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ABSTRACT Idiopathic pulmonary fibrosis (IPF), the most common and lethal of the idiopathic

interstitial pneumonias, is defined by a radiological and/or pathological pattern of usual interstitial

pneumonia (UIP). However, UIP is not synonymous with IPF as other clinical conditions may be associated

with UIP, including chronic hypersensitivity pneumonitis, collagen vascular disease, drug toxicity,

asbestosis, familial IPF and Hermansky–Pudlak syndrome. Differentiating IPF (‘‘idiopathic UIP’’) from

conditions that mimic IPF (‘‘secondary UIP’’) has substantial therapeutic and prognostic implications.

A number of radiological and histological clues may help distinguish IPF from other conditions with

a UIP pattern of fibrosis, but their appreciation requires extensive expertise in interstitial lung disease as well

as an integrated multidisciplinary approach involving pulmonologists, radiologists and pathologists. In

addition, multidisciplinary discussions may decrease the time to initial IPF diagnosis and, thus, enable more

timely management. This concept was strongly emphasised by the 2011 ATS/ERS/JRS/ALAT guidelines.

This article highlights, with the aid of a clinical case, the difficulties in making a diagnosis of IPF in

clinical practice. Yet, an accurate diagnosis is critical, particularly given the availability of drugs that may

reduce the pace of functional decline and disease progression in IPF.
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Differentiating between idiopathic (IPF) and secondary UIP has crucial therapeutic and prognostic
implications http://ow.ly/yqy27

Clinical case
In June 2012, a 62-year-old man presented to his primary care physician with slowly progressive shortness

of breath and dry cough lasting for almost 1 year. He also reported fatigue, heartburn and mild weight loss.

He was initially treated with antibiotics, inhaled bronchodilators and a short course of steroids without

significant improvement in symptoms. His chest radiograph showed reticular infiltrates with bibasilar

predominance consistent with an interstitial process. At this stage, the patient was referred to our clinic for

further evaluation. He was, at that time, a current smoker of 60 pack-years and had a history of atrial
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fibrillation (diagnosed in 2004) for which he took 200 mg?day-1 amiodarone. He denied significant

occupational exposures (he worked as sales representative), allergies, recent trips abroad or a family

history of chronic respiratory diseases, although his mother had rheumatoid arthritis. He was exposed to

parrots for a period of almost 5 years, until 1995. Chest auscultation revealed bibasilar end-inspiratory

fine crackles (velcro-like). Clinical examination was otherwise unremarkable. The patient denied joint

pain, stiffness or swelling, Raynaud’s phenomenon, or other signs or symptoms suggestive of an

underlying connective tissue disease (CTD). Lung function tests revealed a restrictive defect (forced vital

capacity 68% predicted) with a moderately reduced diffusing capacity of the lung for carbon monoxide

(DLCO; 42% pred). Blood test, CTD serology (including rheumatoid factor, anti-cyclic citrullinated

peptide, and anti-nuclear antibody titre and pattern) and hypersensitivity pneumonitis (HP) precipitins

panel were negative. High-resolution computed tomography (HRCT) of the chest showed bilateral

subpleural reticular abnormalities without traction bronchiectasis or honeycombing but also without

features ‘‘inconsistent’’ with the usual interstitial pneumonia (UIP) pattern. This combination of findings

defines a possible UIP pattern (fig. 1), which, according to the current American Thoracic Society/

European Respiratory Society/Japanese Respiratory Society/Latin American Thoracic Association guide-

lines, requires further diagnostic evaluation [1]. Bronchoalveolar lavage (BAL) showed an increased total

cell count (240 cells?mL-1) as well as an increased lymphocyte (18%) and neutrophil (7%) count;

transbronchial biopsy displayed nonspecific findings. The patient, therefore, underwent a surgical lung

biopsy (SLB), which was consistent with a UIP pattern (fig. 2). Based on clinical, radiological and

pathological data, a diagnosis of idiopathic pulmonary fibrosis (IPF) was made. The patient started

pirfenidone therapy and was referred for lung transplant evaluation.

Challenges in diagnosing IPF in clinical practice
This case highlights some of the difficulties that are encountered in clinical practice when facing patients

with suspected IPF.

IPF is a chronic, progressive fibrotic interstitial pneumonia of unknown origin, limited to the lung and

occurring primarily in older adults. The disease should be suspected particularly in male current or ex-

smokers .60 years of age with unexplained chronic exertional dyspnoea. By contrast, IPF is sufficiently

uncommon in individuals ,50 years of age to mandate a vigorous search for known (e.g. systemic or

environmental) causes of pulmonary fibrosis in young patients (particularly females) [2]. IPF is defined by a

radiological and/or pathological pattern of UIP. However, a number of clinical conditions are also

associated with a UIP pattern, including CTD (primarily rheumatoid arthritis), drug toxicity, chronic HP,

asbestosis and Hermansky–Pudlak syndrome [1]. Thus, UIP is not synonymous with IPF, and diagnosis of

IPF requires the thorough search for (and exclusion of) all known causes of pulmonary fibrosis (e.g.

idiopathic UIP). Owing to the difficulties in diagnosing IPF in clinical practice, the diagnostic gold standard

consists of a multidisciplinary approach involving chest physicians, radiologists and pathologists with

expertise in interstitial lung disease (ILD). The added value of such an integrated approach is particularly

FIGURE 1 A possible usual interstitial pneumonia pattern. Computed tomography scan showing subpleural and bibasal
predominant reticular abnormality without honeycombing. Although this patient was highly likely to have idiopathic
pulmonary fibrosis (in the appropriate clinical setting), surgical lung biopsy is needed to confirm the diagnosis.
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important in cases with discordant radiological and histopathological abnormalities (e.g. HRCT

inconsistent with UIP, but SLB suggestive of UIP).

Delay in diagnosis
Suspicion of IPF usually arises only several months after the onset of symptoms. Indeed, the initial

manifestations of the disease (exertional dyspnoea and dry cough) tend to be initially overlooked and

attributed to smoking habits or ageing [3]. Other common causes of diagnostic delay include reluctance of

patients to undergo invasive procedures, thus, precluding obtaining tissue samples or, in the case of

community-based physicians, insufficient expertise in ILD [4]. For instance, community-based physicians

are more likely to formulate a final diagnosis of IPF (sometimes incorrectly) compared with academic

physicians, highlighting the importance of referring patients with suspected IPF to expert centres [5]. In

turn, timely referral of patients to an ILD specialist centre may allow institution of appropriate therapies,

and access to clinical trials and lung transplant evaluation. Notably, a longer time from the onset of

dyspnoea to the time of first evaluation at a subspecialty clinic is associated with an increased risk of death,

independent of disease severity [6].

Excluding known causes of pulmonary fibrosis
In patients with suspected IPF, the most prevalent diagnostic difficulty is the exclusion of underlying

conditions in which inflammation precedes and leads to fibrosis, primarily CTD and chronic HP. In our

case, there was a family history of rheumatoid arthritis, and exposure to amiodarone and parrots. In a

recent case–cohort study, almost half of the patients initially diagnosed with IPF based on the 2011 criteria

were subsequently diagnosed with chronic HP following elicitation of a detailed history and application of a

comprehensive diagnostic protocol [7]. Differentiating between the two has substantial therapeutic and

prognostic implications. Indeed, immunosuppressive therapy, which is often appropriate in chronic HP

(together with removal of the offending antigen, if identified), has been associated with increased risk of

death in patients with IPF [8]. IPF and chronic HP can be indistinguishable. In our case, despite a history of

exposure to avian antigens (which had ceased almost 20 years before symptom onset) and, thus, a high level

of suspicion, there were no clear laboratory (serum precipitins or BAL lymphocytosis), radiological

(ground-glass opacities, poorly defined centrilobular nodules, mosaic attenuation and air trapping, and

lack of lower zone predominance on HRCT) or pathological (bronchiolocentric accentuation of the

inflammation, peribronchial fibrosis, bronchiolar epithelial hyperplasia, and presence of granulomas or

multinucleated giant cells) findings suggestive of a diagnosis of chronic HP [9]. ILD can be the sole clinical

manifestation of CTD [10]. However, in our case there were no clinical, serological or pathological findings

suggestive of an underlying systemic disease. Patients with IPF may have mildly positive anti-nuclear

antibody and/or rheumatoid factor serology, although their frequency does not appear to differ from

healthy, age-matched controls [11]. Finally, despite his exposure to amiodarone, we confidently excluded

that our patient had a drug-induced ILD based on distinctive radiological, BAL and pathological findings.

Determining when a confirmatory SLB is needed
In clinical practice, SLB is performed in a minority of patients with suspected IPF. This is either due to the

risks associated with the procedure, which may outweigh the benefits of establishing a secure diagnosis,

a) b)

FIGURE 2 a) Open lung biopsy showing fibrotic lung disease with heterogeneous spatial and temporal fibrosis consistent
with a usual interstitial pneumonia pattern (haematoxylin and eosin stain, 406). b) Honeycomb change with enlarged
subpleural alveolar spaces with bronchiolar metaplasia, mucus plugs, and mild chronic inflammatory infiltrate
(haematoxylin and eosin stain, 406).
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or because of the reluctance of most patients to undergo surgery. In addition, impaired lung function,

oxygenation and functional status, which are often present in these patients, increase the risk of post-

operative complications, although improved surgical techniques have made the procedure much safer [12].

In the appropriate clinical setting (typically, male current or ex-smokers .60 years of age with unexplained

exertional dyspnoea and pulmonary fibrosis of unknown cause), histological confirmation is not needed

when a confident diagnosis is made by HRCT (e.g. the presence of a UIP pattern on HRCT has a high

positive predictive value for the presence of a histological pattern of UIP). UIP is defined on computed

tomography (CT) as a peripheral and basal distribution of honeycomb changes with traction bronchiectasis,

irregular interlobular septal thickening and minimal ground-glass opacity. When all these features are

present, the diagnostic accuracy of CT approaches 90-100%, with honeycombing being the strongest

predictor of a diagnosis of UIP [13]. However, these abnormalities are only seen in around half of all

patients with IPF [14].

A number of studies have evaluated the level of agreement between the clinical/radiological diagnosis and

the final diagnosis reached after including histopathological data [14–17]. Overall, these studies

demonstrate that HRCT has a high specificity for diagnosing UIP (confirmed by pathology), particularly

in the setting of a high-confidence interpretation. By contrast, HRCT cannot rule out UIP, regardless of

confidence [18]. As such, if the interpretation of CT data is anything other than definite UIP, as in our

patient, SLB is warranted to establish the final diagnosis [19]. However, even patients with a modest

amount of fibrosis on HRCT (reticular abnormalities and traction bronchiectasis without honeycombing)

can be diagnosed as having IPF with almost 100% certainty (i.e. without the need for a confirmatory SLB) if

they fall into the older age group [20, 21]. More recently, it has been suggested that in the appropriate

clinical setting, a pattern of possible UIP on CT could be sufficient for a diagnosis of IPF to be established

without SLB [22, 23]. However, this study, which was a secondary analysis of a randomised controlled trial,

excluded patients with radiological possible UIP and a SLB suggestive of an alternative diagnosis, mainly

chronic HP and nonspecific interstitial pneumonia (NSIP), two of the most common (and difficult to

differentiate) mimics of IPF.

Some clinical, laboratory and radiographic findings may obviate the need for SLB. For instance, patients

with a history of extensive asbestos exposure, pleural plaques and typical CT abnormalities may be

diagnosed with asbestosis without biopsy [24]. Clear environmental, occupational or drug exposures should

raise the suspicion of HP, pneumoconioses or drug-related pulmonary toxicity, respectively. Similarly, in

patients with pulmonary fibrosis and clinico-serological features suggestive of an underlying CTD, the

diagnosis does not require lung biopsy. Usually, demographics and clinical history are inadequate in

providing specific diagnostic clues. However, IPF is uncommon in individuals ,50 years of age, except in

rare cases of familial forms [25].

Differential diagnosis of UIP pattern
Distinctive clinical features
A complete clinical assessment is a key element in the diagnostic work-up of a patient with ILD. This

includes a thorough history assessment, with careful evaluation of the main complaint; a comprehensive

review of multiple systems; identification of all medications or drugs; and an exhaustive review of past

medical, social, family and occupational histories with emphasis on potential environmental exposures.

Similarly, a careful physical examination is essential. The clues that surface during this evaluation very often

help clinicians to narrow the broad differential diagnosis to a few possible disorders [26].

Idiopathic pulmonary fibrosis
At presentation, virtually all patients complain of slowly progressive exertional dyspnoea, often associated

with chronic dry cough. The median duration of symptoms before diagnosis is 24 months [27]. The

incidence of the disease increases with older age [28]. In most patients, chest auscultation reveals end-

inspiratory fine crackles (velcro-like) prevalent at the lung bases. Finger clubbing occurs in approximately

40–75% of patients and is more common than in other ILDs [29, 30].

Rheumatoid arthritis
Rheumatoid arthritis is the most common CTD affecting almost 1% of the population. Despite a female-to-

male ratio of three to one in rheumatoid arthritis, ILD in rheumatoid arthritis affects males twice as

frequently as females [31]. The prevalence of ILD in rheumatoid arthritis ranges from 5% to 58% depending

upon method of ascertainment and selection criteria [32]. Cigarette smoking and high titres of rheumatoid

factor are well-established risk factors for the development of ILD in patients with rheumatoid arthritis

[33]. In the majority of cases, articular manifestations precede the development of ILD, whereas interstitial

lung abnormalities may be the presenting feature in approximately 10–20% of cases [34, 35]. Recent data
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suggest that the prevalence of ILD in patients with rheumatoid arthritis increases with advancing age, and

that the presence of a UIP pattern on HRCT carries a prognosis similar to IPF [36]. Patients with

rheumatoid arthritis-associated ILD most commonly complain of progressive exertional dyspnoea (which

can be initially masked by joint involvement and disability) and dry cough, whereas physical examination

may reveal, in advanced cases, digital clubbing and velcro-like crackles [37]. From a clinical standpoint,

younger age, articular or cutaneous manifestations and serological abnormalities are important

discriminators between rheumatoid arthritis-associated ILD and IPF.

Hypersensitivity pneumonitis
HP, also termed extrinsic allergic alveolitis, is a form of diffuse parenchymal lung disease resulting from an

aberrant immunological response to (mostly organic) inhaled allergens in susceptible individuals [38]. The

prevalence of HP ranges widely around the world due to a number of factors, including disease definition,

diagnostic methods, type and intensity of exposure, geographical conditions, agricultural and industrial

practices, and host risk factors [9]. In addition, the disease is often unrecognised or misdiagnosed, which

further complicates determining its exact prevalence. Smoking is less prevalent in patients with HP

compared with controls under the same risk of exposure and appears to protect against the development of

the disease by impairing macrophage activation, lymphocyte proliferation and T-cell function [39].

Conventionally, three forms of HP are identified (acute, subacute or chronic, mostly depending on the

frequency and intensity of antigen exposure), but they may overlap both clinically and radiologically, and it

is uncertain whether they represent different stages of the disease [40]. In chronic HP, the onset of

symptoms is often insidious with slowly progressive dyspnoea on exertion, dry cough, fatigue, malaise and

weight loss. Clinical examination may reveal bibasilar crackles whereas digital clubbing is seen in 20–50% of

cases [41]. A rather unique clinical finding in chronic HP, in contrast to other chronic fibrotic ILDs, is the

presence of inspiratory ‘‘squeaks’’, which are caused by coexisting bronchiolitis. Lung function tests

typically reveal a restrictive ventilatory defect and impaired gas exchange. The presence of a UIP pattern of

fibrosis, either on lung biopsy or HRCT, carries a survival rate similar to that observed in IPF [42]. The

diagnosis of HP requires proven or suspected exposure associated with exposure-related symptoms; proof

of sensitisation (e.g. demonstration of serum precipitins or lymphocytosis in the BAL fluid); and compatible

chest radiography/HRCT abnormalities (with or without restrictive ventilatory/gas exchange defects) [41].

However, serum precipitating antibodies to a variety of common causative antigens have low sensitivity and

specificity, and are helpful when positive but not if negative. Chronic HP may represent a diagnostic

dilemma, particularly when a detailed clinical history does not reveal a temporal relationship between

symptom onset and antigen exposure.

Amiodarone pulmonary toxicity
Amiodarone is a iodine-containing agent commonly used for the treatment of supraventricular and

ventricular arrhythmias. This drug has been associated with a variety of adverse events, the most serious

being lung toxicity, which can result either from a direct (cytotoxic) or indirect (immune-mediated)

mechanism [43]. The term amiodarone pulmonary toxicity (APT) refers to a variety of distinct clinical,

radiological and pathological patterns of lung involvement exhibiting a wide range of severity and outcome

[44]. Although lung toxicity can occur at any time after treatment is initiated, individuals who have received

a daily dose o400 mg for more than 2 months or a lower dose (e.g. 200 mg daily) for more than 2 years are

considered at greatest risk. The frequency of APT is higher in men and increases with age. Pre-existing lung

disease, cardiothoracic surgery and exposure to high concentrations of oxygen appear to represent

additional risk factors for the development of APT [45]. Most commonly, patients with APT present with

progressive shortness of breath, unproductive cough, malaise, fever and occasionally pleuritic chest pain of

subacute onset. Physical examination may be unremarkable in milder cases, whereas diffuse crackles,

hypoxaemia and respiratory distress may be noted in severe cases [46]. Lung function tests usually reveal a

restrictive ventilatory pattern with reduced DLCO. Rarely, APT may manifest dramatically as acute

respiratory failure and imaging typical of acute respiratory distress syndrome [47, 48]. Pulmonary fibrosis

develops in 5–10% of cases, and may or may not be preceded by typical amiodarone pneumonitis [45]. APT

should be suspected in any patient taking amiodarone who has new or worsening respiratory symptoms

and/or new infiltrates on chest radiography. Open lung biopsy is rarely necessary to confirm the diagnosis

and should be limited to highly selected cases because of the tendency for APT to worsen after thoracic

surgery, and because such patients usually have impaired cardiac and pulmonary function.

Radiological features
IPF can be diagnosed in a significant proportion of cases based on clinical and imaging data, without the

need for a surgical biopsy, because of the high diagnostic precision of CT [49]. However, a confident

radiological diagnosis of UIP is only possible in about half of the cases, mainly because of the uncertainty in
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identifying honeycombing, the distinguishing feature of radiological UIP [15, 50]. Indeed, abnormalities

such as cysts or confluence of traction bronchiectasis may erroneously be interpreted as honeycombing [51].

As such, because several conditions may display a HRCT pattern similar to UIP, radiologists should always

indicate their level of diagnostic confidence and use all available tools (e.g. multiplanar reconstruction and

comparison with previous examinations, if available) in order to discriminate between honeycombing,

traction bronchiectasis or bronchiolectasis, and subpleural paraseptal emphysema.

Although data from population-based studies are not available, CT features of a possible UIP pattern are

frequently encountered in clinical practice. Such cases should be carefully reviewed as they may represent

fibrotic NSIP or chronic HP (and not IPF). For instance, while reticulation may look peripheral in fibrotic

NSIP, its relative subpleural sparing is a radiographic hint that should not be overlooked. Chronic HP may

also present with patchy subpleural reticulation, but usually with a mid-upper zone predilection (fig. 3).

Other ancillary features commonly observed in HP include lobulated areas of decreased attenuation

(indicative of air trapping) and centrilobular nodules. While these abnormalities may also be observed in

smokers with IPF (indicative of constrictive-like bronchiolitis and respiratory bronchiolitis, respectively),

when sufficiently profuse they are good discriminators for a diagnosis of chronic HP. SILVA et al. [52]

assessed the accuracy of HRCT in differentiating chronic HP from IPF and NSIP. Lobular areas with

decreased attenuation were seen in 80% of patients with chronic HP, but only in 43% and 34% of those

with IPF and NSIP, respectively. Similarly, centrilobular nodules were more frequently observed in chronic

HP (56%) compared with IPF (15%) and NSIP (14%) patients. Thin-walled cysts were also more common

in chronic HP (39%) than in IPF (0%) or NSIP (12%). Notably, the frequency of honeycombing was

similar in chronic HP (64%) and IPF (67%), although patients with IPF were more likely to have basal

predominance of honeycombing and fibrosis (52%) than those with chronic HP (11%).

A UIP pattern may also be observed in patients with CTD, particularly in the context of rheumatoid

arthritis. TOKURA et al. [53] have reported a higher frequency of air trapping on expiratory CT scanning in

rheumatoid arthritis-related ILD than in IPF, which may reflect coexisting airway disease. In addition, SONG

et al. [54] have shown that patients with rheumatoid arthritis are more likely to have a nontypical UIP

pattern (e.g. without honeycombing) compared with IPF. Nevertheless, the UIP pattern observed in

rheumatoid arthritis may be virtually identical to that of IPF, especially in the absence of airways

abnormalities, such as fuzzy centrilobular nodules, ground-glass opacities, or bronchial and bronchiolar

wall thickening with heterogeneous lung attenuation [55]. By contrast, emphysema may be observed in both

rheumatoid arthritis associated-ILD and IPF. In a recent study, emphysema was present in 66 (35%) out of

186 patients with IPF and 22 (48%) out of 46 smokers with rheumatoid arthritis associated-ILD, suggesting

a possible pathogenetic link to smoking in both diseases [56].

The spectrum of abnormalities seen on CT in patients with drug-induced lung disease mirrors the

underlying histopathology, which includes diffuse alveolar damage, NSIP, organising pneumonia,

eosinophilic pneumonia and pulmonary haemorrhage [57]. By contrast, a radiological pattern of UIP is

FIGURE 3 Chronic hypersensitivity pneumonitis with the computed tomography scan showing extensive reticular and
ground-glass opacities. Traction bronchiectasis is also present in the apical segment of the left lower lobe. The left fissure
is pulled apart because of the underlying fibrosis.
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infrequently seen in these conditions. Amiodarone-induced pulmonary fibrosis usually manifests on CT as

interstitial and perilobular reticular opacities with basal predominance and areas of ground-glass opacity,

consistent with a pattern of fibrotic NSIP, although architectural distortion and honeycombing may also be

observed [58]. In the appropriate clinical setting, CT appearances may be virtually diagnostic of

amiodarone-induced ILD by virtue of the high-attenuation pulmonary infiltrates thought to be caused by

the iodinated properties of the drug and its prolonged half-time in the lung [44].

UIP pattern on histology: considerations for the clinician
Historically, a UIP pattern on biopsy has been the key element in the diagnosis of IPF. However, in the past

few years the limitations of histology have been better appreciated, particularly interobserver variation

among pathologists and sampling error [59]. For example, areas of fibrotic NSIP are frequently present in

UIP, and if the wrong area is sampled an erroneous histological diagnosis of NSIP can be made. However,

the prognosis will depend on the nonsampled UIP [60, 61]. For the pathologist examining a biopsy from a

patient with fibrotic ILD, the main task is to differentiate UIP pattern from several mimickers. Once UIP is

recognised, the second goal is to help the clinician to differentiate idiopathic UIP (e.g. IPF) from UIP

secondary to an underlying cause or systemic disorder.

The histology of UIP pattern
The key histology features of the UIP pattern are: 1) spatial heterogeneity due to patchy parenchymal

involvement; 2) architectural distortion; and 3) temporal heterogeneity (fig. 4) [62, 63]. At low

magnification, spatial heterogeneity appears as patchy parenchymal involvement with abrupt transition

from normal to diseased lung. The architecture is distorted, with scars and honeycomb changes obliterating

the normal alveolar tissue. Honeycombing consists of enlarged airspaces embedded in fibrotic tissue, lined

by bronchiolar epithelium and often filled with mucin and inflammatory cells. Honeycombing can be

absent in early disease. Temporal heterogeneity is due to the presence of fibroblastic foci, which are the site

of ongoing injury, embedded in a background of scar tissue and honeycombing, which are indicative of an

old established lung injury. Fibroblastic foci consist of dome-shaped collections of spindle-shaped

fibroblasts and myofibroblasts within myxoid stroma. Inflammation is usually mild and is mainly confined

to honeycombing areas.

Secondary UIP
The histology of ‘‘secondary’’ UIP can be identical to ‘‘idiopathic’’ UIP/IPF, and in these cases the

distinction is mainly based on clinical and laboratory findings. Nevertheless, there are findings that, in the

context of UIP, may suggest the possibility of an underlying CTD or chronic HP (table 1 and fig. 5)

[64–67]. These abnormalities can be subtle and should be carefully searched for by the pathologist.

However, none of these features are specific as they can be found also in IPF, although less frequently.

As such, the final diagnosis should rest on the correlation of histological findings with clinical and

radiological data.

a) b)

FIGURE 4 Usual interstitial pneumonia pattern in two patients with idiopathic pulmonary fibrosis. a) At low
magnification, subpleural/paraseptal scars obscuring the alveolar architecture alternate with normal lung (‘‘patchy
fibrosis’’). At the top, two areas of honeycombing can be observed (haematoxylin and eosin stain, 206). b) At higher
magnification a fibroblastic focus, consisting of a dome-shaped collection of fibroblasts/myofibroblasts embedded in a
myxoid matrix and covered by hyperplastic pneumocytes, is observed. Note the pale grey colour of the fibroblastic focus,
contrasting with the pink colour of the underlying scar (haematoxylin and eosin stain, 4006).
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Connective tissue disease
CTD may display a heterogeneous spectrum of histological abnormalities in the lungs. While in the majority

of cases, the histopathology is that of NSIP, a UIP pattern may also be seen, particularly in rheumatoid

arthritis and Sjögren’s syndrome [55, 68] The presence of florid follicular bronchiolitis with germinal centres

or prominent interstitial lymphocytic infiltrate on a background of fibrotic lung with a UIP pattern suggests a

diagnosis of rheumatoid arthritis and Sjögren’s syndrome, respectively [34, 65, 69]. Another helpful

distinguishing feature is the presence of overlapping acute, subacute and chronic changes in the same biopsy

when CTD produces pulmonary fibrosis. In addition, patients with CTD-UIP have fewer fibroblastic foci,

smaller honeycomb cysts and less emphysema than patients with IPF [54]. Finally, pleural fibrosis is typically

present in rheumatoid arthritis and other CTDs with thoracic manifestations but is uncommon in IPF [55].

Chronic HP
As expected in a disease that results from repeated exposure to inhaled antigens, most cases of chronic HP

are characterised by airway-centred fibrosis. However, occasionally, chronic HP may manifest as established

fibrosis indistinguishable from the UIP pattern observed in IPF. A number of histopathological features

may help suggest chronic HP as the aetiology. They include: 1) an upper lobe-predominant UIP pattern;

2) the presence of ‘‘bridging’’ fibrosis, i.e. linear connection between centrilobular and perilobular areas

(subpleural and/or paraseptal), or between centrilobular and adjacent centrilobular areas; 3) the presence of

interstitial (not intra-alveolar) isolated giant cells or granulomas; and 4) cellular bronchiolitis with

bronchiolocentric damage and peribronchiolar metaplasia (so-called lambertosis) [64]. These abnormalities

can be subtle, thus requiring a meticulous examination on serial sections.

Amiodarone pulmonary toxicity
On histology, APT is characterised by an acute or subacute alveolar injury with hyperplastic type 2

pneumocytes and intra-alveolar foamy macrophages [45]. Bronchiolitis obliterans organising pneumonia

and diffuse alveolar damage may also be observed. Type 2 reactive pneumocytes have a peculiar foamy cytoplasm.

TABLE 1 Histological clues that, when present in the usual interstitial pneumonia pattern, suggest the possibility of an
underlying connective tissue disease (CTD) or chronic hypersensitivity pneumonitis (HP)

Feature CTD Chronic HP

Cellular (lymphocytic and/or plasmacellular) interstitial infiltrate + +
Plasma cells + +
Cellular bronchiolitis + +
Centrilobular fibrosis, with or without bridging fibrosis between bronchioles and pleura - +
Pleuritis + -
Small interstitial/peribronchiolar granulomas –# +
Coexistence of more than one pattern in the same biopsy + -/+

+: positive; –: negative. #: except in Sjögren’s syndrome, in which small granulomas can be found.

a) b)

FIGURE 5 Chronic hypersensitivity pneumonitis with usual interstitial pneumonia pattern. a) At low magnification,
bronchiolar damage with bridging fibrosis between bronchiole and pleura are the clues suggesting chronic hypersensitivity
pneumonitis (haematoxylin and eosin stain, 206). b) At higher magnification, a few inconspicuous interstitial granulomas,
consisting of isolated giant cells with cholesterol clefts, can be observed (haematoxylin and eosin stain, 2006).
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Since amiodarone toxicity is characterised by an alveolar pattern of disease, the abnormalities observed

in a SLB may potentially also be seen in a transbronchial biopsy, although unusual histological mani-

festations have also been reported [70, 71].

Role of BAL in the differential diagnosis
In most ILDs, BAL findings are not specific and do not allow a secure diagnosis as a stand-alone test.

However, when BAL cellular analysis is considered in the context of clinical and HRCT findings, it may

contribute to narrowing the differential diagnosis and to avoiding open lung biopsy [72]. Up to 8% of

patients with an HRCT pattern of UIP have BAL findings suggestive of an alternative diagnosis [73].

The typical BAL profile in IPF is characterised by a moderately increased neutrophil count (10–30% of the

total cells) with or without an increase in eosinophil count. Usually, the neutrophil count is twice as high

as the eosinophil count [74]. In total, 70–90% of the patients show an increased neutrophil count, while

40–60% also show an increased eosinophil count. In 10–20% of the patients, a moderately increased

lymphocyte count (proportion ,30%) may additionally be seen. An isolated marked increase in

lymphocytes is inconsistent with IPF. If this is observed, other diseases that are associated with BAL

lymphocytosis need to the excluded [73].

The reported BAL findings in rheumatoid arthritis are highly variable and nonspecific. An increase in either or

both lymphocytes and granulocytes can be seen [75–78]. Overall, lymphocytes appear to be a more prominent

feature in rheumatoid arthritis than in systemic sclerosis. HP shows the highest total cell count and the highest

lymphocyte count of all ILDs [74]. The total cell yield is usually very high (.20 million from a 100-mL BAL),

with the proportion of lymphocytes exceeding 50% [74]. In patients with chronic HP presenting with the

radiological aspects of fibrotic UIP or NSIP, the increase in BAL lymphocytes may be less prominent [79]. By

contrast, even asymptomatic sensitised individuals may show increased lymphocytes in BAL fluid [79]. The

number of activated T-cells is also increased, whereas the CD4/CD8 ratio may be decreased, increased or

normal [80, 81]. The ratio is usually higher in chronic than in acute or subacute HP [80]. Alveolar

macrophages often show a foamy cytoplasm. Plasma cells can be seen in patients with recent antigen exposure

[74]. During an acute episode of HP, the neutrophil count may increase transiently [74]. Notably, a normal

BAL cell count or an isolated increase in neutrophils or eosinophils virtually excludes HP [79].

A multitude of drugs can induce an interstitial lung reaction, which may be either toxic or immune-

mediated. In addition, any type of alveolitis may be present in BAL (lymphocytic, neutrophilic, eosinophilic

or mixed), as well as diffuse alveolar haemorrhage [82]. The most frequent pattern is a lymphocytic

alveolitis with a predominance of CD8+ T-cells. In APT, the presence of alveolar macrophages with a finely

vacuolated foamy cytoplasm is characteristic, corresponding to a form of phospholipidosis. Foamy

macrophages, which indicate exposure to amiodarone and not necessarily toxicity, can also be seen in HP

and organising pneumonia as well as in individuals without clinical signs of ILD [82]. Nevertheless, the

absence of foamy macrophages makes the diagnosis of APT highly unlikely. However, a normal BAL does

not exclude the diagnosis of APT [83–85].

Concluding remarks
When dealing with a patient with ILD, the most important task is to diagnose UIP and to separate

idiopathic UIP (the clinical correlate of IPF) from secondary UIP. In fact, while IPF, by definition, has UIP

as its radiological–pathological correlate, the UIP pattern can be seen in a number of conditions, mainly

CTD and chronic HP, although expert evaluation often reveals important distinguishing features. Because

these entities have different mechanisms of injury, approach and response to therapy, and prognosis,

making the correct diagnosis is vital. Yet, in clinical practice, this is a difficult task as in many patients, like

the one we have described, several confounding factors may coexist. It is in such cases that integration of

clinical, radiological and pathological data is most needed and most productive.

Acknowledgements
We thank Ulrich Costabel (Interstitial and Rare Lung Disease Unit, Ruhrlandklinik, University Hospital, University of
Duisburg-Essen, Germany) for critical review of the manuscript and Dominique Spirig (InterMune International AG,
Muttenz, Switzerland) for editorial assistance.

References
1 Raghu G, Collard HR, Egan JJ, et al. An official ATS/ERS/JRS/ALAT statement: idiopathic pulmonary fibrosis:

evidence-based guidelines for diagnosis and management. Am J Respir Crit Care Med 2011; 183: 788–824.
2 Noble PW, Barkauskas CE, Jiang D. Pulmonary fibrosis: patterns and perpetrators. J Clin Invest 2012; 122:

2756–2762.
3 Spagnolo P, Du Bois RM, Cottin V. Rare lung disease and orphan drug development. Lancet Respir Med 2013; 1:

479–487.

USUAL INTERSTITIAL PNEUMONIA | W.A. WUYTS ET AL.

DOI: 10.1183/09059180.00004914316



4 Spagnolo P, Tonelli R, Cocconcelli E, et al. Idiopathic pulmonary fibrosis: diagnostic pitfalls and therapeutic
challenges. Multidiscip Respir Med 2012; 7: 42.

5 Flaherty KR, Andrei AC, King TE Jr, et al. Idiopathic interstitial pneumonia: do community and academic
physicians agree on diagnosis? Am J Respir Crit Care Med 2007; 175: 1054–1060.

6 Lamas DJ, Kawut SM, Bagiella E, et al. Delayed access and survival in idiopathic pulmonary fibrosis: a cohort study.
Am J Respir Crit Care Med 2011; 184: 842–847.
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