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ABSTRACT Idiopathic pulmonary fibrosis (IPF) is a specific form of chronic, progressively fibrosing
interstitial pneumonia that is associated with a significantly worse prognosis than other forms of chronic
interstitial pneumonia. An early and accurate diagnosis of IPF is important to enable the initiation of
disease-specific therapies, which have the potential to reduce disease progression, and the avoidance of
inappropriate and potentially harmful drugs. Establishing an accurate diagnosis of IPF can be challenging.
Recent studies and international guidelines advocate the importance of a multidisciplinary team (MDT) in
the initial diagnostic assessment of patients with suspected IPF. Typical MDT members include a
pulmonologist, a radiologist and a pathologist, with further input from a thoracic surgeon, a rheumatologist,
a specialist nurse and an occupational physician where appropriate. Multidisciplinary diagnosis is considered
the gold standard because it can improve the accuracy of diagnosis of IPF, avoid unnecessary testing (e.g.
lung biopsy), and optimise patient management. Here we highlight the strengths and limitations of the
multidisciplinary approach to IPF diagnosis through MDT discussion of two patient cases.
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Introduction
Idiopathic pulmonary fibrosis (IPF) is the most prevalent and lethal condition in the family of idiopathic
interstitial pneumonias, a subgroup of interstitial lung diseases (ILDs) [1, 2]. IPF is characterised by
progressive respiratory failure resulting from a relentless fibrosis leading to destruction of the lung
architecture. The specific molecular and cellular mechanisms and causes of disease onset and progression are
still unknown [3]. However, a growing body of evidence suggests that IPF is caused by an aberrant wound
healing response to recurrent alveolar epithelial cell injury causing accelerated lung senescence and an
increased fibrosis [4–6]. Cigarette smoking, exposure to organic and inorganic dust, and genetic factors have
been shown to play a central role in disease pathogenesis [7]. However, to date, molecular pathways, genetic
abnormalities and environmental interactions involved in the disease pathogenesis have been only partially
clarified. A specific disease mechanism-based profile (genetic/biomolecular) has not been identified.
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Therefore, the diagnosis still relies on the presence of a radiological and/or histopathological pattern of usual
interstitial pneumonia (UIP) [3].

This diagnostic approach results in areas of uncertainty, particularly in cases where the histological UIP
pattern is insufficient to differentiate IPF from other entities that can present similar features, such as
chronic hypersensitivity pneumonia (CHP) [8, 9]. Another possible approach to ILD classification and
diagnosis is to consider the disease behaviour [10]. However, IPF natural history may vary among
individual patients and may follow one of several clinical courses [11–13]. The majority of patients have
slowly progressive disease, some have an accelerated decline followed by death, and some have periods of
relatively stable disease interposed with episodes of acute respiratory worsening. In this complex scenario,
IPF diagnosis may be challenging. Here we present two clinical cases. The first is a clinical case of a
straightforward diagnosis of IPF, but with a slow progression and good long-term prognosis after early
initiation and long-term treatment with pirfenidone. The second clinical case exemplifies a very
challenging differential diagnosis between IPF and CHP in which neither the multidisciplinary team
(MDT) of experts, nor the disease behaviour approach, leave us with the final impression of having framed
this complex clinical picture in a successful and timely manner.

Diagnostic criteria
According to international guidelines, the diagnosis of IPF requires the exclusion of other known causes of
ILD and the presence of a UIP pattern on high-resolution computed tomography (HRCT), or specific
combinations of HRCT and surgical lung biopsy (SLB) patterns in patients lacking typical HRCT features
[3]. Current guidelines acknowledge the areas of uncertainty in IPF diagnosis and for patients who do not
meet the criteria for a definite UIP pattern, there are two other classifications: a possible UIP pattern or
inconsistent with UIP pattern [3].

HRCT scanning can provide a confident, highly specific diagnosis of IPF in ∼50–60% of patients with
diffuse lung disease [14–16]. In the remaining 40–50% of patients with suspected IPF, HRCT findings do
not reveal a typical UIP pattern. In this scenario, guidelines recommend proceeding directly to SLB.
However, this procedure is associated with significant risks and there is a growing body of studies showing
that less invasive diagnostic methods, particularly transbronchial lung cryobiopsy (TBLC), may be used to
diagnose UIP [17–19].

The histological lesion of IPF is that of UIP. Typical findings are marked fibrosis with architectural
distortion, with or without honeycombing in a predominantly subpleural and paraseptal distribution, and
patchy involvement of the lung parenchyma by fibroblast foci [20]. Since the UIP pattern is not specific
for IPF, the ultimate diagnosis of IPF will rely on the interpretation of specific combinations of clinical,
radiological, pathological and laboratory data by the MDT [3, 16].

The challenge of diagnosis
The diagnosis of IPF, as outlined above, requires information from several sources to be interpreted and
integrated, and this can pose significant challenges [21]. For example, inadequacies in the initial patient
examination and history may cause the physician to overlook alternative diagnoses and exposures to other
causes of ILD. Certain diagnostic features, such as honeycombing on HRCT, are subjective and show
significant interobserver variability [22]. Indeed, across the range of ILDs, histological findings lack the
diagnostic sensitivity, specificity and reproducibility to be sufficiently pathognomonic in isolation [3].
Furthermore, in some cases IPF and other chronic ILDs, particularly CHP, can be indistinguishable. It has
been recently outlined that a thorough investigation of occult putative environmental causes may reveal an
unrecognised cause, most frequently avian antigen exposure [9]. As a consequence a large proportion of
IPF cases may be reclassified as CHP. However, it remains unclear whether this meticulous but debatable
approach, aiming to reclassify occult CHP, leads to a different management approach associated with an
additional benefit for patients. To understand this we need to further investigate the differences between
UIP patterns in different clinical entities, uncovering specific genetic and molecular mechanisms that drive
the natural history of different fibrotic ILDs and potentially provide novel targets for anti-fibrotic drugs. In
the future, a pathogenetic approach may allow us to avoid the limitations of both the aetiology and
MDT-based diagnostic approaches. This is undoubtedly the future of IPF, but currently our knowledge of
the molecular phenotypes of IPF patients is insufficient to enable this mechanistic approach. The current
MDT approach is the best possible surrogate of an accurate diagnosis of IPF, particularly for cases of
challenging differential diagnosis.

The role of the MDT
During the past decade, there has been increasing appreciation that the diagnosis of IPF is best achieved
by a MDT that comprises clinicians, thoracic radiologists and thoracic pathologists [22]. This is reflected
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in the 2011 international guidelines on the management of IPF, which state: “Careful exclusion of
alternative aetiologies through multidisciplinary discussion between pulmonologists, radiologists, and
pathologists experienced in the diagnosis of ILD is of the utmost importance to an accurate diagnosis” [3].
The guidelines add that multidisciplinary discussion is particularly relevant in cases in which the
radiological and histopathological patterns are discordant. According to the recommended approach to the
diagnostic assessment of patients with suspected IPF (fig. 1), initial assessment is targeted at confirming a
diagnosis while subsequent investigations aim to quantify disease severity and to exclude disease-specific
complications or other organ involvement.

There is a small but growing evidence base to support the value of the MDT approach to managing
patients with IPF. FLAHERTY et al. [22] showed that a consensus diagnosis, reached after a careful exchange
of clinical, radiographic and histopathological information, often differed from the initial diagnosis reached
by the individual team members working in isolation. They concluded that “dynamic interactions between
clinicians, radiologists, and pathologists improve interobserver agreement and diagnostic confidence” [22].

In a separate study, the group showed that there is significant disagreement in the diagnosis of IPF
between physicians based in local centres and those in referral centres. In both settings, the introduction of
an interactive MDT approach improved diagnostic agreement [23]. A large European study found that the
overall accuracy of diagnosis of IPF in expert centres is good, at 87.2% [24]. However, the level of
agreement within the panels was only fair-to-moderate, highlighting the importance of including MDT
members with specific expertise and familiarity with ILD [22]. There is also evidence to suggest that
specialist centres running “ILD MDTs” can improve clinical outcomes, presumably through better case
identification and earlier or more appropriate treatment. In a study by LAMAS et al. [25] delayed access to a
specialist centre was associated with higher mortality in IPF, independently of disease severity.

Here we describe two patient cases and illustrate the value of multidisciplinary interpretation of clinical,
radiological and histological findings for a more confident diagnosis of ILDs.

Patient case 1
Clinical details
A 63-year-old man, working as a train driver, presented with a 3-year history of chronic dry cough and
with bilateral crackles. He was a lifelong nonsmoker and had an unremarkable family history. His past
medical history included a left pleural effusion developed at 2 years of age and a positive tuberculosis
skin-test result. He presented with no comorbidities and was under no medication. Pulmonary function
tests (PFTs) were within the normal limits except for a mild reduction in diffusing capacity of the lung for
carbon monoxide (DLCO) (69% predicted). No oxygen desaturation was revealed during 6-min walk tests
(6MWTs); resting oxygen saturation was 97% and 6-min walking distance (6MWD) was 420 m.
Laboratory tests were normal and autoimmunity and precipitin screens were negative.

HRCT findings
A HRCT scan was performed to investigate suspected IPF. The images (fig. 2) showed subpleural mild
reticulation, possible bronchiectasis and no air trapping. Coarse reticulation together with the absence of
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FIGURE 1 Investigation of suspected idiopathic pulmonary fibrosis: multidisciplinary team (MDT) discussion is a key component of the diagnostic pathway.
HRCT: high-resolution computed tomography; BAL: bronchoalveolar lavage; TBBx: transbronchial biopsy; TBLC: transbronchial lung cryobiopsy; MRI:
magnetic resonance imaging; LAM: lymphangioleiomyomatosis. Reproduced and modified from [16] with permission from the publisher.
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cystic spaces and honeycombing suggested a possible UIP pattern, according to the American Thoracic
Society (ATS)/European Respiratory Society (ERS)/Japanese Respiratory Society ( JRS)/Latin American
Thoracic Association (ALAT) criteria (table 1).

Surgical lung biopsy
Based on the HRCT findings suggesting a possible UIP pattern, a SLB of the right upper and lower lobes
was performed. Pathological analysis of biopsy samples (fig. 3) revealed patchy fibrosis, honeycombing,
fibroblastic foci and areas of pulmonary ossification. The patient fulfilled all the histopathological criteria
for UIP pattern, according to the ATS/ERS/JRS/ALAT criteria (table 2) [3].

Diagnosis and treatment
After discussion by the MDT, the patient was diagnosed with IPF with a high degree of confidence. He
was offered two options: triple therapy with azathioprine, prednisolone and N-acetylcysteine (NAC) or
enrolment in the CAPACITY (Clinical Studies Assessing Pirfenidone in IPF: Research of Efficacy and
Safety Outcomes) trial. At that time, the safety concerns about triple therapy were still unknown (the triple
therapy arm of the PANTHER-IPF (Prednisone, Azathioprine, N-acetylcysteine: a Study That Evaluates
Response in IPF) trial was discontinued early in October 2011 due to increased rates of death and
hospitalisation) [26]. The patient decided to participate in the CAPACITY trial and was randomised to
receive treatment with pirfenidone or placebo.

Long-term follow-up
According to PFTs and clinical examination, his disease remained relatively stable for 6 years on
pirfenidone treatment but mild progression was noted in the last year of treatment with worsening DLCO,
forced vital capacity (FVC) and 6MWT. Oxygen saturation during the last 6MWT was 85%. HRCT
follow-up was performed at both 3 and 7 years after the start of pirfenidone treatment. After 3 years,
HRCT scans (fig. 4a–c) revealed slight progression of the disease and showed moderate honeycombing in
the right upper lobe, an increase in traction bronchiectasis and the development of honeycombing in the
lower lobes. After 7 years, HRCT (fig. 4d and e) revealed further progression of the disease characterised
by marked honeycombing in the right upper lobes and in both the left and right lower lobes.

a) b) c)

FIGURE 2 a–c) Transverse high-resolution computed tomography images showing a possible usual interstitial
pneumonia pattern in patient case 1.

TABLE 1 High-resolution computed tomography criteria for UIP pattern as specified in the 2011 ATS/ERS/JRS/ALAT guidelines
for the diagnosis of interstitial lung disease

UIP pattern
(all four features)

Possible UIP pattern
(all three features)

Inconsistent with UIP pattern
(any of the seven features)

Subpleural, basal predominance
Reticular abnormality

Honeycombing with or without
traction bronchiectasis

Absence of features listed as
inconsistent with UIP pattern

Subpleural, basal
predominance

Reticular abnormality
Absence of features
listed as inconsistent

with UIP pattern

Upper or mid-lung predominance
Peribronchovascular predominance

Extensive ground-glass abnormality (extent >reticular abnormality)
Profuse micronodules (bilateral, predominantly upper lobes)

Discrete cysts (multiple, bilateral, away from areas of honeycombing)
Diffuse mosaic attenuation/air-trapping (bilateral, in ⩾3 lobes)

Consolidation in bronchopulmonary segment(s)/lobe(s)

UIP: usual interstitial pneumonia; ATS: American Thoracic Society; ERS: European Respiratory Society; JRS: Japanese Respiratory Society;
ALAT: Latin American Thoracic Association. Reproduced and modified from [3] with permission from the publisher.
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TABLE 2 Combination of HRCT and surgical lung biopsy for the diagnosis of IPF (requires MDT
discussion)

HRCT pattern Surgical lung biopsy pattern# (when performed) Diagnosis of IPF?¶

UIP UIP Yes
Probable UIP Yes
Possible UIP Yes

Nonclassifiable fibrosis+ Yes
Not UIP No

Possible UIP UIP Yes
Probable UIP Yes
Possible UIP Probable§

Nonclassifiable fibrosis Probable§

Inconsistent with UIP UIP Possible§

Probable UIP No
Possible UIP No

Nonclassifiable fibrosis No
Not UIP No

Certain combinations of high-resolution computed tomography (HRCT) and surgical lung biopsy patterns
correspond with a diagnosis of idiopathic pulmonary fibrosis (IPF) (a yes in the far right column). For
example, the combination of usual interstitial pneumonia (UIP) HRCT and probable UIP or possible UIP or
nonclassifiable fibrosis patterns on surgical lung biopsy equals a diagnosis of IPF; the combination of UIP
HRCT and not UIP surgical lung biopsy pattern does not make the diagnosis of IPF. #: patterns are as
described in table 1. ¶: the accuracy of the diagnosis of IPF increases with multidisciplinary team (MDT)
discussion. This is particularly relevant in cases in which the radiological and histopathological patterns are
discordant (e.g. HRCT is inconsistent with UIP and histopathology is UIP). There are data to suggest that the
accuracy of diagnosis is improved with MDT discussion among interstitial lung disease (ILD) experts
compared with clinician specialists in the community setting [13]; timely referral to ILD experts is
encouraged. +: some biopsies may reveal a pattern of fibrosis that does not meet the criteria for UIP pattern
and the other idiopathic interstitial pneumonias [19]. These biopsies may be termed “nonclassifiable fibrosis.”
§: MDT discussion should include discussions of the potential for sampling error and a re-evaluation of
adequacy of the HRCT technique. In cases with an “inconsistent with UIP” HRCT pattern and a “UIP” surgical
lung biopsy pattern, the possibility of a diagnosis of IPF still exists and clarification by MDT discussion among
ILD experts is indicated. Reproduced and modified from [3] with permission from the publisher.

a) b)

c) d)

FIGURE 3 Microscopy of the surgical lung biopsy for patient case 1 showing a) patchy fibrosis, b) honeycombing,
c) fibroblastic foci, and d) areas of pulmonary ossification.
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Pirfenidone was generally well tolerated by the patient, with no significant adverse events occurring during
the 7 years on treatment. The patient is now 70 years old and enjoys a good quality of life. He does not
require oxygen and can continue everyday activities without notable restrictions.

Patient case 2
Clinical details
A 64-year-old man, working as a builder, presented with an 8-month history of chronic dry cough and
dyspnoea on exertion (modified Medical Research Council dyspnoea scale=2). Chest auscultation revealed
bibasilar crackles and no clubbing or peripheral oedema were evident. He was an ex-smoker
(12 pack-years) who had stopped smoking 5 years earlier and had an unremarkable family history. His
only comorbidity was diabetes, which was controlled through dietary management and was under no
medication. The patient did not report any symptoms of gastro-oesophageal reflux disease (GORD). After
a careful review of his exposure history, the patient admitted to feeding pigeons occasionally when they
flew into his garden but denied breeding them in his house. Blood tests were normal, except for a mild
elevation in lactate dehydrogenase, positive anti-nuclear autoantibodies and positive precipitins for pigeon
droppings. PFTs revealed a moderate reduction in DLCO (43% predicted) and no oxygen desaturation on
6MWT (6MWD was 420 m).

HRCT findings
HRCT at presentation (fig. 5) showed coarse reticulation and areas of honeycombing in the right upper
lobe as well as mild reticulation in the periphery of the left lung. HRCT scans revealed asymmetrical
disease, based on the lower volume of the right lobe compared with the other hemithorax. The lower lobe
(particularly the right one) showed severe fibrosis, with coarse reticulation and questionable
honeycombing, with mosaic attenuation. Asymmetrical disease was also confirmed in the costophrenic
angles with mild reticulation on one side and fibrosis on the other. Expiratory images revealed air trapping
in areas where mosaic attenuation had been identified. On the basis of an absent apico–basal gradient

a) b)

d) e)

c)

FIGURE 4 High-resolution computed tomography follow-up of patient case 1 at a–c) 3 years, and d, e) 7 years after the
start of treatment showing disease progression.

a) b) c)

FIGURE 5 a–c) Transverse high-resolution computed tomography images showing a possible usual interstitial pneumonia pattern in patient case 2.
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and the mosaic attenuation HRCT findings, these were considered to be inconsistent with a UIP pattern
(table 1) and suggestive of possible CHP. Additional ancillary HRCT findings included moderate
enlargement of the pulmonary artery and hiatal hernia.

Bronchoalveolar lavage
Bronchoalveolar lavage (BAL) was performed and showed no lymphocytosis. Oil red-positive macrophages
were consistently reported. Together with the hiatal hernia and the asymmetric fibrosis, BAL findings
suggested possible GORD, even in the absence of symptoms.

Transbronchial lung cryobiopsy
The MDT found it very challenging to differentiate between IPF and CHP, and therefore decided to
perform a TBLC. Pathological analysis of biopsy samples (fig. 6) showed the presence of fibroblastic foci,
patchy fibrosis and subpleural dense scarring, i.e. a characteristic UIP pattern without any ancilliary
features suggestive of CHP.

MDT discussion and treatment
After discussion by the MDT, however, the combination of clinical HRCT and pathological findings was
found to be insufficient to allow a confident diagnosis, due to not meeting the ATS/ERS/JRS/ALAT criteria
for a definite diagnosis of IPF [3].

The MDT decided also to assess the comorbidities in more detail. An endoscopy was performed which
confirmed severe GORD and oesophagitis. Echocardiography did not show significant pulmonary
hypertension. Anti-reflux therapy was started. Based on an uncertain IPF diagnosis, triple therapy with
steroids, NAC and azathioprine was initiated. Safety concerns about triple therapy were still unknown at
that time (PANTHER-IPF trial, 2011) [26]. During the following 12 months the patient experienced an
episode of acute bronchitis and a further decline both in FVC and in DLCO.

Follow-up HRCT
1 year after the start of treatment with triple therapy, HRCT scans (fig. 7) showed a UIP pattern with
asymmetric disease and the diagnosis of IPF was confirmed by the MDT. At that point, the disease was
already severe and the patient was switched to treatment with pirfenidone. Thereafter, he experienced
an acute exacerbation, which was believed to be triggered by his chronic inhalation problems, and was
finally transplanted.

a) b) c)

FIGURE 7 a–c) High-resolution computed tomography follow-up of patient case 2 at 1 year after the start of treatment showing a definite usual interstitial
pneumonia pattern.

a) b) c)

FIGURE 6 Microscopy of transbronchial lung cryobiopsy for patient case 2 showing a, b) fibroblastic foci and patchy fibrosis, and c) subpleural dense scarring.
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Discussion
Here we report two clinical cases which highlight the value of MDT discussion in the diagnosis and
management of IPF. The first case illustrates the utility of the 2011 ATS/ERS/JRS/ALAT criteria and the
recommendation for MDT discussion in enabling an early diagnosis of definite IPF and early enrolment
into the CAPACITY study. This was particularly important in this case since it was not possible to
diagnose IPF purely based on HRCT, which showed a possible UIP pattern. This necessitated SLB, in line
with current guidelines, and MDT discussion of clinical, radiological and histological features to reach a
definitive diagnosis. This case underscores findings in the literature indicating that characteristic HRCT
features are not present in ∼30–40% of IPF patients and that lung biopsy may be needed to confirm
diagnosis [27]. There is a growing body of evidence suggesting that subjects with probable IPF, accounting
for ∼16% of cases, are likely to have UIP pattern on lung biopsy (82%) [28, 29]. Interestingly, FELL et al. [30]
showed that in patients aged over 65 years with reticular abnormalities but no honeycombing, as described
in the case above, the diagnostic likelihood of IPF exceeded 95%.

The second case highlights certain limitations with the application of guideline recommendations. The
guidelines focus primarily on “definite” IPF, which is most often diagnosed from typical HRCT
appearances. The definition of “probable” and “possible” IPF is an advance, but there is a lack of
management guidance for these highly prevalent clinical scenarios. Patients with “probable” or “possible”
IPF are frequently encountered in clinical practice and often have a differential diagnosis of fibrotic
nonspecific interstitial pneumonia or CHP [8], and less frequently with other rare entities [8, 31].
However, the guidelines do recognise that when the radiological and histopathological patterns are
discordant (e.g., HRCT is inconsistent with UIP and histopathology is UIP), the possibility of a diagnosis
of IPF still exists and clarification by MDT discussion among ILD experts is indicated [3]. Serological tests
may be appropriate in this scenario, although it should be noted that serum precipitins have a
controversial diagnostic value due to their limited sensitivity, specificity, and positive and negative
predictive values (76%, 82%, 69.5% and 86.4%, respectively) [32].

Biopsy can be helpful in differentiating IPF from CHP, but with some limitations. While there are
histological findings that may suggest the presence of CHP, none of these features are specific as they can
also be found (albeit less frequently) in IPF. A minority of CHP (8%) are pathologically indistinguishable
from IPF, because they present with identical UIP features. It is still unclear what the different pathological
patterns found in cases of CHP mean in terms of prognosis, and whether CHP with a UIP-like pattern
behaves differently from idiopathic UIP [33]. In this case, MDT discussion and follow-up HRCT did
eventually enable a more confident diagnosis of IPF [34]. However, at this stage, the potential benefit of
pirfenidone may have been limited by the ongoing progression and severity of disease.

The correct diagnosis of IPF has become particularly important in view of the availability of effective
IPF-specific therapies and the demonstration that a previously widely used immunosuppressive treatment
regimen in IPF (prednisone, azathioprine and NAC) increases the risks of hospitalisation and death [26].
Thus, an early and accurate diagnosis of IPF through MDT discussion is essential to enable the initiation
of therapies that have the potential to reduce disease progression and the avoidance of inappropriate and
potentially harmful drugs.
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