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COVID-19 pneumonia represents a challenging health emergency, due to the disproportion between the high

transmissibility, morbidity, and mortality of the virus and healthcare systems possibilities. Literature has mainly focused on

COVID-19 pneumonia clinical-radiological diagnosis and therapy, and on the most common differential diagnoses, while

few papers investigated rare COVID-19 pneumonia differential diagnoses or the overlapping of COVID-19 pneumonia on

pre-existing lung pathologies. This article presents the main radiological characteristics of COVID-19 pneumonia and

Idiopathic Interstitial Pneumonias (IIPs) to identify key radiological features for a differential diagnosis among IIPs, and

between IIPs and COVID-19 pneumonia. COVID-19 pneumonia differential diagnosis with IIPs is challenging, since these

entities may share common radiological findings as ground glass opacities, crazy paving patterns, and consolidations.

Multidisciplinary discussion is crucial to reach a final and correct diagnosis. Radiologists have a pivotal role in identifying

COVID-19 pneumonia patterns, reporting possible overlapping with long-lasting lung diseases, and suggesting potential

differential diagnoses. An optimal evaluation of HRTC may help in containing the disease, in promoting better treatment

for patients, and in providing an efficient allocation of human and economic resources. 
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1. Introduction

Literature on COVID-19 pneumonia clinical-radiological diagnosis and therapy is extremely fertile and has mainly focused

on the most common differential diagnoses , while few papers investigated rarer differential diagnoses and of

COVID-19 pneumonia overlapping on long-lasting lung pathologies.

Idiopathic Interstitial Pneumonias (IIPs) represent a vast category of lung diseases with kaleidoscopic radiological, clinical,

and histopathological features as defined by the 2013 Idiopathic Interstitial Pneumonia Classification of the American

Thoracic Society/European Respiratory Society .

The radiologist has a pivotal role in identifying COVID-19 pneumonia radiological features, reporting its possible

overlapping with long-lasting lung diseases, and suggesting potential differential diagnoses. An optimal evaluation of

HRTC may promote better treatment for patients and provide an efficient allocation of human and economic resources.

Our main goals are to provide the main radiological characteristics of COVID-19 pneumonia and Idiopathic Interstitial

Pneumonias and to identify key radiological features for a differential diagnosis among IIPs and between IIPs and COVID-

19 pneumonia.

2. COVID-19 Pneumonia

COVID-19 pneumonia is a viral pulmonary disease caused by severe acute respiratory syndrome coronavirus 2 (SARS

Cov2) with high interpersonal transmission through virus inhalation . Anamnesis of close contact with affected patients

and peculiar signs and symptoms as anosmia and ageusia are key elements for the diagnosis, confirmed by Real Time-

Polymerase Chain Reaction (RT-PCR) swab, which may take up to 24 h for a final diagnosis . Unfortunately, patients

may not always report close contact and may present generic symptoms as a mild fever, cough, or show an atypical

presentation with diarrhea or be completely asymptomatic . In case of unavailability of swabs, waiting for swab results,

and in patients presenting with atypical symptoms, the radiologist has a crucial role in suggesting COVID-19 diagnosis.

Chest X-ray has been recognized as insensitive in early or mild COVID-19 infection and does not represent the

radiological choice for an early diagnosis . It is mainly used to monitor COVID-19 pneumonia evolution or to assess
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alternative diagnoses because it is time and cost-effective. Decontamination of the equipment is easier, quicker, and

cheaper compared to a CT scanner . HRTC is far more sensitive for the diagnosis or exclusion of early and mild

forms of COVID-19 pneumonia, as well as for monitoring disease progression. These characteristics make HRCT the best

technique for reaching an early diagnosis and isolating patients to contain the infection in a pandemic scenario .

COVID-19 pneumonia has been divided into four stages, and the transition between two stages may carry overlapping

findings  (Figure 1, Table 1):

Figure 1. COVID-19 Pneumonia phases and possible evolutions. In (a), a subpleural ground-glass opacity (white arrow in

(a)) indicating phase 1 is appreciable; in (b), extensive subpleural crazy paving pattern (black arrow in (b)) is preferrable

to phase 2 and white dotted arrows indicate peripheral pulmonary vessel widening; in (c), consolidations (black circles in

(c)) suggest phase 3; in (d), irregular consolidations coexisting (black dotted arrows in (d)) with ground glass opacities

(black arrow in (d)) and crazy paving (black arrows in (d)) represent phase 4; in e, ARDS, a possible complication of

COVID-19 pneumonia, presenting with asymmetric dependent consolidations (black asterisk in (e)) and widespread

confluent ground glass opacities.

Table 1. COVID-19 pneumonia main radiological findings, additional features, and spatial distribution in relation to the four

phases defined by Pan F. .

Stage Phase Timing
(Days)

Predominant
Radiological Findings Additional Findings Spatial Distribution of

Radiological Findings

1 Early 0–4 ground glass opacities peripheral vessel widening

halo sign

atoll sign or reversed halo

sign

overlapping of radiological

findings in different phases

rarity of:

lymphadenopathies, pleural

effusions, pulmonary

nodules

bilateral

peripheral/subpleural

centro-parenchymal

(atypical)

lower lobes prevalence

2 Progressive 5–8

crazy paving pattern,
ground glass opacities

and small
consolidations

3 Peak 9–13 consolidative foci

4 Absorption ≥14 ground-glass opacities
and linear consolidation

The table was reproduced from Guarnera A, Podda P, Santini E, Paolantonio P, Laghi A. “Differential diagnoses of COVID-

19 pneumonia: The current challenge for the radiologist-a pictorial essay”, Insights Imaging. 2021 Mar 11;12 (1):34, under
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the terms and conditions of the Creative Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/ accessed on date 10 June 2021).

Early phase/Stage 1 refers to days 0–4, and ground glass opacities represent the main radiological findings (Figure
1a);

Progressive phase/Stage 2 refers to days 5–8, and the hallmark is represented by crazy paving pattern (Figure 1b)

coexisting with extensive ground glass opacities and initial consolidative foci;

Peak phase/Stage 3 is typical of days 9 to 13, and CT shows consolidations (Figure 1c), sometimes surrounded by a

ground glass halo (halo sign);

Absorption phase/Stage 4 starts around day 14, and ground-glass areas together with linear consolidations are

appreciable (Figure 1d).

Opacities are typically bilateral and subpleural with an apicobasal gradient of distribution. Additional radiological features

are peripheral pulmonary vessel widening, while pleural effusions, pulmonary nodules, and mediastinal lymphadenopathy

are rare findings .

Clinical conditions may worsen suddenly, and patients may show wheezing, hunger for air, tachypnea with reduced blood

oxygen saturation. These features indicate COVID-19 pneumonia progression to ARDS (acute respiratory distress

syndrome) . ARDS radiologically presents on HRCT with patchy confluent areas of ground glass and dependent

consolidations with a typical antero-posterior gradient . Clinical and radiological monitoring are keys to the early

identification and treatment of ARDS in COVID-19 pneumonia. HRCT is extremely sensitive to identify disease

progression and complications, but it exposes patients to high radiation doses, is not cost-effective, and decontamination

is far longer and more complex. On the other hand, chest X-ray is less sensitive, but cost and time effective with the

advantage of easier decontamination . For these reasons, chest X-rays may be used to monitor disease progression.

The sudden onset of typical ARDS symptoms together with the identification of the abovementioned radiological features

which do not match patients’ COVID-19 pneumonia phase should always be regarded as a possible sign of complications,

such as ARDS.

3. Idiopathic Interstitial Pneumonias

The 2013 Idiopathic Interstitial Pneumonia (IIP) Classification of the American Thoracic Society/European Respiratory

Society identified three categories  in relation to clinical, radiological, and pathological criteria: Major idiopathic interstitial

pneumonias, rare idiopathic interstitial pneumonias, and unclassifiable idiopathic interstitial pneumonias.

Major IIPs include chronic fibrosing IIPs (NSIP/non-specific interstitial pneumonia and IPF/idiopathic pulmonary fibrosis),

smoking-related IIPs (RB-ILD/respiratory bronchiolitis-associated interstitial lung disease, DIP/desquamative interstitial

pneumonia), and acute/subacute IIPs (AIP/acute interstitial pneumonia and COP/cryptogenic organizing pneumonia).

Rare IIPs include PPFE/pleuroparenchymal fibroelastosis and LIP/lymphoid interstitial pneumonia. Unclassifiable IIPs

include pneumonias with no final diagnosis  (Figure 2; Table 2).

Figure 2. The chart schematically illustrates the 2013 Idiopathic Interstitial Pneumonia (IIP) Classification of the American

Thoracic Society/European Respiratory Society .

Table 2. The table illustrates typical CT features and patterns of distribution of the different IIPs.
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Idiopathic Interstitial Pneumonias Typical CT Features Pattern of Distribution

Main
Idiopathic
Interstitial

Pneumonias

Chronic Fibrosing
Interstitial

Pneumonias

Idiopathic Pulmonary
Fibrosis

macrocystic honeycombing,
architectural distortion,
traction bronchiectases,

irregular reticular opacities,
decreased lung volumes, non-

predominant ground glass
opacities

apicobasal gradient,
heterogeneous

involvement, subpleural
location

Non Specific Interstitial
Pneumonia

no apicobasal gradient, basal
predominance, homogeneous

involvement, symmetric,
peripheral, subpleural sparing

ground glass, irregular
reticular opacities, traction

bronchiectases

Smoking-Related
Interstitial

Pneumonias

Respiratory
Bronchiolitis-

Associated Interstitial
Lung Disease

centrilobular nodules,
bronchial wall thickening,
ground glass opacities,

centrilobular emphysema

diffuse or upper lobes
predominance,
centrilobular

Desquamative
Interstitial Pneumonia

ground glass, linear or
reticular opacities, rare

perivascular cysts

apicobasal gradient,
peripheral

Acute/Subacute
Interstitial

Pneumonias

Cryptogenic
Organizing Pneumonia

ground glass, consolidations,
rare centrilobular nodules and

reticular opacities

apicobasal gradient,
unilateral or bilateral,
patchy distribution,

peribronchial or
peripheral, migration
tendency, possible
subpleural sparing

Acute Interstitial
Pneumonia

exudative: patchy ground
glass, consolidation;

organizing: architectural
distortions, traction

bronchiectases,
honeycombing

bilateral, symmetric,
dependent lung segments,

basal

Rare
Idiopathic
Interstitial

Pneumonias

 

Lymphoid Interstitial
Pneumonia

perivascular thin-walled cysts,
ground glass, centrilobular
nodules, septal thickening

bilateral, basal, or diffuse

Idiopathic
Pleuroparenchymal

Fibroelastosis

fibrotic changes, pleural
thickening, consolidations,

architectural distortions,
traction bronchiectasis, hilar
elevation, progressive upper

lobe volume loss

bilateral, upper field
predominance, subpleural

The gold standard for a final diagnosis is the multidisciplinary discussion, highlighting the importance of concordance

among clinical, radiological, and pathological data . In this context, the radiologist plays a pivotal role as the

concordance of typical clinical and radiological presentation of IIPs may preserve patients from undergoing invasive

procedures, such as pulmonary biopsy, i.e., certain UIP/IPF .

Therefore, what the radiologist should know are the main radiological features of each IIP and the differences among IIPs

to reach a correct diagnosis. Chest X-rays are frequently normal or insensitive for a final diagnosis in the first stages, and

high-resolution computed tomography (HRTC) represents the most sensitive and specific radiological technique to

achieve a diagnosis .

Radiologists’ ability to reach a correct diagnosis highly rely on image quality. Raghu et al.  defined the optimal HRCT

diagnostic protocol for diagnosing UIP, the most common among IIPs . In this respect, the abovementioned protocol

could be applied to all suspected IIPs to achieve a final diagnosis.

HRTC is preferentially acquired from volumetric scanning of the chest , with thinnest collimation , shortest rotation

time, and highest pitch to guarantee high quality images with an optimal evaluation of subtle abnormalities, the possibility

of post-processing (reformat, MIP/Maximum Intensity Projections, MinIP/Minimum Intensity Projection), and avoidance of

movement artifacts . It is recommended to acquire low-dose scans, avoiding ultralow-dose scans, with adjustment in

tube dose and tube current in relation to patients’ sizes . Three acquisitions are suggested: Supine position at

sustained end-inspiration ; supine position at sustained end-expiration after a prolonged expiration, to detect air
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trapping ; and prone position at sustained end-inspiration to optimally analyze peripheral lung pathology without

dependent lung atelectasis .

A systematic approach to HRTC may help to correctly diagnose or exclude IIPs. The pipeline entails evaluating image

quality, the description of pathology features with standard terminology, and the analysis of pathology distribution within

the lungs. The first differential diagnosis will be between a UIP pattern, and non-UIP patterns. Among non-UIP patterns,

the radiologist should identify the presence of fibrotic features to further split the group into fibrotic IIPs and non-fibrotic

IIPs. Ancillary features will help to identify the specific IIP .

3.1. Major Idiopathic Interstitial Pneumonias

Major idiopathic interstitial pneumonias are divided into: Chronic fibrosing IIPs, including idiopathic pulmonary fibrosis

(IPF) and idiopathic nonspecific interstitial pneumonia (NSIP); smoking-related IIPs, including respiratory bronchiolitis-

associated interstitial lung disease (RB-ILD) and desquamative interstitial pneumonia (DIP); acute/subacute IIPs,

including cryptogenic organizing pneumonia (COP) and acute interstitial pneumonia (AIP) .

3.1.1. Chronic Fibrosing IIPs

Idiopathic Pulmonary Fibrosis

Idiopathic pulmonary fibrosis is the most common IIP, presents with cough and dyspnea, and represents the clinical

syndrome associated with a specific histological pattern called usual interstitial pneumonia (UIP) . UIP is not

pathognomonic of IPF, but may be secondary to collagenopathies, hypersensitivity pneumonia, pneumotoxic drugs

resulting in a better prognosis. If UIP is secondary to IPF, and therefore, no cause is known, the prognosis is poor

compared to the other IIPs .

An official ATS/ERS/JRS/ALAT clinical practice guideline providing clinical and radiological recommendations for

diagnosing IPF was published in 2018. In particular, the guideline: Defined IPF diagnostic criteria; endorsed the

importance of a detailed patient’s anamnesis, including medication use and environmental exposure; reaffirmed the

pivotal role of the multidisciplinary discussion; gave indications on HRTC protocol and HRTC patterns; provided

indications for serological testing, cellular analysis of BAL fluid and SLB/TBBx and criobiopsy . Diagnosis of IPF

requires excluding known causes of ILD; UIP pattern; combination of HRTC and histopathological pattern if lung biopsy is

suggested . UIP is divided into four patterns in relation to HRTC findings: UIP; probable UIP; indeterminate for UIP;

alternative diagnosis .

UIP is characterized by macrocystic honeycombing as a specific marker, architectural distortion with traction

bronchiectases, irregular, reticular opacities, and decreased lung volumes . Apicobasal gradient, heterogeneous

involvement, and subpleural distribution are typical features . Ground glass opacities are present, especially during

disease exacerbation, but these opacities are limited in extent , and often accompanied by superimposed reticular

patterns. There is a clear demarcation between healthy pulmonary parenchyma and UIP affected pulmonary parenchyma

. Occasionally, millimetric nodular calcifications may be appreciated . Mediastinal lymphadenopathies  and

coexisting emphysema may occur. Patients presenting with typical UIP features do not undergo lung biopsy and are

diagnosed as IPF patients  (Figure 3a).

Figure 3. Major IIPs: Chronic Fibrosing IIPs. In (a), the UIP pattern is characterized by traction bronchiectases (black

arrow in (a)), irregular reticular opacities, basal and subpleural macrocystic honeycombing (black oval in (a)), and non-
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prevalent ground-glass opacities (back arrow in (a)); in (b), the NSIP pattern is characterized by the bilateral, basal and

diffuse ground glass with typical subpleural parenchymal preservation (white dotted arrows in (b)), coexisting with

irregular reticular opacities and traction bronchiectasis (black arrow in (b)).

Probable UIP does not show radiological honeycombing, but the coexistence of peripheral traction bronchiectasis,

subpleural and basal reticular abnormalities, and non-predominant ground-glass opacities; indeterminate for UIP is

assigned to HRTCs demonstrating features of fibrosis without UIP/probable UIP criteria; alternative diagnosis is assigned

to patterns suggesting a fibrotic lung disease different from IPF. In all previous cases, lung biopsy is required .

The radiologist has a crucial role in identifying a UIP pattern, in preventing the patient from undergoing a non-indicated

biopsy, in describing UIP patterns requesting biopsies, or in suggesting alternative diagnoses.

Non-Specific Interstitial Pneumonia

NSIP presents with cough, dyspnea, and fatigue and may occur as an idiopathic condition or be secondary to underlying

diseases, such as collagenopathies or to pneumotoxic drugs .

HRCT shows peripheral, basal, and symmetric ground glass opacities in the majority of patients, and irregular, reticular

opacities and traction bronchiectases are extremely common findings . The preservation of subpleural pulmonary

tissue and the absence or sparse presence of microcystic honeycombing are typical and helpful in distinguishing NSIP

from UIP . Other key features to exclude UIP are the absence of an apicobasal gradient, finer reticular pattern and

micronodules . Consolidations are uncommon and suggest the co-presence of OP . These radiological features

suggest that a variable degree of fibrosis is appreciable in the majority of NSIP patients and justifies the inclusion in the

chronic fibrosing IIPs  (Figure 3b).

3.1.2. Smoking-Related IIPs

Respiratory Bronchiolitis-Associated Interstitial Lung Disease

It is smoking-related IIP presenting with mild dyspnea and cough, diffusively affecting lungs or with upper pulmonary lobe

predominance. Chest CT is characterized by centrilobular nodules, bronchial wall thickening, and ground glass opacities

. Frequently, coexisting centrilobular emphysema is described in relation to smoking habits  (Figure 4a).

[17]

[18]

[4][34][35]

[36]

[18] [4]

[9]

[37][38] [4]



Figure 4. Major IIPs: Smoking-Related IIPs. In (a), RB-ILD is characterized by bilateral widespread ground glass

opacities, centrilobular nodules, and centrilobular (black dotted arrows), and subpleural emphysema; in (b,c), DIP shows

subpleural ground-glass areas (white arrow in (b)) associated with reticular, thin opacities and centrilobular (black dotted

arrows) emphysema, while in (c), perivascular cysts are evident (white-bordered black arrow in (c)).

Desquamative Interstitial Pneumonia

It is an IIP predominantly affecting smokers, but also documented in non-smokers and presenting with cough and dyspnea

. It is characterized by peripheral, basal ground glass opacities. Coexistence of linear or reticular opacities and

perivascular cysts indicates fibrotic changes  (Figure 4b,c). Despite radiological differences with RB-ILD, differential

diagnosis may be difficult with possible overlapping between the two pathologies.

RB-ILD and DIP should be distinguished from airspace enlargement with fibrosis (AEF), which represents an incidental

radiological and/or pathological finding consisting in the coexistence between emphysema and interstitial fibrosis. AEF

does not show clinically compared to pulmonary fibrosis and emphysema (CPFE), which represents the clinical

manifestation of the same pattern .

3.1.3. Acute/Subacute IIPs

Cryptogenic Organizing Pneumonia

OP may be idiopathic (COP) or secondary to collagenopathies, pneumotoxic drugs, cancer, or vasculitis and represents a

stereotypical pulmonary reaction. OP presents with cough and dyspnea, which worsen during exacerbations and may be

accompanied by fever . In the initial stage, HRTC shows unilateral or bilateral patchy ground glass opacities evolving to

consolidations with air bronchogram, surrounded by ground glass (reversed halo sign) in the late stages . There is an

apicobasal gradient with peribronchial or peripheral distribution . In some cases, subpleural pulmonary tissue is spared

) similarly to NSIP and differently to UIP. OP opacities characteristically migrate, changing location and size; and

increase over weeks of antibiotics . Centrilobular nodules may be present and cavitate or coexist with irregular linear

opacities  (Figure 5a–c). OP exacerbations may result in progressive interstitial fibrosis and represent a fibrosing

variant of OP resembling NSIP . Differential diagnosis between the two IIPs is suggested by the presence of

consolidations in OP , although NSIP and OP may overlap in lung-dominant connective tissue disease , as they

represent a stereotypical pulmonary response to external or internal agents.

Figure 5. Major IIPs: Acute/Subacute IIPs. In (a–c), OP shows centro-parenchymal ground glass opacities (black arrow in

(a)) coexisting with consolidations (black circles in (a–c)) and is characterized by typical subpleural parenchymal

preservation (white dotted arrows in (a)), and irregular consolidations (black dotted arrow in (c)). In (d), exudative AIP is

indicated by confluent, symmetric ground-glass opacities, and smooth septal thickening; while, in e, organizing AIP is

characterized by architectural distortions, traction bronchiectases (black arrow in (e)), and microcystic honeycombing

(white circle in (e)) coexisting with ground-glass opacities and consolidative foci.

Acute Interstitial Pneumonia

AIP patients show sudden onset of dyspnea with laboratory alterations and frequently need hospital admission. It is a

pneumonia consisting of two main phases. During the early stage (exudative AIP), bilateral, symmetric, patchy ground

glass opacities are predominant and may coexist with consolidations of the dependent segments of the lungs .
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Then, in the late phase (organizing AIP), architectural distortions, traction bronchiectases, and honeycombing are

common findings  (Figure 5d,e). Organizing AIP may progress to other IIP patterns as NSIP or to pulmonary fibrosis

.

Exudative AIP should also be distinguished from acute exacerbation of IIPS, which is more common in IPF. Differential

diagnosis is suggested by the overlapping of new bilateral patchy ground glass opacities and consolidations with a typical

IPF pattern characterized by honeycombing, traction bronchiectases, and reticular opacities .

3.2. Rare Idiopathic Interstitial Pneumonias

Rare idiopathic interstitial pneumonias include lymphoid interstitial pneumonia and idiopathic pleuroparenchymal

fibroelastosis. Rare histological patterns have been grouped under this category, but they do not represent distinct IIPs,

and no specific radiological pattern has been identified .

3.2.1. Lymphoid Interstitial Pneumonia

It is a rare IIP presenting with cough and dyspnea and is not rarely associated with systemic immunodeficiency

syndromes . Chest CT demonstrates diffuse and basal ground glass opacities, centrilobular nodules, and septal

thickening . The hallmark of LIP is the presence of thin-walled perivascular cysts disseminated through the lung

parenchyma with bilateral perivascular distribution  in contrast to UIP (Figure 6a).

Figure 6. Rare IIPs. In (a), LIP is characterized by thin-walled perivascular cysts (white-bordered black arrows in (a)), and

may coexist with subpleural ground glass opacities (white arrow in (a)) and crazy paving pattern (black arrow in (a)); in

(b), PPFE is characterized by architectural distortions, traction bronchiectases, and subpleural fibrotic consolidations

distributed bilaterally and predominantly at the upper fields.

3.2.2. Idiopathic Pleuroparenchymal Fibroelastosis

PPFE is a rare IIP presenting with dyspnea and cough and associated with bone marrow transplantation, autoimmune

disease, and genetic predisposition. PPFE is characterized by bilateral, subpleural fibrotic changes and pleural thickening,

resulting in dense subpleural consolidations coexisting with architectural distortions, traction bronchiectasis, and hilar

elevation leading to progressive upper lobe volume loss . It shows upper field predominance, and pneumothorax is

a common complication  (Figure 6b).

3.3. Unclassifiable Idiopathic Interstitial Pneumonias

Unclassifiable idiopathic interstitial pneumonias include pneumonias without a final diagnosis in relation to specific criteria:

Absence of adequate clinical, radiological, and/or histological data; discordance among clinical, radiological, and

pathological findings; and presence of various high-resolution CT patterns and/or pathological patterns suggesting

idiopathic interstitial pneumonia. Major discordances in clinical, radiological, and pathological findings may be related to

alteration of radiological and/or pathological findings secondary to therapy and to new or unusual entities .

4. Differential Diagnosis between COVID-19 Pneumonia and Idiopathic
Interstitial Pneumonias

COVID-19 pneumonia and IIPs represent complex lung pathologies, and differential diagnosis is frequently challenging.

Multidisciplinary discussion is pivotal to reach a final and correct diagnosis . Radiological findings should always be
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correlated to patients’ anamnesis, clinical conditions, and laboratory. Chest HRCT should always juxtapose the patients’

previous HRCT exams.

Idiopathic Interstitial Pneumonias and COVID-19 Pneumonia are different entities, but share some radiological features,

which may be analyzed and differentiated in relation to the different phases of COVID-19 pneumonia, as indicated in

Table 3.

Table 3. The different IIPs generally share at least one radiological feature among ground-glass, crazy paving, and

consolidations, with COVID-19 pneumonia, though often with different timing.

Idiopathic Interstitial Pneumonias Ground Glass Crazy
Paving Consolidations

Main Idiopathic
Interstitial

Pneumonias

Chronic Fibrosing
Interstitial

Pneumonias

Idiopathic Pulmonary
Fibrosis

C (non
predominant

pattern,
exacerbation)

R R

Non-Specific Interstitial
Pneumonia C OD/A R

Smoking-Related
Interstitial

Pneumonias

Respiratory Bronchiolitis-
Associated Interstitial Lung

Disease
C R OD/A

Desquamative Interstitial
Pneumonia C OD/A OD/A

Acute/Subacute
Interstitial

Pneumonias

Cryptogenic Organizing
Pneumonia

C (initial
exacerbation) OD/A C (late)

Acute Interstitial Pneumonia C (early) C C (early)

Rare Idiopathic
Interstitial

Pneumonias
 

Lymphoid Interstitial
Pneumonia C C/R R

Idiopathic
Pleuroparenchymal

Fibroelastosis
OD/A OD/A C

C, common; R, rare; OD/A, occasionally described/absent.

The approach we propose is to start by collecting a detailed patient’s anamnesis to identify possible close contacts with

COVID-19 affected patients and to investigate the type and timing of symptoms. These last data are paramount since

COVID-19 pneumonia is divided into four stages in which symptoms timing and radiological features are related . The

perfect match between typical symptoms and the correlated radiological picture may help to suggest COVID-19 diagnosis

and guarantee patients’ isolation to avoid infection spread. A mismatch between patients’ anamnesis and Imaging should

suggest a possible differential diagnosis. Comparison with previous HRCT scans is crucial to identify possible chronic or

long-lasting radiological findings of IIPs. In particular, IIPs generally show the presence of typical and/or additional

radiological findings which are uncommon or rare in COVID-19 pneumonia:

tendency of the consolidations to migrate (OP)  (Figure 5a–c);

preferential involvement of lobular periphery, with relative preservation of the lobular core, resulting in a “peri-lobular

pattern” (OP)  (Figure 5a–c);

ground-glass opacities during disease exacerbation, but limited in extent (IPF/UIP)  (Figure 3a);

relative sparing of subpleural pulmonary tissue (NSIP, OP)  (Figure 3b and Figure 5a–c);

predominance at the upper fields (RB-ILD, LIP, PPFE)  (Figure 4a and Figure 6);

apicobasal gradient and heterogeneous involvement of the lungs (IPF/UIP)  (Figure 3a);

clear demarcation between healthy pulmonary parenchyma and affected pulmonary parenchyma (IPF/UIP) 

(Figure 3a);
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coexistence of other radiological findings as centrilobular nodules (RB-ILD, OP) and thin-walled cysts (LIP) 

(Figure 4a, Figure 5a–c and Figure 6a);

presence of fibrosis that may be appreciated as parenchymal distortion, traction bronchiectases and/or honeycombing

(IPF/UIP, NSIP, OP, late-stage AIP, PPFE)  (Figure 3, Figure 5a–c,e and Figure 6b);

pleural thickening (PPFE)  (Figure 6b);

pleural effusions (exudative AIP, OP)  (Figure 5a–d).

Despite the abovementioned radiological differences between OP and COVID-19 pneumonia, OP has been speculated to

be characteristic of “absorption stage” of COVID-19 pneumonia as a universal response to lung injury .

Finally, the differential diagnosis between AIP and ARDS may be extremely difficult, since clinical presentation may be

similar. Some radiological findings differ between the two lung diseases, since AIP tends to present a more symmetric

distribution with lower lung predominance compared to ARDS  in patients without a known cause and who did not

undergo typical COVID-19 pneumonia phases.

5. Conclusions

COVID-19 pneumonia differential diagnosis with IIPs is challenging, since these entities may share common radiological

findings as ground glass opacities, crazy paving patterns, and consolidations. Multidisciplinary discussion is crucial to

reach a final and correct diagnosis. The radiologist should always collect a detailed anamnesis from correlating symptom

types and timing to a COVID-19 pneumonia radiological features in relation to disease stage. The perfect clinical-

radiological match may suggest COVID-19 diagnosis. A mismatch between patients’ anamnesis/clinical symptoms and

Imaging should suggest a possible differential diagnosis. Comparison with previous HRCT scans is crucial to identify

possible chronic or long-lasting radiological findings of IIPs. In particular, IIPs generally show the presence of typical

and/or additional radiological findings (i.e., thin-walled cysts in LIP), which are uncommon or rare in COVID-19

pneumonia. An optimal evaluation of HRTC may help in containing the disease, in promoting better treatment for patients,

and in providing an efficient allocation of human and economic resources.

References

1. Hani, C.; Trieu, N.H.; Saab, I.; Dangeard, S.; Bennani, S.; Chassagnon, G.; Revel, M.-P. COVID-19 pneumonia: A revie
w of typical CT findings and differential diagnosis. Diagn. Interv. Imaging 2020, 101, 263–268.

2. Guarnera, A.; Podda, P.; Santini, E.; Paolantonio, P.; Laghi, A. Differential diagnoses of COVID-19 pneumonia: The curr
ent challenge for the radiologist-a pictorial essay. Insights Imaging 2021, 12, 34–44.

3. Dai, W.-C.; Zhang, H.-W.; Yu, J.; Xu, H.-J.; Chen, H.; Luo, S.-P.; Zhang, H.; Liang, L.-H.; Wu, X.-L.; Lei, Y.; et al. CT Ima
ging and Differential Diagnosis of COVID-19. Can. Assoc. Radiol. J. 2020, 71, 195–200.

4. Travis, W.D.; Costabel, U.; Hansell, D.M.; King, T.E., Jr.; Lynch, D.A.; Nicholson, A.G.; Ryerson, C.J.; Ryu, J.H.; Selma
n, M.; Wells, A.U.; et al. An official American Thoracic Society/European Respiratory Society statement: Update of the i
nternational multidisciplinary classification of the idiopathic interstitial pneumonias. Am. J. Respir. Crit. Care Med. 2013,
188, 733–748.

5. Chan, J.F.-W.; Yuan, S.; Kok, K.-H.; To, K.K.-W.; Chu, H.; Yang, J.; Xing, F.; Liu, J.; Yip, C.C.-Y.; Poon, R.W.-S.; et al. A
Familial Cluster of Pneumonia Associated with the 2019 Novel Coronavirus Indicating Person-to-Person Transmission:
A Study of a Family Cluster. Lancet 2020, 395, 514–523.

6. Guan, W.-J.; Ni, Z.-Y.; Hu, Y.; Liang, W.-H.; Ou, C.-Q.; He, J.-X.; Liu, L.; Shan, H.; Lei, C.-L.; Hui, D.S.C.; et al. Clinical
Characteristics of Coronavirus Disease 2019 in China. N. Engl. J. Med. 2020, 382, 1708–1720.

7. Pormohammad, A.; Ghorbani, S.; Baradaran, B.; Khatami, A.; Turner, R.; Mansournia, M.A.; Kyriacou, D.N.; Idrovo, J.-
P.; Bahr, N.C. Clinical characteristics, laboratory findings, radiographic signs and outcomes of 61,742 patients with conf
irmed COVID-19 infection: A systematic review and meta-analysis. Microb. Pathog. 2020, 147, 104390.

8. Böger, B.; Fachi, M.M.; Vilhena, R.O.; Cobre, A.F.; Tonin, F.S.; Pontarolo, R. Systematic review with meta-analysis of th
e accuracy of diagnostic tests for COVID-19. Am. J. Infect. Control. 2021, 49, 21–29.

9. Rubin, G.D.; Ryerson, C.J.; Haramati, L.B.; Sverzellati, N.; Kanne, J.P.; Raoof, S.; Schluger, N.W.; Volpi, A.; Yim, J.-J.;
Martin, I.B.K.; et al. The Role of Chest Imaging in Patient Management during the COVID-19 Pandemic: A Multinational
Consensus Statement from the Fleischner Society. Radiology 2020, 296, 172–180.

[34][37]

[4][17][53][60]

[4][31][60]

[4]

[1]

[29]



10. Wong, H.Y.F.; Lam, H.Y.S.; Fong, A.H.-T.; Leung, S.T.; Chin, T.W.-Y.; Lo, C.S.Y.; Lui, M.M.-S.; Lee, J.C.Y.; Chiu, K.W.-
H.; Chung, T.W.-H.; et al. Frequency and Distribution of Chest Radiographic Findings in Patients Positive for COVID-1
9. Radiology 2020, 296, E72–E78.

11. Jacobi, A.; Chung, M.; Bernheim, A.; Eber, C. Portable chest X-ray in coronavirus disease-19 (COVID-19): A pictorial re
view. Clin. Imaging 2020, 64, 35–42.

12. Pan, F.; Ye, T.; Sun, P.; Gui, S.; Liang, B.; Li, L.; Zheng, D.; Wang, J.; Hesketh, R.L.; Yang, L.; et al. Time Course of Lun
g Changes on Chest CT During Recovery from 2019 Novel Coronavirus (COVID-19) Pneumonia. Radiology 2020, 295,
715–721.

13. Bernheim, A.; Mei, X.; Huang, M.; Yang, Y.; Fayad, Z.A.; Zhang, N.; Diao, K.; Lin, B.; Zhu, X.; Li, K.; et al. Chest CT Fin
dings in Coronavirus Disease-19 (COVID-19): Relationship to Duration of Infection. Radiology 2020, 295, 685–691.

14. Chung, M.; Bernheim, A.; Mei, X.; Zhang, N.; Huang, M.; Zeng, X.; Cui, J.; Xu, W.; Yang, Y.; Fayad, Z.A.; et al. CT Imag
ing Features of 2019 Novel Coronavirus (2019-nCoV). Radiology 2020, 295, 202–207.

15. Kanne, J.P.; Little, B.P.; Chung, J.H.; Elicker, B.M.; Ketai, L.H. Essentials for Radiologists on COVID-19: An Update—R
adiology Scientific Expert Panel. Radiology 2020, 296, E113–E114.

16. Sheard, S.; Rao, P.; Devaraj, A. Imaging of acute respiratory distress syndrome. Respir. Care 2012, 57, 607–612.

17. Raghu, G.; Remy-Jardin, M.; Myers, J.; Richeldi, L.; Wilson, K.C. The 2018 Diagnosis of Idiopathic Pulmonary Fibrosis
Guidelines: Surgical Lung Biopsy for Radiological Pattern of Probable Usual Interstitial Pneumonia Is Not Mandatory. A
m. J. Respir. Crit. Care Med. 2019, 200, 1089–1092.

18. Mueller-Mang, C.; Grosse, C.; Schmid, K.; Stiebellehner, L.; Bankier, A.A. What every radiologist should know about idi
opathic interstitial pneumonias. Radiographics 2007, 27, 595–615.

19. Dodd, J.D.; de Jong, P.A.; Levy, R.D.; Coxson, H.O.; Mayo, J.R. Conventional high-resolution CT versus contiguous mu
ltidetector CT in the detection of bronchiolitis obliterans syndrome in lung transplant recipients. J. Thorac. Imaging 200
8, 23, 235–243.

20. Hansell, D.M. Thin-section CT of the lungs: The Hinterland of normal. Radiology 2010, 256, 695–711.

21. Kubo, T.; Ohno, Y.; Kauczor, H.U.; Hatabu, H. Radiation dose reduction in chest CT—Review of available options. Eur.
J. Radiol. 2014, 83, 1953–1961.

22. Braun, F.M.; Johnson, T.R.C.; Sommer, W.H.; Thierfelder, K.M.; Meinel, F.G. Chest CT using spectral filtration: Radiatio
n dose, image quality, and spectrum of clinical utility. Eur. Radiol. 2015, 25, 1598–1606.

23. Pontana, F.; Billard, A.-S.; Duhamel, A.; Schmidt, B.; Faivre, J.-B.; Hachulla, E.; Matran, R.; Remy, J.; Remy-Jardin, M.
Effect of Iterative Reconstruction on the Detection of Systemic Sclerosis–related Interstitial Lung Disease: Clinical Expe
rience in 55 Patients. Radiology 2016, 279, 297–305.

24. De Margerie-Mellon, C.; de Bazelaire, C.; Montlahuc, C.; Lambert, J.; Martineau, A.; Coulon, P.; de Kerviler, E.; Beigel
man, C. Reducing Radiation Dose at Chest CT: Comparison Among Model-based Type Iterative Reconstruction, Hybrid
Iterative Reconstruction, and Filtered Back Projection. Acad. Radiol. 2016, 23, 1246–1254.

25. Mayo, J.R. CT evaluation of diffuse infiltrative lung disease: Dose considerations and optimal technique. J. Thorac. Ima
ging 2009, 24, 252–259.

26. Tokura, S.; Okuma, T.; Akira, M.; Arai, T.; Inoue, Y.; Kitaichi, M. Utility of expiratory thin-section CT for fibrotic interstitial
pneumonia. Acta Radiol. 2014, 55, 1050–1055.

27. Miller, W.T., Jr.; Chatzkel, J.; Hewitt, M.G. Expiratory air trapping on thoracic computed tomography. A diagnostic subcla
ssification. Ann. Am. Thorac. Soc. 2014, 11, 874–881.

28. Kim, M.; Lee, S.M.; Song, J.-W.; Do, K.-H.; Lee, H.J.; Lim, S.; Choe, J.; Park, K.J.; Park, H.J.; Kim, H.J.; et al. Added va
lue of prone CT in the assessment of honeycombing and classification of usual interstitial pneumonia pattern. Eur. J. R
adiol. 2017, 91, 66–70.

29. Sverzellati, N.; Lynch, D.A.; Hansell, D.M.; Johkoh, T.; King, T.E., Jr.; Travis, W.D. American Thoracic Society-European
Respiratory Society Classification of the Idiopathic Interstitial Pneumonias: Advances in Knowledge since 2002. Radiog
raphics 2015, 35, 1849–1871.

30. Hunninghake, G.W.; Lynch, D.A.; Galvin, J.R.; Gross, B.H.; Mu¨ller, N.; Schwartz, D.A.; King, T.E.; Lynch, J.P.; Hegele,
R.; Waldron, J.; et al. Radiologic Findings Are Strongly Associated with a Pathologic Diagnosis of Usual Interstitial Pne
umonia. Chest 2003, 124, 1215–1223.

31. Oliveira, D.S.; de Araújo Filho, J.A.; Paiva, A.F.L.; Ikari, E.S.; Chate, R.C.; Nomura, C.H. Idiopathic interstitial pneumoni
as: Review of the latest American Thoracic Society/European Respiratory Society classification. Radiol. Bras. 2018, 51,
321–327.



32. Akira, M.; Inoue, Y.; Kitaichi, M.; Yamamoto, S.; Arai, T.; Toyokawa, K. Usual interstitial pneumonia and nonspecific inter
stitial pneumonia with and without concurrent emphysema: Thin-section CT findings. Radiology 2009, 251, 271–279.

33. Souza, H.A.P.H.M.; Nogueira, K.S.; Matos, A.P.; Vieira, R.P.; Riedi, C.A.; Rosário, N.A.; Telles, F.Q.; Costa, L.M.D. Earl
y microbial colonization of cystic fibrosis patients identified by neonatal screening, with emphasis on Staphylococcus au
reus. J. Pediatr. 2006, 82, 377–382.

34. Johkoh, T.; Müller, N.L.; Colby, T.V.; Ichikado, K.; Taniguchi, H.; Kondoh, Y.; Fujimoto, K.; Kinoshita, M.; Arakawa, H.; Ya
mada, H.; et al. Nonspecific interstitial pneumonia: Correlation between thin-section CT findings and pathologic subgro
ups in 55 patients. Radiology 2002, 225, 199–204.

35. Suda, T.; Kono, M.; Nakamura, Y.; Enomoto, N.; Kaida, Y.; Fujisawa, T.; Imokawa, S.; Yasuda, K.; Hashizume, H.; Yoko
mura, K.; et al. Distinct prognosis of idiopathic nonspecific interstitial pneumonia (NSIP) fulfilling criteria for undifferentia
ted connective tissue disease (UCTD). Respir. Med. 2010, 104, 1527–1534.

36. Silva, C.I.S.; Müller, N.L.; Lynch, D.A.; Curran-Everett, D.; Brown, K.K.; Lee, K.S.; Chung, M.P.; Churg, A. Chronic hype
rsensitivity pneumonitis: Differentiation from idiopathic pulmonary fibrosis and nonspecific interstitial pneumonia by usin
g thin-section CT. Radiology 2008, 246, 288–297.

37. Sieminska, A.; Kuziemski, K. Respiratory bronchiolitis-interstitial lung disease. Orphanet J. Rare Dis. 2014, 9, 1–7.

38. Park, J.S.; Brown, K.K.; Tuder, R.M.; Hale, V.A.E.; King, T.E., Jr.; Lynch, D.A. Respiratory bronchiolitis-associated inters
titial lung disease: Radiologic features with clinical and pathologic correlation. J. Comput. Assist. Tomogr. 2002, 26, 13–
20.

39. Akira, M.; Yamamoto, S.; Hara, H.; Sakatani, M.; Ueda, E. Serial computed tomographic evaluation in desquamative int
erstitial pneumonia. Thorax 1997, 52, 333–337.

40. Kawabata, Y.; Hoshi, E.; Murai, K.; Ikeya, T.; Takahashi, N.; Saitou, Y.; Kurashima, K.; Ubukata, M.; Takayanagi, N.; Su
gita, H.; et al. Smoking-related changes in the background lung of specimens resected for lung cancer: A semiquantitati
ve study with correlation to postoperative course. Histopathology 2008, 53, 707–714.

41. Katzenstein, A.-L.A.; Mukhopadhyay, S.; Zanardi, C.; Dexter, E. Clinically occult interstitial fibrosis in smokers: Classific
ation and significance of a surprisingly common finding in lobectomy specimens. Hum. Pathol. 2010, 41, 316–325.

42. Snider, G.L.; Kleinerman, J.; Thurlbeck, W.M.; Bengali, Z.H. The definition of emphysema. Report of a National Heart, L
ung, and Blood Institute, Division of Lung Diseases workshop. Am. Rev. Respir. Dis. 1985, 132, 182–185.

43. Cordier, J.F. Organising pneumonia. Thorax 2000, 55, 318–328.

44. Kim, S.J.; Lee, K.S.; Ryu, Y.H.; Yoon, Y.C.; Choe, K.O.; Kim, T.S.; Sung, K.J. Reversed halo sign on high-resolution CT
of cryptogenic organizing pneumonia: Diagnostic implications. AJR Am. J. Roentgenol. 2003, 180, 1251–1254.

45. Cordier, J.-F. Cryptogenic organising pneumonia. Eur. Respir. J. 2006, 28, 422–446.

46. Izumi, T.; Kitaichi, M.; Nishimura, K.; Nagai, S. Bronchiolitis obliterans organizing pneumonia. Clinical features and diffe
rential diagnosis. Chest 1992, 102, 715–719.

47. Cordier, J.-F.; Loire, R.; Brune, J. Idiopathic Bronchiolitis Obliterans Organizing Pneumonia. Chest 1989, 96, 999–1004.

48. Akira, M.; Yamamoto, S.; Sakatani, M. Bronchiolitis obliterans organizing pneumonia manifesting as multiple large nodu
les or masses. Am. J. Roentgenol. 1998, 170, 291–295.

49. Haro, M.; Vizcaya, M.; Texidó, A.; Aguilar, X.; Arevalo, M. Idiopathic bronchiolitis obliterans organizing pneumonia with
multiple cavitary lung nodules. Eur. Respir. J. 1995, 8, 1975–1977.

50. Li, X.-R.; Peng, S.-C.; Wei, L.-Q. Nonspecific interstitial pneumonia overlaps organizing pneumonia in lung-dominant co
nnective tissue disease. Int. J. Clin. Exp. Pathol. 2015, 8, 11230–11235.

51. Johkoh, T.; Müller, N.L.; Taniguchi, H.; Kondoh, Y.; Akira, M.; Ichikado, K.; Ando, M.; Honda, O.; Tomiyama, N.; Nakamu
ra, H. Acute interstitial pneumonia: Thin-section CT findings in 36 patients. Radiology 1999, 211, 859–863.

52. Ichikado, K.; Suga, M.; Muranaka, H.; Gushima, Y.; Miyakawa, H.; Tsubamoto, M.; Johkoh, T.; Hirata, N.; Yoshinaga, T.;
Kinoshita, Y.; et al. Prediction of prognosis for acute respiratory distress syndrome with thin-section CT: Validation in 44
cases. Radiology 2006, 238, 321–329.

53. Ichikado, K.; Johkoh, T.; Ikezoe, J.; Takeuchi, N.; Kohno, N.; Arisawa, J.; Nakamura, H.; Nagareda, T.; Itoh, H.; Ando,
M. Acute interstitial pneumonia: High-resolution CT findings correlated with pathology. AJR Am. J. Roentgenol 1997, 16
8, 333–338.

54. Ichikado, K.; Suga, M.; Müller, N.L.; Taniguchi, H.; Kondoh, Y.; Akira, M.; Johkoh, T.; Mihara, N.; Nakamura, H.; Takaha
shi, M.; et al. Acute interstitial pneumonia: Comparison of high-resolution computed tomography findings between survi
vors and nonsurvivors. Am. J. Respir. Crit. Care Med. 2002, 165, 1551–1556.



55. Rice, A.J.; Wells, A.U.; Bouros, D.; du Bois, R.M.; Hansell, D.M.; Polychronopoulos, V.; Vassilakis, D.; Kerr, J.R.; Evan
s, T.W.; Nicholson, A.G. Terminal diffuse alveolar damage in relation to interstitial pneumonias. An autopsy study. Am. J.
Clin. Pathol. 2003, 119, 709–714.

56. Katzenstein, A.L.; Fiorelli, R.F. Nonspecific interstitial pneumonia/fibrosis. Histologic features and clinical significance. A
m. J. Surg. Pathol. 1994, 18, 136–147.

57. Collard, H.R.; Moore, B.B.; Flaherty, K.R.; Brown, K.K.; Kaner, R.J.; King, T.E., Jr.; Lasky, J.A.; Loyd, J.E.; Noth, I.; Olm
an, M.A.; et al. Acute exacerbations of idiopathic pulmonary fibrosis. Am. J. Respir. Crit. Care Med. 2007, 176, 636–64
3.

58. Akira, M.; Kozuka, T.; Yamamoto, S.; Sakatani, M. Computed Tomography Findings in Acute Exacerbation of Idiopathic
Pulmonary Fibrosis. Am. J. Respir. Crit. Care Med. 2008, 178, 372–378.

59. Honda, O.; Johkoh, T.; Ichikado, K.; Tomiyama, N.; Maeda, M.; Mihara, N.; Higashi, M.; Hamada, S.; Naito, H.; Yamam
oto, S.; et al. Differential diagnosis of lymphocytic interstitial pneumonia and malignant lymphoma on high-resolution C
T. AJR Am. J. Roentgenol. 1999, 173, 71–74.

60. Frankel, S.K.; Cool, C.D.; Lynch, D.A.; Brown, K.K. Idiopathic pleuroparenchymal fibroelastosis: Description of a novel
clinicopathologic entity. Chest 2004, 126, 2007–2013.

61. Chandler, P.W.; Shin, M.S.; Friedman, S.E.; Myers, J.L.; Katzenstein, A.L. Radiographic manifestations of bronchiolitis
obliterans with organizing pneumonia vs usual interstitial pneumonia. AJR Am. J. Roentgenol. 1986, 147, 899–906.

Retrieved from https://encyclopedia.pub/entry/history/show/34082


