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Summary

A subset of patients who present with acute respi-

ratory symptoms will develop acute hypoxic respi-

ratory failure with bilateral lung infiltrates and may

fulfill clinical criteria for the acute respiratory dis-

tress syndrome.

There is a wide variety of well-known etiologies, in-

cluding infection/sepsis, shock, trauma, aspira-

tion, oxygen toxicity and many others. A few cases

occur without an apparent cause or underlying

context such as acute interstitial pneumonia (AIP),

cryptogenic organizing pneumonia (COP), acute

eosinophilic pneumonia (AEP), while others occur

as a rapid deterioration of previously diagnosed or

undiagnosed chronic interstitial lung disorders

(ILD), such as idiopathic pulmonary fibrosis (IPF),

nonspecific interstitial pneumonia (NSIP), hyper-

sensitivity pneumonitis (HP), collagen vascular

disease with ILD (CVD-ILD). These patients need a

correct setting and management, especially re-

garding their oxygenation. It’s very important to

identify cases that have a treatable or potentially

reversible cause, and distinguish them from those

in whom the etiology is unknown and the response

to therapy is likely to be poor. Primarily pulmonary

infection, heart failure, pulmonary thromboem-

bolism, drug toxicity and collagen vascular dis-

eases should be excluded. 

The most important diagnostic tools are clinical fea-

tures, radiologic pattern, bronchoalveolar lavage,

transbronchial lung biopsy and surgical biopsy.

Fast diagnosis and prompt beginning of therapy are

of pivotal importance.

KEY WORDS: diffuse parenchymal lung disease, inter-

stitial lung disease, acute interstitial pneumonia, non-

specific interstitial pneumonia, acute respiratory fail-

ure, acute exacerbation, idiopathic pulmonary fibrosis,

acute eosinophilic pneumonia, organizing pneumonia.

Introduction

A subset of patients who present with acute respirato-

ry symptoms will develop acute hypoxic respiratory

failure with bilateral lung infiltrates. These patients

may fulfill clinical criteria for the acute respiratory dis-

tress syndrome (ARDS), including acute onset,

PaO2/FIO2 ratio ≤ 300 mm Hg, bilateral pulmonary infil-

trates on chest radiographs and absence of cardio-

genic pulmonary edema.

This is a “mixed bag” in terms of etiology and underly-

ing pathology, rather than a well-defined clinicopatho-

logical entity (1-3). From an etiologic standpoint, there

is a wide variety of well-known settings, including infec-

tion/sepsis, shock, trauma, aspiration, oxygen toxicity

and many others (4). A few cases occur without an ap-

parent cause or underlying context such as acute inter-

stitial pneumonia (AIP), cryptogenic organizing pneu-

monia (COP) (5), acute eosinophilic pneumonia (6);

while others occur as a rapid deterioration (RD) of pre-

viously diagnosed or undiag-

nosed chronic interstitial

lung disorders (ILD), such

as idiopathic pulmonary fi-

brosis (IPF) (7-9), nonspe-

cific interstitial pneumonia

(NSIP) (10), hypersensitivity

pneumonitis (HP) (11), colla-

gen vascular disease with ILD (CVD-ILD) (10,12). The

prototype and best studied of these miscellaneous con-

ditions is the acute exacerbation of IPF (AEx – IPF),

and along our manuscript we will mainly refer to AEx-

IPF.

The challenge for the clinician managing patients with

acute respiratory failure is to identify cases that have

a treatable or potentially reversible cause, and distin-

guish them from those in whom the etiology is un-

known and the response to therapy is likely to be poor.

Patient setting

Correct oxygenation has a pivotal role in the manage-

ment of these patients. The likelihood of a successful

outcome is the key consideration that should guide a

decision to admit patients with acute ILD to an inten-

Acute exacerbation
of IPF (AEx – IPF) is
the prototype and
best studied acute
exacerbation (AEx)
of ILD (AEx-ILD).
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sive care unit (ICU) for invasive mechanical ventilation

(MV). It is more appropriate to perform a trial of non-

invasive ventilation (NIV) in an intermediate respirato-

ry unit before consider patient ICU access.  These pa-

tients should carefully monitored and not hospitalized

in general ward. MV may seem an attractive option

when the disease is potentially reversible. Guidelines

concerning the referral to the ICU and initiation of MV

are lacking, and evidences suggest that invasive MV

for patients with acute ILD is appropriate when respi-

ratory failure follows a surgical procedure but is ques-

tionable in other circumstances because the outcome

of these patients admitted in ICU is very poor and MV

is mostly futile. In hospital mortality rate of patient with

AEx-IPF mechanically ventilated in ICU is always very

elevated, among 80-100% (13-15). This has led many

intensivists to deny initiation of invasive MV in this set-

ting. 

NIV approach seems to have lower mortality due,

maybe, to less deteriorated patients and less baro/vo-

lutrauma and ventilator induced lung injury (VILI) (15,

16).

MV is increasingly regarded as an absolute contraindi-

cation to lung transplantation, because in these cases

the outcome is poor due to an increased risk of pneu-

monia, caused by airways microbial colonization as-

sociated, of severe muscular deconditioning, depend-

ing on a protracted immobility, and of complications

such as sepsis and nutritional problems. New strate-

gies of bridging critical candidates to lung transplanta-

tion, like extracorporeal membrane oxygenation (EC-

MO) support, are promising strategies (17).

Clinical approach 

There is not a standardized approach in diagnostic

workup of these patients. Wuyts et al. (18) proposed a

diagnostic algorithm, but it needs validation in

prospective studies. We propose the diagnostic algo-

rithm used at our institution in the management of

acute presentation of intersti-

tial lung disease (Figure 1). 

The exclusion of underlying

occult etiologies becomes

an issue. Some causes of

ARDS, such as sepsis, pri-

or chemotherapy, surgery,

aspiration, or massive trau-

ma are clinically obvious at

the time of diagnosis. 

In patients presenting with

a rapid deterioration of res-

piratory symptoms and oxy-

genation it is necessary to rule out any possible re-

versible condition that may have caused the deteriora-

tion: pulmonary infection, heart failure and pulmonary

thromboembolism, as principals in decreasing order of

frequency (8). However, other less frequent etiologies

such as drug toxicity or connective tissue diseases

should be rule out. It is important to perform all the di-

agnostic examinations as soon as possible because a

Clinical approach to acute interstitial lung diseases
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fast diagnostic approach resulting in a precocious

starting of therapy was associated with a lower in hos-

pital mortality (19). The delay of some diagnostic ex-

aminations could lead to an impossibility to perform

them (e.g. bronchoscopy) because of rapid clinical de-

terioration. 

Diagnostic tools

The most important diagnostic tools are clinical fea-

tures, radiologic pattern, bron-

choalveolar lavage, trans-

bronchial lung biopsy and

surgical biopsy. 

Clinical features

Patients complain rapid on-

set of worsening dyspnea

with different degrees of

cough and sputum produc-

tion. Sometimes there is

fever or others flu-like

symptoms. All these symp-

toms are not specific and cannot guide unambiguous-

ly differential diagnosis. There are few symptoms or

signs that according to previous history can help dif-

ferential diagnosis [e.g. orthopnea with peripheral

edema, hepatogiugular reflux and an history of car-

diac impairment can suggest a diagnosis of conges-

tive heart failure (CHF)]. A dyspnea began in a precise

moment, associated to pleural/thoracic pain, tachycar-

dia, and an history of previous DVT can be associated

to pulmonary embolism (PE). Specific systemic in-

volvement such as rheumatoid nodules, cutaneous

manifestations (e.g. finger cutaneous thickening, puffy

hands, mechanic hands) or osteo-articular deformities

(e.g. ulnar deviation, boutonniere deformity, swan

neck deformity) can lead to a possible diagnosis of

CVD-ILDs. Moreover, the presence of digital clubbing

means that patient already suffered from chronic res-

piratory disease.

Radiology

A chest x-ray is performed at first instance, showing bi-

lateral pulmonary infiltrates. This aspect is not specific

for any etiology; however, it can be useful to rule out

pneumothorax. After chest x-ray, a chest HRCT is per-

formed, combined with angio-CT if the suspicion of PE

hasn’t been ruled out. 

HRCT in AEx-IPF and other AE-ILDs generally demon-

strates bilateral ground glass opacities (GGO) with or

without areas of consolidation, superimposed on the fi-

brotic signs (8, 20) (Figure 2a, b). The distribution of

GGO can be peripheral, multifocal or diffuse (20, 21).

Underlying fibrotic abnormalities could be representa-

tive of a chronic illness, but appreciation of these signs

(honeycombing, traction bronchiectasis, reticular pat-

tern) in an acute context of diffuse GGO +/- consolida-

tion is, sometimes, very difficult. Radiologically ARDS

can be indistinguishable from cardiogenic pulmonary

edema (22), and infective etiology cannot be distin-

In patients with AEx-
ILD presenting with a
rapid deterioration of
resp i ra to ry  sym-
ptoms and oxygena-
tion it is necessary to
rule out any possible
reversible condition
that may have caused
the deterioration.

BAL must be perfor-
med soon after ad-
mission and its analy-
sis is fundamental to
exclude infection.
Distinctive findings in
BAL fluid cytology
may help diagnosis
of  non- infect ious
conditions.
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guished from AEx-ILD. Chest HRCT is also important

to guide the invasive diagnostic approach.

Bronchoalveolar lavage

BAL must be performed soon after admission and its

analysis is fundamental to exclude infection. Moreover

distinctive findings in BAL fluid cytology, such as lym-

phocytosis, the presence of activated lymphocytes,

plasma cells and eosinophils or the preponderance of

foamy macrophages can point to drug-induced pul-

L. Bilucaglia et al.
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Figure 2 a, b - Radiological pattern of AEx-IPF. 

a. Reticular abnormalities mainly subpleural and basal with traction bronchiectasis and minimal honeycombing. 

b. Newly appeared parenchymal bilateral abnormalities: groundglass attenuations and diffuse consolidations.
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Figure 1 - Clinical approach to acute ILD

with respiratory failure.

AEP: Acute eosinophilic pneumonia, HP:

Hypersensitivity pneumonitis, CVDs: Col-

lagen vascular diseases, AEx-IPF: Acute

exacerbation of idiopathic pulmonary fi-

brosis, AIP: Acute interstitial pneumonia

ICU: Intensive care unit, NIV: Non invasive

ventilation, MV: Mechanical ventilation,

ECMO: ExtraCorporeal Membrane Oxy-

genation,  GGO: Ground glass opacity 
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monary disease (23, 24). The presence of reactive

type II pneumocytes has been described in BAL (Fig-

ure 3) of patients with DAD (25), their atypia may be

severe enough to mimic carcinoma (26). BAL fluid cy-

tological findings in DAD are characterized by a

marked predominance of neutrophils in the early

phase and a recruitment of macrophages, lymphocytes

and eosinophils in the late phase (27). A number of

more than 20% of hemosiderin laden macrophages

has been demonstrated to be indicative for diffuse

alveolar haemorrhage (28). Analysis of BAL fluid in

acute eosinophilic pneumonia shows a very high per-

centage (more than 25%) of eosinophils (29), in this

case, BAL eosinophilia obviates the need for lung biop-

sy for the diagnosis (29, 30).

However, the usefulness of BAL fluid cytology in the di-

agnosis of these non-infectious pulmonary conditions

in critical patients has received little attention in the lit-

erature (31), probably because of the cytological find-

ings under consideration are not pathognomonic. We

can observe alveolar hemorrhage in BAL fluid samples

from bacterial pneumonia (28), foamy macrophages

and plasma cells similar to cases of drug-induced tox-

icity from patients with P. jirovecii pneumonia, and ele-

vated numbers of lymphocytes in BAL fluid from pa-

tients with tuberculosis (32). These observations em-

phasize the importance of perform microbiological in-

vestigation, even if BAL fluid cytology at first glance

points to a non-infectious condition.

Transbronchial Lung Biopsy (TLB) and Surgical

Biopsy (SLB)

TLB and SLB are potentially dangerous methodology

(oxygen deterioration, bleeding, pneumothorax) in pa-

tients with ARDS, but are justifiable in certain cases

(e.g., no previous diagnosis of ILD, young patients). The

decision should be based on clinical scenario. Usually,

histological evaluation permits the diagnosis of diffuse

alveolar damage (DAD) and/or BOOP, but does not of-

fer additional information on how to cure the patient. 

Acute ILD of known causes

Drugs. Diffuse alveolar damage (DAD) is a commonly

reported histological manifestation of drug toxicity (33).

Many drugs can cause DAD (e.g., chemotherapeutic

agents such as bleomycin and busulfan and non-

chemotherapeutic agents such as amiodarone and ni-

trofurantoin). Drug-related lung disease is always a

complicated diagnosis that is

difficult if not impossible to

prove. In most cases, a pre-

sumptive diagnosis of drug

toxicity is based on the onset

of disease after beginning of

drug therapy and improve-

ment of symptoms with ces-

sation of therapy. It is impor-

tant to stress that no specific

pathological findings are unique to drug-related lung dis-

ease, or pathognomonic of any specific drug (34).

Collagen Vascular Diseases (CVDs)

The CVDs that are mainly associated with ARDS/DAD

pattern are dermatomyositis/polymyositis (including

the antisynthetase syndrome), systemic sclerosis, sys-

temic lupus erythematosus, Sjögren syndrome,

rheumatoid arthritis, and mixed connective tissue dis-

ease (35, 36). DAD usually occurs in patients with es-

tablished disease, and is discovered either at presen-

tation along with other systemic features, or later in the

course of the illness. However, it can occasionally be

the presenting manifestation of the disease (37, 38).

The clinical examination and the required serological

tests are the mainstay of the diagnosis.

Infections

It is a difficult challenge to exclude respiratory infection

because of the similarity between clinical features of

infection and AEx-ILDs. We can usually perform micro-

biological tests on serum and urine, however, the more

sensibility and specificity is obtained on BAL speci-

mens (7, 19, 39). 

Congestive Heart Failure

The diagnosis of CHF can be made reliably with the

use of various noninvasive tools such as serum B-type

natriuretic peptide (BNP) levels and echocardiography.

Echocardiography identifies overt cardiac decompen-

sation or valvular heart disease, permitting at the same

time the exclusion of pulmonary hypertension.

Pulmonary embolism

Pulmonary embolism can be ruled out with the com-

bined use of D-dimer serum levels and/or angio CT

scan (40).

Acute ILD of unknown causes

Acute Interstitial Pneumonia (AIP)

AIP is a rare and fulminant form of idiopathic interstitial

pneumonia, with acute onset and rapidly progressive

Clinical approach to acute interstitial lung diseases
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DAD usually occurs in
patients with establis-
hed disease, and is
discovered either at
presentation along
with other systemic
features, or later in the
course of the illness.Figure 3 - Cell pellet from BAL of patient with ARDS: we can ob-

serve the presence of reactive type II pneumocytes with amorphous

material, their atypia mimics carcinoma (MGG 1000X).
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course (41). AIP affects healthy individuals, with a

mean age of 50 years-old. Prodromal illness typically

lasts 7-14 days with fever, cough, and progressive, se-

vere shortness of breath (42). Most patients develop

severe hypoxemia with ARDS (43). AIP has histopa -

thologic appearance of DAD with temporally uniform le-

sions (42, 43). Following the acute phase, a stage of or-

ganization is characterized by fibroblast proliferation

and connective tissue synthesis. The chest imaging

findings are similar to ARDS, revealing bilateral, patchy,

symmetric areas of ground glass attenuation, often ac-

companied by airspace consolidation and septal thick-

ening (42-44). The in-hospital mortality from AIP is

greater than 50% and the majority of those who survive

dies within six months of presentation. Development of

chronic interstitial lung disease have been also report-

ed (45).

Acute exacerbation of IPF (AEx-IPF)

AEx IPF is defined  as a rapid deterioration of IPF in

which all the following criteria are met (7):

• Previous or concurrent diagnosis of IPF

• Unexplained worsening or development of dysp-

nea within 30 days

• HRCT with new bilateral ground glass abnormality

and/or consolidation superimposed on a back-

ground reticular or honeycomb pattern consistent

with UIP pattern

• No evidence of pulmonary infection by endotra-

cheal aspirate or BAL

• Exclusion of alternative cause, including left heart

failure, pulmonary embolism, identifiable cause of

acute lung injury.

The 1-yr incidence varies between 5-14.2% (7-9, 46-

48), 3-yr incidence between 20.7-24% (8, 48). Gender

ratio seems to be 4:1, 2:1 for men (8, 19, 49) and pa-

tients are in their 60-70’s (8, 19). Intrahospital mortali-

ty is more than 50%, (8, 49), 3 months mortality be-

tween 60-64% (8, 49), and in one study 1-yr mortality

reaches 100% (50). Median survival is between 2.2-

9.3 months (8,19, 20,49).

It remains unclear whether AE represents a primary

acceleration of the underlying fibroproliferative process

or derives from a clinically

occult secondary event as

occult viral infection (51) or

occult aspiration in GERD

(52). Precipitating factors

have been recognized in

surgical lung biopsy or other

lung surgery (53), BAL (54),

air pollution exposure (55).

HRCT generally demon-

strates bilateral ground

glass abnormalities with or

without areas of consolida-

tion, superimposed on the IPF abnormalities (21, 39),

with peripheral, multifocal or diffuse distribution. Su-

perimposed on UIP pattern, the most common

histopathological finding is DAD, in a minority of cases

also OP and extensive fibroblastic foci (21, 39). The

prognosis seems to be better in the last two cases

(20). An increase in BALF neutrophils has also been

suggested, however, lymphocytosis can be seen (39).

Cryptogenic Organizing Pneumonia (COP)

Patients with COP typically present with a subacute ill-

ness of relatively short duration with cough and dysp-

nea (56, 57). COP is defined pathologically by the

presence in the distal air spaces of buds of granulation

tissue progressing from fibrin exudates to loose colla-

gen containing fibroblasts. The lesions occur predomi-

nantly within the alveolar spaces but are often associ-

ated with buds of granulation tissue occupying the

bronchiolar lumen (bronchiolitis obliterans) called Mas-

son’s bodies (58). HRCT characteristically demon-

strates patchy and often migratory consolidation in a

subpleural, peribronchial, or band-like pattern, com-

monly associated with ground-glass opacity (57). The

majority of patients recover completely with oral corti-

costeroids, but relapse is common (56, 57). The BAL

cell count may show a mixed alveolitis with increased

lymphocytes (>20%) with CD4/CD8 ratio decreased,

neutrophils (<10%) and eosinophils (about 5%) (56).

Acute eosinophilic pneumonia (AEP)

AEP rapidly progress from mild-to-severe hypoxaemic

respiratory failure requiring intensive care. Pleuritic

chest pain and myalgia may be present in over half of

all patients. The average age at presentation is 30

years-old and there is no gender preference. A smok-

ing history is present in 40% of patients (6,59). Unlike

other eosinophilic pneumonias, patients with idiopathic

AEP usually have normal or only slightly elevated pe-

ripheral blood eosinophil counts (6). BAL is important

in excluding bacterial, fungal, and other infections, and

characteristically shows more than 25% of eosinophils

(60). Histological findings include infiltration of

eosinophils in the interstitium and in the alveolar

spaces with features of diffuse alveolar damage (61).

The HRCT findings include diffuse areas of ground-

glass attenuation, nodules, smooth interlobular septal

thickening; small-to-moderate pleural effusions are fre-

quent (62).

Treatment

High dose glucocorticoid treatment is efficacious in

COP, AEP, drug toxicity and CVDs. An evidence-based

approach to the therapy of AIP and AEx-IPF is very dif-

ficult because of the rarity of the diagnosis and be-

cause all reports of these

conditions to date are small

and descriptive case se-

ries. The benefit of gluco-

corticoids remains unclear,

although these are widely

used (7, 9, 42). Alternative

immunosuppressive thera-

pies (e.g., cyclophosphami -

de, cyclosporine and aza-

thioprine) have been re-

ported in case series with

L. Bilucaglia et al.
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An evidence-based
approach to the the-
rapy of AIP and AEx-
IPF is very difficult
because of the rarity
of the diagnosis and
because all reports of
these conditions to
date are small and de-
scriptive case series.

It remains unclear
whether AEx-ILD re-
presents a primary ac-
celeration of the un-
derlying fibroprolife-
rative process or deri-
ves from a clinically
occult  secondary
event as viral infection
or occult aspiration in
GERD.
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doubtful results (63). In very selected cases lung trans-

plantation remains the unique option.
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