the differential diagnosis on histology, but
the latter usually form one or more solid nodular masses rather than diffuse interstitial infiltration [147].
MALT lymphoma is excluded using a combination of immunohistochemistry and molecular studies.
Non-fibrotic NSIP may have similar clinical, radiological and pathological features, but typically has only
mild-to-moderate lymphoid infiltration and is rarely cystic. Historical literature reported many LIP cases
that would now be reclassified as non-fibrotic NSIP.

CT typically shows bilateral ground-glass opacities that are usually diffuse, but may be patchy, along with
small centrilobular and subpleural nodules and bronchovascular thickening (figure 8c–f ) [143–148].
Randomly distributed thin-walled cysts occur in ∼70% of cases [144–148], although a recent study
suggests a lower incidence of cysts in cases with LIP on histology [143]. Lung biopsy is infrequently

c)

e)

d)

f)

a) b)

FIGURE 8 Pathological (haematoxylin and eosin stain) and radiological and features of the lymphoid interstitial
pneumonia (LIP) pattern. a) Low power view of the histological pattern of LIP shows an alveolar wall
interstitium that is diffusely infiltrated with lymphoid cells and a lymphoid aggregate. b) Higher power view
shows that the lymphoid cells are lymphocytes with some plasma cells. c–f ) Axial computed tomography of
the LIP pattern shows multiple cysts in both lungs with mild ground-glass attenuation. Some cysts have a
random distribution while others are seen in close contact with bronchovascular bundles.
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performed given relatively characteristic imaging findings ± BAL lymphocytosis and frequent presence of
an underlying cause (box 6).

Alveolar filling patterns
Alveolar filling patterns are caused by several types of cells and fluid that can abnormally fill the alveoli
and distal airways. Common patterns are organising pneumonia, RB-ILD and AMP (table 2), with rare
alveolar filling patterns including acute and chronic eosinophilic pneumonia (AEP and CEP, respectively),
lipoid pneumonia and pulmonary alveolar proteinosis (PAP) (supplementary table S2). Histopathology is
less frequently required for alveolar filling patterns compared to interstitial patterns given the often
characteristic clinical, radiological, and laboratory findings.

Organising pneumonia
Organising pneumonia can be idiopathic or “cryptogenic” (COP) or associated with an underlying
condition, most commonly post-infectious, CTD, or drug-induced (table 3) [2, 149, 150]. “Cryptogenic”
was retained as the term used to reference idiopathic organising pneumonia, given its frequent use in the
literature. Diagnosis is often supported by rapid and sometimes complete response to corticosteroids,
although with variability across different aetiologies and high potential for recurrence [151–163].

Histologically, organising pneumonia is characterised by polypoid plugs of loose fibroblastic connective
tissue within the alveoli and alveolar ducts (figure 9a). Distribution is patchy with preserved lung
architecture, although some cases progress to established fibrosis [1, 151, 153, 156, 164–168]. Organising
pneumonia can be identified on a transbronchial forceps biopsy, cryobiopsy or transthoracic needle biopsy
[154, 156, 169–176]; however, organising pneumonia can also be a nonspecific reaction adjacent to
unsampled lesions such as vasculitis, neoplasm, abscess, or infarct. Careful clinical and radiological
correlation is critical, particularly with small biopsies to ensure the presentation is consistent with
organising pneumonia. Beyond excluding an active infection, BAL typically reveals a lymphocytosis
associated with a milder increase in neutrophils and eosinophils, foamy macrophages, and occasional mast
cells [152, 154, 155, 161, 164, 172, 173, 177–185].

The characteristic radiological finding of organising pneumonia is subpleural and/or peribronchial
consolidation or ground-glass opacity, occasionally presenting as a focal mass or nodules with an air-space
pattern (figure 9b) [150, 151, 168, 173, 179, 186–193]. The abnormality may spare specific anatomical
regions, resulting in a variety of patterns (e.g. reverse halo or perilobular thickening) (figure 9c–f ).
Organising pneumonia can be migratory on serial imaging. Ancillary CT features (e.g. tree-in-bud
opacities, cavitations) and histological findings (giant cells, alveolar haemorrhage) can suggest a specific
underlying aetiology (e.g. infection, vasculitis, drug exposure).

Acute fibrinous and organising pneumonia (AFOP) is a histological pattern that can be seen in patients
who present with a spectrum of clinical and radiological manifestations ranging from organising
pneumonia to DAD (figure 10a and b) [150, 169, 194–198]. Most cases of AFOP are also secondary,
manifesting as predominantly patchy mass-like lesions or ground-glass opacities on imaging and prominent
intra-alveolar fibrin forming balls with varying amounts of organising pneumonia on histology [199].
Organising pneumonia can also be a component of a mixed pattern of lung injury, often with NSIP, or can
progress from typical organising pneumonia to a fibrotic phase more characteristic of NSIP [42, 200]. In
this situation, classification as a combination of fibrotic NSIP and organising pneumonia is preferred
histologically to “fibrosing organising pneumonia”. The term “cicatricial organising pneumonia”
(figure 10c–f ), may also be used to describe organising pneumonia when the polypoid plugs comprise
dense established fibrous tissue, sometimes with dendriform ossification, and often in a perilobular

BOX 6 Research priorities for LIP

• What is the distinction between LIP and cellular NSIP?

• What is the radiological-pathological correlation of LIP?

• Are there radiologic features sufficiently distinct from other entities in the absence of cysts that can
support a diagnosis of idiopathic LIP?

• Is lung biopsy necessary to establish a confident multidisciplinary diagnosis of idiopathic LIP?

• Should patients with LIP be managed as reactive lymphoproliferative disorders, with subtypes according to
predominant histological pattern?

• What is the risk of progression to lymphoma in reactive lymphoproliferative disorders?
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TABLE 3 Features and differential diagnoses for subpatterns of organising pneumonia

Histological findings CT features Time- and space-related changes Differential diagnoses

Diffuse/
multifocal

Focal Diffuse/multifocal Focal

Organising
pneumonia

Polypoid plugs of loose connective
tissue in alveoli, alveolar ducts ±

respiratory bronchioles
Chronic interstitial inflammation is
mild in COP and more prominent in
secondary organising pneumonia
± Ancillary findings associated with

secondary aetiologies

Consolidations
Ground-glass
Perilobular
pattern
Halo sign

Reverse halo
(atoll) sign

Mixed

Nodules
Mass-like lesions
Nodules/masses
with halo sign
Parenchymal

bands

Migratory
Relapse (especially if disease

extent >10%)
Lower-lobe predominance

Possible sparing patterns (lobular,
subpleural sparing, vascular

sparing, reverse halo)

Migratory
Distribution

(peribronchovascular,
bronchocentric)

COP
Secondary organising

pneumonia:
CTD

Infections
Aspiration

Neoplastic disorders
Immune dysregulation
(e.g. GVHD, CLAD,

CVID)
Drug exposure (e.g.
e-cigarettes, cocaine)
Radiation therapy

Vasculitis
HP

AFOP Fibrinous intra-alveolar balls
Intra-alveolar loose fibrotic plugs
Absence of hyaline membranes

Mass-like
Ground-glass

Nodules

Tendency to coalesce Idiopathic AFOP
Secondary AFOP:

Infections
Drug toxicity

CTD
CiOP Dense fibrous bands

Small dense fibrous nodules forming
intraluminal polypoid plugs
Dendriform ossification

Ground-glass
Consolidation
Reticulation

Diffuse pulmonary ossification

Distribution:
Peribronchial
Subpleural
Perilobular

Idiopathic CiOP
Secondary CiOP:

Aspiration
Ehlers–Danlos
Ulcerative colitis

CT: computed tomography; AFOP: acute fibrinous and organising pneumonia; CiOP: cicatricial organising pneumonia; COP: cryptogenic organising pneumonia; CTD: connective tissue disease;
GVHD: graft versus host disease; CLAD: chronic lung allograft dysfunction; CVID: common variable immunodeficiency; HP: hypersensitivity pneumonitis.
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distribution [166, 167, 200, 201]. Organising pneumonia can also present as a localised solitary mass or
combined with non-necrotising granulomatous inflammation; the latter termed by some as “granulomatous
organising pneumonia” (box 7) [150].

Respiratory bronchiolitis interstitial lung disease
There is a histological spectrum of disorders characterised by excessive accumulation of macrophages in
the alveoli. Patients with predominant features of bronchiolitis are referred to as RB-ILD. Two large cohort

a) b)

c)

e)

d)

f)

FIGURE 9 Pathological (haematoxylin and eosin stain) and radiological features of the organising pneumonia
pattern. a) Lung biopsy of the organising pneumonia pattern shows polypoid intraluminal plugs of loose
organising connective tissue in alveolar ducts and alveoli with uniform and patchy distribution. Lung
architecture is preserved without interstitial fibrosis. Interstitial inflammation is inconspicuous. b) Axial
computed tomography (CT) of organising pneumonia shows consolidation and ground-glass attenuation in
both lower lobes with areas of lobular sparing. c and d) Axial and e) coronal CT shows sparing patterns of
organising pneumonia with bilateral areas of ground-glass associated with a reverse halo sign in the anterior
segment of left upper lobe as well as vascular sparing in the left upper lobe. f ) Transbronchial cryobiopsy of
organising pneumonia confirming the relationship with veins and lymphatic: a rim of intra-alveolar polypoid
plugs of loose organising connective tissue on one side of an interlobular vein (courtesy of Venerino Poletti,
University of Bologna, Bologna, Italy).
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*

f)

c) d)

e)

b)a)

FIGURE 10 Pathological (haematoxylin and eosin stain) and radiological features of organising pneumonia
pattern variants. a) Transbronchial cryobiopsy of acute fibrinous organising pneumonia (AFOP) shows balls of
fibrin almost completely filling the alveolar spaces with inter-alveolar septae slightly thickened by collagen
deposition and scattered inflammatory cells (courtesy of Venerino Poletti). b) Axial computed tomography (CT)
of AFOP shows multiple nodules and rounded consolidations in the right lung, with distribution of findings
along the bronchovascular bundle. c) Transbronchial cryobiopsy of the cicatricial organising pneumonia (CiOP)
pattern shows a polypoid plug rich in densely eosinophilic collagen (arrow) and focus of bone metaplasia
(asterisk). d) Higher-power view of organising pneumonia shows the tendon-like appearance of the
collagenised intra-alveolar polyp (courtesy of Venerino Poletti, University of Bologna, Bologna, Italy). e and f)
Axial CT of CiOP shows mild thickening of the interlobular septa associated with multiple dendriform
ossifications mainly in the peripheral and basal lung zones.
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studies both reported that 93% of cases with a histological pattern of RB-ILD were smoking-related, with a
small minority being considered idiopathic [54, 202, 203]. RB is a common incidental histological finding
in smokers, which is labelled “RB” when not associated with symptoms or abnormal physiology.
Histologically, the fibrosis is patchy, subpleural, and within alveolar walls, consisting of temporally
homogenous, pauci-cellular, dense, and eosinophilic collagen causing alveolar wall thickening, although
RB-ILD is now rarely biopsied, as imaging features are so well characterised. Distribution is
bronchiolocentric in RB-ILD, with respiratory bronchioles, alveolar ducts and peribronchiolar alveoli
containing clusters of lightly pigmented macrophages. There may be an associated chronic peribronchiolar
inflammatory cell infiltrate with or without mild peribronchiolar and/or alveolar wall fibrosis (figure 11a).
Chest imaging shows patchy and poorly defined ground-glass, often in a centrilobular distribution (figure
11b). The presence of lightly pigmented macrophages on BAL is supportive of RB-ILD in the correct
clinical and imaging setting and may help exclude other disorders such as non-fibrotic HP.

A pattern of interstitial fibrosis associated with RB-ILD and coexisting emphysema has been described as
airspace enlargement with fibrosis (AEF) [204], RB-ILD with fibrosis [205], and smoking-related
interstitial fibrosis (SRIF) [206–209]. The consensus of the committee was that “RB-ILD” should be used
for the morphological pattern on histology and imaging when macrophage accumulation is the cause of
symptoms, with SR-ILD being used as an umbrella term for RB-ILD and other patterns such as AMP
(discussed later) when they are caused by exposure to cigarette smoke. RB-ILD and other forms of
SR-ILD are frequently incidentally identified in lung cancer resection specimens. Histologically, the
fibrosis is patchy, subpleural and within alveolar walls, consisting of temporally homogeneous,
pauci-cellular, dense, and eosinophilic collagen causing alveolar wall thickening [204–206, 210]. CT shows

BOX 7 Research priorities for organising pneumonia

• In what clinical settings is a biopsy warranted to diagnose organising pneumonia?

• What variables predict relapse of organising pneumonia?

• What induces progression to fibrosis in patients with organising pneumonia?

a) b)

FIGURE 11 Pathological (haematoxylin and eosin stain) and radiological features of the respiratory
bronchiolitis-interstitial lung disease (RB-ILD) pattern. a) Lung biopsy of the RB-ILD pattern shows a
bronchiolocentric accumulation of pigmented macrophages within a bronchiole and the surrounding alveolar
spaces. An excess of alveolar macrophages filling alveoli is the major pathological feature. b) Axial computed
tomography of RB-ILD shows scattered centrilobular ground-glass nodules in both upper lobes and in the
apical segments of lower lobes. No fibrotic distortion is visible.

BOX 8 Research priorities for RB-ILD

• What is the pathogenesis of RB-ILD?

• What is the relationship of RB-ILD with SRIF and respiratory bronchiolitis with fibrosis?

• What are the potential aetiologies of RB-ILD?

• In what clinical settings is a biopsy warranted to diagnose RB-ILD?
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prominent cysts that are frequently clustered and confluent, mostly in the upper or mid lower lobes [206,
211, 212]. Features distinguishing AEF or SRIF from UIP include emphysema adjacent to the cystic areas,
subpleural cysts where the adjacent lung is spared, heterogeneity of size and shape of the cysts, lack of
cysts in the upper lobes, asymmetry of the cystic changes, minimal or no traction bronchiectasis, and lack
of ground-glass opacities and/or reticulation around the cysts (box 8) [209].

Alveolar macrophage pneumonia
AMP replaces DIP as the term used to describe excessive widespread accumulation of macrophages within
alveoli [58, 213–219]. Most cases of AMP are smoking-related (81% in a systematic review that included
362 cases) [58, 213]; however, AMP can be idiopathic or associated with secondary causes, including
surfactant-protein disorders in children, CTD, or occupational dust inhalation [213, 220, 221].

AMP has a diffuse pattern of lung involvement with a uniform distribution within airspaces, where
alveolar walls may be fibrotic and variably inflamed, including eosinophils and lymphoid aggregates
(figure 12a and b). There is no difference in haemosiderin pigmentation comparing AMP in smokers and
nonsmokers; however, small black carbon particles are typically present in the macrophage cytoplasm of
smokers [58]. Many patients have features of both RB-ILD and AMP, with these overlapping cases
referred to by the predominant pattern. AMP can also coexist with other patterns, such as UIP, and may
develop features of NSIP over time [58, 222]. Features of AMP also frequently exist in Langerhans cell
histiocytosis [223].

AMP commonly manifests as ground-glass on chest CT (figure 12c and d), but findings may lack
specificity [39, 58, 213, 216–218, 223–227]. Ground-glass in AMP is more confluent than in RB-ILD and
primarily present in mid and lower lobes with a peripheral predilection, often associated with fine
reticulation [213, 228]. Other CT findings may include signs of fibrosis, cysts and emphysema;
honeycombing is uncommon [211, 229, 230]. AMP rarely presents with centrilobular nodules (box 9).

a)

c) d)

b)

FIGURE 12 Pathological (haematoxylin and eosin stain) and radiological features of the alveolar macrophage
pneumonia (AMP) pattern. Lung biopsy of the AMP pattern a) shows diffuse expansion of alveoli by
macrophages, associated with b) mild chronic inflammation within the interstitium that includes a germinal
centre. An excess of alveolar macrophages filling alveoli is the major pathological feature. The macrophages
may show variable pigment accumulation and may be associated with eosinophils. c and d) Axial computed
tomography (CT) of AMP shows patchy areas of ground-glass attenuation in both lungs. Associated is a
background of paraseptal and centrilobular emphysema and scattered cysts, mainly in the left upper lobe.
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Rare alveolar filling patterns
AEP and CEP are lung-limited disorders characterised by eosinophilic accumulation in distal airways and
alveoli, with BAL eosinophilia typically >25% of nucleated cells. AEP develops over days to weeks,
and may progress rapidly to respiratory failure [231–236], while CEP typically presents with dyspnoea and
cough evolving over weeks to months [237, 238]. Young adult males, often with airflow obstruction
and hyperactive airways [237, 239–245], are most often affected and it is often associated with either
starting or increasing the amount of cigarette smoking, although other inhalational exposures have been
described and some cases remain idiopathic [231–233]. Histologically, AEP typically has features of DAD
and/or organising pneumonia with presence of numerous eosinophils [246], while CEP often shows
scattered non-necrotising granulomas and rarely granulomas surrounding necrotic eosinophilic
microabscesses (supplementary figure S2a–c). Imaging of AEP typically include multifocal and bilateral
ground-glass and/or consolidation, septal and bronchovascular thickening, and small bilateral pleural
effusions (supplementary figure 2d–f ) [234, 247–249]. Imaging of CEP may be indistinguishable from
organising pneumonia, including progressive, migratory, and recurrent peripheral and upper lung
predominant nonsegmental consolidation and ground-glass opacity [237–239, 242, 250–253]. There may
be associated mediastinal lymphadenopathy, septal thickening, centrilobular nodules, and, in more chronic
and refractory cases, apical or lower zone peripheral traction bronchiectasis [237, 239–241, 243, 254].
Peripheral blood and BAL cellular differential can be normal or may reveal eosinophilia initially, although
with rapid normalisation with corticosteroid therapy [178, 255]. Rapid response of both AEP and CEP to
corticosteroids within a few days is highly suggestive (box 10) [232, 234–238, 245, 252, 256, 257].

PAP is a rare disorder (prevalence 7–10 per million) defined by abnormal accumulation of surfactant in
the alveoli and distal airways [258–261], generally through reduced granulocyte–macrophage
colony-stimulating factor (GM-CSF) or impaired processing of surfactant by alveolar macrophages. PAP
typically develops over months to years in the third to fifth decade [262–267] and can occasionally lead to
respiratory failure particularly in the context of a haematological malignancy or superimposed infection
(most frequently Nocardia or non-tuberculous Mycobacteria) [268]. Causes of PAP include autoantibodies
to GM-CSF (90% of all PAP cases), inhalational exposures (e.g. silica, aluminium and titanium),
haematological disorders (e.g. haematological malignancy, myelodysplastic syndrome, GATA2 deficiency),
allogeneic haematopoietic cell transplantation, and some infections [263–265, 269–271]. Fibrosis develops
in up to 20% of patients with PAP, mainly with congenital variants, but also occasionally with other
causes [272, 273], and is associated with a poor prognosis [274]. Chest imaging typically shows symmetric
perihilar ground-glass with inter and intralobular septal thickening as well as subpleural sparing in >80%
of cases (supplementary figure S3a) [260, 274–282]. This classic “crazy paving” pattern is more typical of
autoimmune and hereditary PAP and is unusual in other causes of PAP [274, 275], in which diffuse
ground-glass is more common. Increased levels of serum anti-GM-CSF autoantibodies are present in the
autoimmune form, but can also occur with inorganic toxin exposure [283]. BAL is milky and opaque only
in advanced disease [262, 284–286]. Histopathology is typically not necessary or recommended in
previous guidelines [287], but when performed will show alveolar accumulation of amorphous,
amphophilic material (supplementary figure S3b) [262, 267, 278, 281, 288]. Foamy macrophages with
cytoplasmic inclusions, cholesterol crystals, scattered hyperplastic type II pneumocytes, and mature
lymphocytes are also typically present. The interstitial space is mostly normal, with lymphocytic infiltrate
absent or minimal (box 11) [259].

BOX 9 Research priorities for AMP

• What is the pathogenesis of AMP?

• What is the relationship of AMP with SRIF and respiratory bronchiolitis with fibrosis?

• What are the potential aetiologies of AMP?

• In what clinical settings is a biopsy warranted to diagnose AMP?

• Is there a genetic basis as to why some smokers develop emphysema/COPD and others develop ILD?

BOX 10 Research priorities for eosinophilic pneumonia

• What is the relationship between eosinophilic pneumonia and other eosinophilic lung diseases?

• In what clinical settings is a biopsy warranted to diagnose eosinophilic pneumonia?

• What variables predict relapse of eosinophilic pneumonia?
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Lipoid pneumonia is subcategorised as exogenous when due to aspiration or inhalation of foreign material,
or endogenous when a consequence of accumulation of lipid created by cells within the body. Despite
substantial variability and the fact that some causes of lipoid pneumonia are not typically considered
interstitial pneumonias, similarities in clinical presentation justify summarising relevant data irrespective of
underlying cause. Lipoid pneumonia most frequently has a chronic presentation, often with mild
respiratory symptoms, but can also present acutely [289]. Imaging findings of exogenous lipoid pneumonia
depend on acuity, volume, and type of lipid inhalation, with animal fat causing an intense inflammatory
reaction and mineral or vegetable oil stimulating a foreign body reaction. Exogenous lipoid pneumonia
causes middle- and lower-lobe-dependent or peribronchiolar consolidation and ground-glass opacity,
irregular nodules, or masses of low or fat attenuation (−30 to −150 HU) (supplementary figure S4a and b)
[289–298]. Other findings include septal thickening, “crazy paving”, lymphadenopathy, thin-walled cysts,
avidity on 2-fluoro-2-deoxy-D-glucose-positron emission tomography (PET), and pleural effusion in acute
cases. Lipoid pneumonia is often localised when due to airway obstruction or inhalation/aspiration, but
may be diffuse, especially when associated with immunological diseases and inborn errors of metabolism
[290, 299]. Lung biopsy is infrequently required to diagnose lipoid pneumonia given its characteristic
imaging features. When performed, histology of exogenous lipoid pneumonia comprises larger and more
variably sized droplets in the interstitium, often associated with histiocytic giant cells, while endogenous
lipoid pneumonia comprises macrophages with foamy cytoplasm filling alveoli (supplementary figure S4c
and d) [289, 295, 299, 300]. Lipid-laden macrophages can be present within the interstitium in endogenous
lipoid pneumonia, but is more common in exogenous lipoid pneumonia. Interstitial fibrosis may also be
present. BAL is similarly not always required for diagnosis (box 12).

Combined patterns
Interstitial pneumonia can present with a combination of multiple distinct patterns (table 4 and figure 13).
Up to 50% of patients with findings suggestive of PPFE also have a UIP pattern [117, 301, 302], and
features of PPFE commonly coexist in IPF [111, 114, 124, 125, 303, 304], typically being labelled and
treated as IPF. PPFE and UIP can coexist with other patterns in a variety of diagnoses (e.g. CTD-ILD,
HP), with their presence usually portending a worse prognosis [111, 114, 119, 124, 136, 302–311]. A
combination of NSIP and organising pneumonia is reported in up to 60% of patients with idiopathic
inflammatory myositis [312–318]. ILD can also be combined with non-ILD abnormalities, for example
including superimposed chest infections, pleural or airway abnormalities in patients with CTD-ILD, or
combined pulmonary fibrosis and emphysema [319, 320]. Additional combinations include AEF (a
combination of emphysema and other interstitial pneumonias, mainly smoking-related ILD), granulomatous
organising pneumonia, GL-ILD (a combination of granulomatous inflammation, lymphoid hyperplasia, and
sometimes organising pneumonia, mainly due to common variable immunodeficiencies), and combined
HP and PAP (often related to immune dysfunction). Combined and atypical patterns are frequently seen in
patients with familial pulmonary fibrosis. Patients who have combined patterns are often challenging to
diagnose and manage. A careful multidisciplinary evaluation can often reconcile the apparent finding of
different patterns being observed in different regions of lung to suggest a unifying diagnosis or can at least
identify a dominant pattern that should drive management and prognosis. This is particularly true for
patients with UIP as a predominant pattern, which typically drives prognosis when present (box 13) [24].

Unclassifiable ILD
ILD remains unclassifiable in a substantial minority of patients despite a thorough multidisciplinary
evaluation, with a systematic review of 1060 patients from 88 studies reporting 11.9% overall prevalence

BOX 11 Research priorities for PAP

• What is the pathogenic role of infections in PAP?

• How frequently does PAP develop progressive fibrosis and what variables predict this progression?

• What treatments should be considered in PAP that progresses despite first-line therapy?

BOX 12 Research priorities for lipoid pneumonia

• What are the potential aetiologies of endogenous lipoid pneumonia?

• What is the role for BAL in the diagnosis of lipoid pneumonia?

• What is the role of whole-lung lavage in lipoid pneumonia?

• What factors are associated with poor outcomes in lipoid pneumonia?
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and 9.5% prevalence after multidisciplinary discussion [321]. This can occur with incomplete data (e.g. no
lung biopsy performed), the presence of discordant findings, or truly unclassifiable cases that lack features
characteristic of any single diagnosis [322]. An international working group proposed that unclassifiable
ILD be defined as the inability to provide a specific diagnosis with >50% confidence after a
comprehensive multidisciplinary review, whether an adequate biopsy was obtained or not [15]. Patients
with ⩾90% and 51–89% diagnostic confidence were considered to have “confident” and “provisional”
diagnoses, respectively. Despite the challenges in studying such a heterogeneous population, unclassifiable
ILD should be a major focus of studies examining novel diagnostic tests given the unmet needs of this
population (box 14).

Molecular advances in interstitial pneumonia
Better tools are needed to inform the diagnosis, management, and prognosis of interstitial pneumonia. In
this section, we summarise clinically useful and available molecular tests, as well as others that require
further study (table 5 and supplementary table S4).

Genetics
∼25% of patients with familial pulmonary fibrosis have pathogenic variants in either surfactant-related or
telomere biology-related genes, including RTEL1, PARN, TINF2, TERT, and TERC [323–331], while
genes such as HLA-DRB1*15 connect IPF and other interstitial pneumonias to the immune system [332,
333]. Abnormal genes are also implicated in up to 10% of sporadic cases [334–339]. with integrative
analyses estimating pulmonary fibrosis heritability at 28% [340, 341]. The most impactful and consistently
replicated single nucleotide polymorphism (SNP) is the MUC5B promoter SNP (rs35705950), where one
copy of the MUC5B T risk allele increases pulmonary fibrosis risk by six-fold and two copies by 20-fold
[342–349]. The consistently high prevalence of the MUC5B promoter polymorphism in sporadic IPF-UIP,
HP-UIP, and rheumatoid arthritis-associated UIP suggests a potential overarching genetic basis for these
diseases [342, 343, 348, 350–352]; however, this variant is rarer and therefore of less certain clinical utility
in Asian and African-American populations [349, 353, 354]. Notably, genetic testing can clarify
pulmonary fibrosis aetiology in select patients, particularly in those with a familial predisposition [355],

TABLE 4 Common combined radiological-histological patterns and key clinical differential diagnoses

Dominant and coexisting patterns# Common differential diagnoses

UIP
NSIP IPF, CTD-ILD, HP
BIP HP, CTD-ILD, coexistent airway injury of other cause
PPFE Combined IPF and PPFE, CTD-ILD
DAD Acute exacerbation of IPF or other secondary UIP (e.g. CTD-ILD)
AMP IPF + smoking-related ILD

NSIP
UIP IPF, CTD-ILD, HP
Organising pneumonia CTD-ILD, post-DAD, inhalation injury, HP, drug reaction
BIP HP, CTD-ILD
LIP CTD-ILD, drug-induced, post-viral (HIV, EBV)
PPFE Idiopathic PPFE, CTD-ILD

BIP
Organising pneumonia CTD-ILD, HP
UIP HP
NSIP HP, CTD-ILD
LIP CTD-ILD
PPFE Idiopathic PPFE

Organising pneumonia
NSIP Post-infection, CTD-ILD, inhalation injury, HP, drug reaction
UIP CTD-ILD, acute exacerbation of IPF
BIP HP, CTD-ILD

UIP: usual interstitial pneumonia; NSIP: nonspecific interstitial pneumonia; BIP: bronchiolocentric interstitial
pneumonia; PPFE: pleuroparenchymal fibroelastosis; DAD: diffuse alveolar damage; AMP: alveolar macrophage
pneumonia; LIP: lymphoid interstitial pneumonia; IPF: idiopathic pulmonary fibrosis; CTD-ILD: connective tissue
disease-associated interstitial lung disease; HP: hypersensitivity pneumonitis; EBV: Epstein–Barr virus. #: only
common combined patterns are listed, and additional combinations can exist (e.g. BIP + AMP in an active smoker
with HP).
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a) b) c)

e) f)

g) h) i)

d)

FIGURE 13 Radiological features of combined patterns. a–c) Axial computed tomography (CT) shows a
combination of nonspecific interstitial pneumonia (NSIP) and organising pneumonia. a) Axial CT in a patient
with antisynthetase syndrome at baseline shows features of both NSIP and organising pneumonia, with
ground-glass attenuation and bilateral consolidation in a peribronchovascular and subpleural distribution.
Serial CTs at b) 2 and c) 7 years following initiation of immunomodulatory treatment show reduced
consolidation with residual ground-glass and mild fibrosis that is more typical of NSIP. d–f ) Axial CT shows a
combination of pleuroparenchymal fibroelastosis (PPFE) in the upper lobes and usual interstitial pneumonia
(UIP) in the lower lobes. d) Axial CT of PPFE shows mild fibroelastosis in both upper lobes, characterised by
dense pleural and subpleural fibrosis. e) The lower lobes show a UIP pattern, characterised by subpleural
honeycombing and peripheral traction bronchiectasis, while f ) the coronal view confirms the combination of
patterns. g–i) Axial CT of hypersensitivity pneumonitis (HP) with emphysema in a never-smoker with a strong
history of organic dust exposure and lymphocytosis on bronchoalveolar lavage showing both extensive
emphysema and scattered thin-walled cysts with centrilobular ground-glass.

BOX 13 Research priorities for combined patterns

• What is the prevalence of different combined patterns?

• Is the biology of combined patterns similar to each individual pattern?

• Is the prognosis of combined patterns the same as the more progressive of the individual patterns?

BOX 14 Research priorities for unclassifiable ILD

• What is the definition of unclassifiable ILD?

• What workup is necessary prior to assigning a diagnosis of unclassifiable ILD?

• How and how frequently should patients with unclassifiable ILD be re-screened for CTD?

• What variables predict progression of unclassifiable ILD?
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TABLE 5 Molecular biomarkers in interstitial pneumonia

Pathophysiology Clinical
accessibility

Clinical value

Diagnostic Prognostic Therapeutic

Genetic
MUC5B rs35705950 Risk allele linked to increased pulmonary fibrosis

susceptibility, but slower progression rate
Variably
accessible

Unclear Unclear Unclear

Telomere-related genes (TERT, TERC, RTEL1, PARN,
DKC1, NAF1, ZCCHC8)

Telomere-related gene variants linked to increased
pulmonary fibrosis risk and rapid disease

progression

Variably
accessible

Potential value Potential value Unclear

Surfactant-related genes (SFTPC, SFTPA1, SFTPA2) SRG variants linked to increased pulmonary
fibrosis risk and to lung cancer

Variably
accessible

Potential value Unclear Unclear

Other gene loci (including DSP, KIF15, HLA-DRB1) Polymorphisms in these genes linked to increased
pulmonary fibrosis risk

Variably
accessible

Unclear Unclear Unclear

Short telomeres/telomeropathies
Leukocyte telomere length Leukocyte telomere length attrition associated

with increased ILD susceptibility and rapid
progression rate

Variably
accessible

Potential value Potential value Emerging value in guiding
post-lung transplant and
ILD pharmacotherapy

Short telomere syndromes (including dyskeratosis
congenita, Hoyeraal–Hreidarsson syndrome)

Clinical manifestation often at younger age, show
Mendelian inheritance, have multiorgan

involvement

Accessible Potential value Unclear Unclear

Transcriptomic RNA signatures
Lung biopsy-based
Envisia Genomic Classifier

Integrates gene expression profiling with machine
learning algorithms to recognise the genomic

signature of a UIP pattern

Accessible in
North America
and Europe

Strengthens UIP
diagnosis, but clinical

utility unproven

Unclear Unclear

Peripheral blood-based
52-gene RNA signature

Specific set of 52 genes whose combined
expression pattern is indicative of IPF

Unclear Unclear Unclear Unclear

Serum/plasma-based antibody panels
Autoimmune serology (including ANA, dsDNA,

anti-Sm, ACA, anti-Scl-70, anti-RNA
polymerase III, anti-Jo-1, anti-MDA5, RF,
anti-CCP, SS-A, SS-B, anti-RNP, ANCA, anti-U1
RNP, anti-PL-12 and anti-PL-7, anti-GM-CSF)

Identify the presence of discrete autoantibodies
that target protein, nuclear or other cellular

components which aid the diagnosis of specific
autoimmune diseases

Accessible Strengthens diagnosis
of specific subtypes of

CTD-ILD

Potential value May guide choice of therapy

HP Serum IgG testing against HP-associated antigens.
Suboptimal sensitivity and specificity

Accessible Positive test may
support HP exposure

Unclear Unclear

Other serum-/plasma-based protein markers
Proteomics/specific proteins (including MMP-7,

CCL18, SP-D, CA-125, CA19-9, KL-6, MMP-1,
MMP-8, TGF-β, PDGF)

Tissue-derived glycoproteins, enzymes, and
protein signatures linked to various pulmonary
processes including innate immunity, tissue
remodelling, extracellular matrix turnover and

fibrosis

Variably
accessible

Unclear Unclear Unclear

Inflammatory/immunological markers (CRP, ESR) Acute-phase protein and proinflammatory markers
that play pivotal roles in immune, autoimmune

and inflammatory disorders

Globally
accessible

Positive markers may
support specific

interstitial pneumonia
diagnoses

Extent of positivity
may predict
outcomes
(e.g. CRP)

May guide therapeutic
response

ANA: antinuclear antibodies; MDA: melanoma differentiation-associated gene; RF: rheumatoid factor; CCP: cyclic citrullinated peptide; ANCA: antinuclear cytoplasmic antibodies; GM-CSF:
granulocyte–macrophage colony-stimulating factor; MMP: matrix metalloproteinase; SP: surfactant-protein; CA: cancer antigen; KL: Krebs von den Lungen; TGF: transforming growth factor; PDGF:
platelet-derived growth factor; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; SRG: surfactant-related gene; ILD: interstitial lung disease; UIP: usual interstitial pneumonia; IPF:
idiopathic pulmonary fibrosis; CTD: connective tissue disease; Ig: immunoglobulin.
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and provide prognostic insights, as familial cases often exhibit a more aggressive disease course
[355, 356]. However, the limited diversity of populations enrolled in genetic studies impedes a
comprehensive understanding of interstitial pneumonia genetics [357], highlighting the need for more
inclusive research [349, 355, 358–360].

Transcriptomics
Both bulk and single-cell transcriptomic analyses demonstrate striking differences in lung tissue between
IPF and age-matched controls [361, 362], findings that are reinforced by microarray analyses comparing
transcriptomic profiles in IPF, idiopathic NSIP, and fibrotic HP [363, 364]. The Envisia genomic classifier
(Veracyte, South San Francisco, CA, USA) uses a transcriptomic signature to help distinguish UIP from
other interstitial pneumonias [365], showing 88% specificity (70–98%) and 70% sensitivity (47–87%)
using lung tissue from transbronchial forceps biopsies [366]. Adding CT appearance data improves the
classifier’s performance [367]; however, it cannot differentiate different causes of UIP or among various
non-UIP patterns [368–370]. Whole-blood transcriptomic profiles similarly distinguish patients with IPF
from healthy volunteers [371]. A circulating transcriptomic signature of 52 gene transcripts predicts IPF
prognosis [372], a finding replicated across five independent cohorts [373]. These and other molecular
discoveries have revealed novel therapeutic targets, identified distinct IPF subtypes [374–377], highlighted
the critical role of noncoding RNAs [378, 379], and linked genetic alterations to specific tissue changes
[380–383]; however, these tools are not yet clinically available and it is unknown whether these findings
predict response to potential therapies.

Telomere length
Telomeres, the DNA sequences at chromosome ends, help prevent DNA damage response [384, 385].
Ageing is associated with telomere attrition in various tissues [386], which is accentuated in patients with
pathogenic telomere-related gene variants [355, 358]. When critically shortened (defined as <10th
percentile for age), telomeres lose their protective shelterin protein complex cap, eliciting a DNA damage
response and consequent senescence reprogramming. Peripheral blood leukocyte telomere length (PBL-TL)
is critically shortened in substantial proportions of patients with IPF [331, 387–392], fibrotic HP
[343, 351, 387, 390], idiopathic NSIP [387, 388, 390], interstitial pneumonia with autoimmune features
[331, 387], various CTD-ILDs [331, 393, 394] and unclassifiable ILD [395]. PBL-TL <10th percentile
reliably predicts worse survival and forced vital capacity decline in a variety of ILDs [331, 337, 343, 351,
387–389, 391–393, 396]. Short PBL-TL suggests less potential benefit and greater risk of harm from
immunosuppressive medications in IPF, fibrotic HP and unclassifiable ILD [389, 395, 397]. Short telomeres
also increase risk of infection and haematological complications post-lung transplantation [398–401].

Serum and plasma-based antibody panels
Antinuclear antibodies (ANA), rheumatoid factor, anti-cyclic citrullinated peptide, antinuclear cytoplasmic
antibodies, and myositis antibodies are used as initial screening tests for CTD, with additional antibodies
considered in selected populations or with positive screening results of unclear significance [402]. Some
autoantibodies also predict prognosis (e.g. anti-melanoma differentiation-associated gene (MDA)-5 predicts
increased risk of disease progression and more resistant treatment response in dermatomyositis-associated
ILD) [403–405]. Despite their utility in suggesting a CTD, circulating autoantibodies are present without
obvious clinical significance in up to a third of IPF patients and some patients with fibrotic HP [406–410].

Although ANA positivity increases with age and can be detected in up to 20–25% of healthy individuals
aged >60 years, most cases, particularly those with low titres, are not clinically meaningful and are unlikely
to reflect underlying autoimmune disease [411, 412]. Coronavirus disease 2019 (COVID-19) was also
associated with more frequent ANA positivity, with many of these cases similarly not thought to be clinically
meaningful [413]. However, recent evidence suggests that the rise in anti-MDA5 autoimmunity and cases of
rapidly progressive ILD during the COVID-19 pandemic may reflect a distinct immunopathological response,
potentially triggered by severe acute respiratory syndrome coronavirus 2 infection or vaccination,
underscoring the clinical importance of context-specific autoantibody interpretation [414–416].

Serum testing for antigen-specific antibodies is often used in the evaluation of possible HP [25, 33]. Most
commercially available assays detect IgG antibodies against inciting HP antigens, primarily targeting a
panel of common mould and avian antigens. Although antigen-specific IgG can confirm exposure, there is
limited clinical value due to the variable sensitivity and specificity, lack of standardised methodology, and
challenges in interpretation [34, 417–420]. Consequently, while serum IgG may provide supportive data in
some situations, testing is not recommended as a standalone test for HP confirmation [25, 33].
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Protein and proteomic biomarkers
A variety of proteomic biomarkers distinguish IPF from healthy controls and predict prognosis of
interstitial pneumonia, including matrix metalloproteinase-7, surfactant protein D, chemokine (C-C motif )
ligand 18, cancer antigen 125 (CA125), cancer antigen 19–9 (CA19-9), and Krebs von den Lungen-6
[421–430]. Mortality can be predicted by change in plasma CA125, CYFRA19-9, CA19-9 and collagen
degradation biomarkers [421, 423, 424, 431]. Longitudinal sampling of these markers has potential in
assessing therapeutic response, most notably with CA125 levels decreasing in patients with IPF who
received nintedanib compared to placebo [432]; however, the clinical utility of these markers is currently
unclear. Combining individual biomarkers or utilising high-throughput proteomic platforms has led to
development of proteomic signatures that may predict disease and support prognostication with greater
accuracy, although with the need for further validation to support clinical utility [370, 433–435].

Research priorities
Major uncertainties and research priorities are listed at the end of each section and in supplementary table S4
for the molecular domain. Many of these priorities are focused on personalised medicine, including better
understanding of disease biology, identification of noninvasive mechanistically informative diagnostic tests
(i.e. well-validated biologically relevant biomarkers), development of novel interventions that increasingly
target specific biological processes, and the potential for artificial intelligence to improve diagnostic and
prognostic accuracy. There are also imaging innovations that may further improve early diagnosis and
classification of interstitial pneumonia. Photon counting CT is an emerging advancement in CT imaging
technology that provides improved spatial resolution for characterisation of more subtle features at a reduced
radiation dose [436–439]. Endobronchial optical coherence tomography (EB-OCT) is a novel, bronchoscopic
optical imaging modality that provides rapid volumetric imaging with microscopic resolution (∼10 μm) [440].
Recent prospective studies have shown that EB-OCT has high sensitivity and specificity for identification of
early UIP in patients with low-confidence clinical-radiological interstitial pneumonia diagnosis, and a strong
agreement with surgical lung biopsy for specific interstitial pneumonia patterns [441, 442]. In addition,
EB-OCT has potential to investigate new aspects of pathogenesis in interstitial pneumonia, including
assessment of small airways that are not resolvable by CT and collagen orientation patterns through
birefringence detection [441, 443]. There are also multiple studies examining whether PET scans with
labelled markers can provide insight into disease biology or treatment response [444–449]. This has particular
relevance for the capture of early efficacy signals for clinical trials, given the ability to directly measure a
specific molecular drug target; however, none of these recent studies are clinically relevant at this time.

Major research priorities for the more common interstitial patterns of UIP, NSIP, and BIP include a better
understanding of idiopathic cases, generating more robust radiological-pathological correlation (especially
for NSIP and BIP), evaluating the diagnostic utility of BAL, and determining whether first-line therapy for
non-IPF cases should be antifibrotic or immunomodulatory. For patterns of PPFE and LIP, there is a need
to improve our understanding of all aspects of disease, including pathogenesis, epidemiology, diagnosis,
and management. For the alveolar disorders, there is a pressing need to better understand biology of
organising pneumonia and how to predict relapse or progression to fibrosis. There is similarly a need to
better understand the spectrum of disorders encompassed by the categories of RB-ILD and AMP,
especially prognostic markers and their optimal management. To support these and other studies, it is
necessary for clinicians, researchers, patients, and other stakeholders to use consistent classification
approaches and terminology that facilitate integration of existing registries and sharing of data, ideally
supporting pragmatic clinical trials in populations that are poorly served through conventional studies. This
effort is especially critical for rare interstitial pneumonias that are unable to be studied without
international and ideally global collaboration (box 15).

BOX 15 Overarching research priorities for all interstitial pneumonias

• Does photon-counting CT provide superior diagnostic information compared to HRCT?

• What is the role of artificial intelligence in the interpretation of existing diagnostic tools?

• What is the role of genetic testing?

• What molecular tests inform diagnosis, management, and prognosis?

• What is the diagnostic utility of optical coherence tomography?

• In what clinical settings is lung tissue sampling indicated?

• Are targeted interventions available for specific populations?

• What variables predict more rapid progression/relapse?
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Conclusions
Using a multidisciplinary committee of experts, we have provided an updated framework for the
classification of interstitial pneumonia, most notably expanding previous frameworks to go beyond
idiopathic entities, clarifying terminology of BIP, idiopathic DAD, and AMP, and subclassifying interstitial
pneumonias as either interstitial or alveolar filling disorders. We also provide a comprehensive update on
the status of various molecular advances and identify future research priorities. We anticipate that these
updates will help guide patient care and direct future research to further improve our understanding of
these entities. We further expect that this new knowledge will result in further updates to this document,
expanding the entities discussed and ideally including greater biological basis for disease subgrouping.
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