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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 B . . o .
MSIF Presentation: chronic onset, but with variable risk Lower-lobe predominance, caommenly with subpleural Cellular NSIP: cellular interstitial infiltrate of
of progression. Potential for rapid worsening, sparing. Ground-glass opacities, fine reticulation, and lymphocytes causing thickening of alveolar walls with
especially with concurrent organising pneumeonia traction bronchiectasis, without honeycombing no fibrosis or granulomas
Risk factors: more common in younger females, Fibrotic NSIP: diffuse thickening of alveolar walls by
often with a background of CTD fibrosis with traction bronchiolectasis; no

bronchiolocentricity, honeycombing, or granulomas

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

)

\
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the right major fissure (arrowheads). Eur Respir J 2025; 66: 2500158



60-year-old female diagnosed with CTD ILD-Sjogrens with myositis.
Fibrotic NSIP with subpleural sparing and absence of honeycombing

Am J Resp Crit Care Med 2008: 1338-47
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Diagnostic CT categories of fibrotic HP based on CT patterns. From Fernandez Pérez ER, Travis WD,
Lynch DA, et al. Diagnosis and Evaluation of Hypersensitivity Pneumonitis: CHEST Guideline and Expert
Panel Report. Chest. 2021;160(2):e97-e156.

TABLE 5 | Diagnostic CT Categories of Fibrotic HP Based on CT Patterns

HRC lypical Fibrotic HP Compatible With Fibrotic HP [ndeterminate for Fibrotic HP
Features | CT signs of fibrosis with either of the | CT signs of fibrosis with any of the CT signs of fibrosis
following: following: without other features
« Profuse poorly defined cen- « Patchy or diffuse ground-glass opacity suggestive of HP
trilobular nodules of ground-glass | « Patchy, nonprofuse centrilobular nod-
opacity affecting all lung zones ules of ground-glass attenuation
« Inspiratory mosaic attenuation « Mosaic attenuation and lobular air-
with three-density sign trapping that do not meet criteria for
And typical fibrotic HP
, And
¢ Lack of features suggesting an
alternative diagnosis e Lack of features suggesting an alterna-
tive diagnosis

CT signs of fibrosis include any of the following: reticular or ground-glass abnormality with traction bronchiectasis or bronchiolectasis; lobar volume loss;
honeycombing. The distribution of fibrotic hypersensitivity pneumonitis (HF) is quite variable and often not diagnostically helpful. However, a mid-lung
predominant distribution of fibrosis is suggestive of fibrotic HP, and an upper lobe predominance is much more commeon in fibrotic HP than in idio-

pathic pulmonary fibrosis. HRCT — high-resolution CI.



Diagnostic CT categories of fibrotic HP based on CT patterns From Fernandez Perez ER, Travis WD,
Lynch DA, et al. Diagnosis and Evaluation of
Panel Report. Chest. 2021;160(2):e97-e156.
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Panel Report. Chest. 2021;160(2):e97-e156.
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Compatible With Fibrotic HP

Indeterminate for Fibrotic HP

CT signs of fibrosis with any of the
following:

« Patchy or diffuse ground-glass opacity

« Patchy, nonprofuse centrilobular nod-
ules of ground-glass attenuation

¢ Mosaic attenuation and lobular air-
trapping that do not meet criteria for
typical fibrotic HP

And

tive diagnosis

e Lack of features suggesting an alterna-

CT signs of fibrosis
without other features
suggestive of HP

y

Jnd-glass abnormality with traction bronchiectasis or bronchiclectasis; lobar volume loss;
¢ Jumonitis (HP) is quite variable and often not diagnostically helpful. However, a mid-lung
~2 and an upper lobe predominance is much more commen in fibrotic HP than in idio-
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Presentation:
Mon-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.

Nan-ﬁbmc BIP: Centrilobular ground glass
nodules, mosaic attenuation, and/for lobular air
trapping.

Fibrotic BIP: Peribronchovascular ground glass,

N onfibrotic BIP: Bronchiolocentric chronic
nflammation +/- non-necrotising granulomatous
nflammation.

ibrotic BIP: Bronchiolocentric fibrosis often with

traction bronchiectasis, mosaic attenuation, lobularperibronchiolar metaplasia + bronchiolocentric

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

nflammation.
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tiologies BIP: P, TD, Drugs, Aspiration



BIP Controversies

What is the radiology correlation of histologic
Bronchiolocentric Interstitial Pneumonia?

What is Idiopathic BIP? Will this deter motivation for the
search for an antigen as a cause of HP?
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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
DAD Presentation: acute worsening with high Patchy or diffuse ground-glass opacity that may progress Exudative phase: alveolar septa are thickened by
likelihood of residual fibrosis and potential for to fibrosis over time with significant traction interstitial cedema, pneumocyte hyperplasia and
ongoing progression bronchiectasis, architectural distortion and honeycombing surface hyaline membranes

ant
nective

cytes,

fibrosis

Ag:ute Interstitial Pneumoma (AIP) = Idiopathic Dii“fuse
Alveolar Damage (iDAD) 23



Idiopathic DAD: 5 days later




TABLE 2 Typical pathological, radiological and clinical features of major interstitial pneumonia patterns

Clinical features Radiological features Pathological features
PPFE Presentation: chronic anset, but with variable risk Biapical pleural thickening, dense subpleural confluent Upper zone pleural fibrosis with subpleural
of progression. Frequently associated with fibrosis and traction bronchiectasis with volume loss and intra-alveolar fibroelastosis, often with extension of
significant weight loss upward hilar retraction, which may extend more caudally  fibrosis into underlying lung parenchyma. Some cases
Risk factors: no clear age or sex predilection to involving the major fissures, and occasionally into the may lack upper lobe predominance. At least one-third

middle and lower lobes. May include platythorax, deep
sternal notch, and/or tracheal deviation. Often coexists
with additional patterns, especially with UIP

of cases coexist with additional patterns or specific
findings characteristic of UIF, NSIP, BIP, granulomas, or
mycobacterial or fungal infection

Pleuroparenchymal Fibroelastosis

25



TABLE 2 Typical pathological, radiological and clinical features of major interstitial pneumonia patterns

Clinical features Radiological features

Interstitial patterns

LIP Presentation: insidious onset with slow Mid- to lower-lobe-predominant thin-walled lung cysts
progression with reticulation, ground-glass opacity, bronchovascular
Risk factors: no clear age or sex predilection for thickening and perilymphatic interstitial thickening;
idiopathic LIP. Risk factors for secondary LIP vary randomly distributed or lower-lobe-predominant
with underlying aetiology thin-walled cysts may be the only or dominant finding

Pathological features

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
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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

NSIP

BIP

DAD

PPFE

LIP

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
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

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
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)

Presentation: chronic onset, but with variable risk
of progression. Frequently associated with
significant weight loss
Risk factors: no clear age or sex predilection

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

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

Lower-lobe predominance, commonly with subpleural
sparing. Ground-glass opacities, fine reticulation, and
traction bronchiectasis, without honeycombing

MNon-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 BIF

Patchy or diffuse ground-glass opacity that may progress
to fibrosis over time with significant traction
bronchiectasis, architectural distortion and honeycombing

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

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 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
Cellular NSIF: cellular interstitial infiltrate of
lymphocytes causing thickening of alveolar walls with
no fibrosis or granulomas
Fibrotic NSIP: diffuse thickening of alveolar walls by
fibrasis with traction bronchiolectasis; no
bronchiolocentricity, honeycombing, or granulomas
Non-fibrotic BIP: bronchiolocentric chronic
inflammation + non-necrotising granulomatous
inflammation
Fibrotic BIP: bronchiolocentric fibrosis often with
peribronchiolar metaplasia + bronchiolocentric
inflammation

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
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
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

Eur Respir J 2025; 66: 2500158
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TABLE 2 Continued

Clinical features

Radiological features

Pathological features

—

\

Alveolar filling

patterns
Organising Presentation: acute or subacute onset of
prneumonia respiratory = constitutional symptoms. Typically

reversible, but patential for residual fibrosis; low
potential for ongoing progression for COF, 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
prneumonia 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 pneumaonia
can be associated with ancillary findings

Eur Respir J 2025; 66: 2500158  %°



TABLE 2 Continued

Clinical features

Radiological features

Pathological features

Alveolar filling

patterns
Organising Presentation: acute or subacute onset of
prneumonia respiratory = constitutional symptoms. Typically

reversible, but patential for residual fibrosis; low
potential for ongoing progression for COF, 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
prneumonia 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 pneumaonia
can be associated with ancillary findings
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TABLE 2 Continued

Clinical features Radiological features Pathological features
Alveolar filling
patterns
RB-ILD Presentation: subacute onset with potential for Upper-lobe-predominant centrilobular ground-glass Accumulation of lightly pigmented macrophages in
improvement or resolution with smoking nodularity airspaces associated with a mild chronic inflammatory
cessation cell infiltrate. Lymphoid aggregates and fibrosis may
Risk factors: adult smokers with slight male also be present. Bronchiolocentric distribution

b)

RB-ILD = Respiratory Bronchiolitis-ILD

31



TABLE 2 Continued

Radiological features

Pathological features

Clinical features
Alveolar filling
patterns
lJI EULInnanme
AMP Presentation: highly variable onset, progression in

a subset
Risk factors: adult smokers with slight male
predominance, although rare cases have been
reported in nonsmaokers

Middle- to lower-lung-predominant with variable upper
lung involverment, 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




Courtesy of Dr Sara Piciucci
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DIP = Alveolar Macrophage Pneumonia (AMP) :



TABLE 2 Continued

Clinical features

Radiological features

Pathological features

Alveolar filling
patterns
Organising

pneumonia

RE-ILD

AMP

Rare AFPs
(supplementary
table 52)

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
preumonia vary with underlying aetiology
Presentation: subacute onset with potential for
improvement or resolution with smoking
cessation
Risk factors: adult smokers with slight male
predominance
Presentation: highly variable onset, progression in
a subset
Risk factors: adult smokers with slight male
predominance, although rare cases have been
reported in nonsmokers

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

Upper-lobe-predominant centrilobular ground-glass
nodularity

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

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

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

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

UIP: usual interstitial pneumonia; NSIP: nonspecific interstitial pneumonia; BIF: bronchiolocentric interstitial pneumonia; DAD: diffuse alveolar damage; PPFE: pleuroparenchymal fibroelastosis;
LIF: 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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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.
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Interstitial pneumonia/ILD suspected on chest CT

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

- Peripheral: UIF, NSIP, PPFE

- Subpleural sparing: NSIP Unclassifiable patterns
- Diffuse with peribronchovascular component: BIP, LIP

« Features
- Honeycombing: UIP
- Air trapping (e.qg. air trapping, three-density sign): BIP

- Consolidation: PPFE
\- h 4

- Cysts: LIP
- Ground-glass: DAD
- Septal thickening: DAD

Alveolar filling disorders

OP RB-ILD AMP Rare AFPs"

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: AMF, PAP
= Associated features
- Emphysema: AMP
- Septal thickening: PAP
- Aspiration, bronchial obstruction: LP

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

b

Clinical diagnosis as per table 1 and supplementary table 51 Eur Respir J 2025; 66: 2500158
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