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An accurate and early diagnosis of idio-
pathic pulmonary fibrosis (IPF) is critically
required for patients and care providers
because it dictates very specific manage-
ment decisions that include referral to
transplant, access to new approved drugs,
avoidance of immunosuppression and
potential referral to palliative care.1 While
the original diagnosis of IPF was highly
dependent on patterns observed on hist-
ology, in 2002 the American Thoracic
Society (ATS)/European Respiratory
Society (ERS) guideline altered the
approach to diagnosis so as to include a
clinical–radiological–pathological multidis-
ciplinary diagnosis.2 A careful history,
searching for subtle evidence of connective
tissue disease, exposures and other known
causes for interstitial lung disease (ILD),
was emphasised. A radiographic pattern of
usual interstitial pneumonia (UIP) on high-
resolution CT (HRCT) was described,
characterised by basal-predominant fibro-
sis with peripheral reticular markings,
traction airway change, architectural dis-
tortion and honeycombing.

With this new classification system, it
was proposed, characteristic HRCT find-
ings could lead to a confident diagnosis of
IPF without the need for a biopsy. The
advantage of using HRCT patterns as a
surrogate for pathological findings was
particularly appealing given data describ-
ing increased risk for acute exacerbation
and death following lung biopsy.3 Support
for such an approach was increased by
studies demonstrating agreement between
radiographic and pathological findings.
Raghu et al4 found that the specificity of
HRCT for UIP was 90%. Flaherty et al5

found that the HRCT interpretation of
definite UIP in biopsy-proven UIP and
non-specific interstitial pneumonia (NSIP)
had 100% specificity. Hunninghake et al6

found that in a blinded prospective evalu-
ation of patients with surgical lung

biopsies, a confident HRCT diagnosis of
UIP was 95% specific for the pathological
finding of UIP. HRCT appearance was also
predictive of survival: a definite UIP
pattern on HRCT (having all the features
described above) was associated with a
lower survival than for those patients with
radiographic findings that were indeter-
minate or suggestive of another diagno-
sis.5 Despite this apparently high
predictive power, however, these same
studies reported low agreement regarding
a specific diagnosis (kappa of 0.54) on
HRCT and other authors have also found
only modest agreement (kappa of 0.48)
for the finding of honeycombing, suggest-
ing that even this key finding is not easily
interpreted.6–8 Community physicians are
more likely to assign a diagnosis of IPF
and to be in agreement on it than physi-
cians at tertiary referral centres.8

Subsequent iterations of the ATS/ERS
guidelines have attempted to refine the
definition of IPF, and, in particular, the
radiographic features of UIP. In 2011, ATS
consensus statement specifically defined
three categories of radiographic criteria:
UIP pattern, possible UIP pattern and
inconsistent with UIP pattern.1 The final
diagnosis of IPF rested on a combination
of radiographic and pathological features
(when lung biopsy was obtained), which,
in combination with multidisciplinary dis-
cussion, would lead to one of several pos-
sible diagnostic statements: IPF, probable
IPF, possible IPF or not IPF. This classifi-
cation scheme was designed to allow for
the uncertainty that is often present in
pathological and radiographic interpreta-
tions and to permit less-than-confident
definitions of IPF. However, these categor-
ies were never validated, either retrospect-
ively or prospectively, nor were studies
performed to assess the reproducibility of
these diagnostic assessments in actual
practice.
In Thorax, Walsh et al9 address this

latter issue in an elegant manner. The
authors designed a two-part study. CTs
from consecutive patients in a tertiary
referral centre were obtained. All patients
carried a multidisciplinary team diagnosis
of idiopathic fibrotic lung disease, chronic
hypersensitivity pneumonitis (HP) or
fibrotic lung disease associated with a con-
nective tissue disease, excluding

sarcoidosis. All CTs were performed at
full inspiration as high-resolution scans.
Observers were invited to participate
from a variety of radiographic societies. In
the first stage of the study, an internet-
based viewing application allowed radiol-
ogists to view 15 sections from each CT
and to assign a diagnostic category: UIP,
possible UIP or inconsistent with UIP.
Raters were asked to score honeycombing,
traction bronchiectasis and emphysema as
definitely present, possibly present or
absent. In the second stage of the study,
chest radiologists were randomly selected
from the initial participant group, one
subset with >20 years of experience and
another with <10 years. These thoracic
radiologists were given the full thin-
section CTs of a new cohort of patients
and scored CTs with the same criteria.
Kappa values were calculated for interob-
server agreement for diagnostic category
and for honeycombing. Surprisingly,
agreement on overall diagnosis category
was only moderate (ranging from 0.48 for
general radiologists to 0.52 for chest radi-
ologists). The agreement between radiolo-
gists did not even improve if the approach
was simplified into a binary comparison
of definite/possible UIP versus inconsistent
with UIP. When interpreting the presence
of honeycombing by use of a scoring
system, the agreement scores ranged from
0.56 to 0.65, though the higher agree-
ment scores were found in less experi-
enced observers (fellows), possibly
suggesting that there was agreement but
not necessarily accuracy.

This study demonstrates that the
problem of inter-reader reliability, which
has long been a concern in the study of
IPF, has not been fully addressed by the
recent ATS/ERS consensus revision.
Reliably phenotyped subjects are key to
interpreting data from clinical trials and
translational studies. Similarly, clinical
decision-making regarding the use of novel
antifibrotic medications and immunosup-
pressive therapies increasingly hinges on
CT interpretation as fewer patients are
undergoing surgical lung biopsy.10

Several possible approaches could be
considered to address these issues. The
first is to further refine the current criteria
by better identifying the reasons for
uncertainty in CT interpretation. One of
the limitations to this study is that we do
not know why the radiologists called
certain scans inconsistent. Are these dis-
crepancies due to areas of lucency that are
variably interpreted as emphysema or
honeycombing? Would addition of expira-
tory images help improve overall results
by highlighting air trapping or would they
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add to the complexity and unreliability of
interpretation?

It is worth looking at the information
given in some of the images in detail. In
figure 1,9 HRCT cuts are shown from a
patient with known rheumatoid arthritis.
Among the observers, there was a wide
range of interpretations (definite UIP
20%, possible UIP 36.5% and inconsistent
with UIP 42.6%), and only 62.6% identi-
fied definite honeycombing. In contrast,
figure 29 represents images from a patient
with UIP on biopsy. There was much less
variability (definite UIP 73.9%, possible
UIP 21.7% and inconsistent with UIP
4.3%) and fully 91.3% of observers
graded definite honeycombing. It is pos-
sible that these data are pointing towards
something we frequently recognise clinic-
ally: that CT scans from patients with
known causes of lung disease, such as
connective tissue disease, are the most dif-
ficult to categorise, but that when these
clinical diagnoses are incorporated, overall
interpretation improves. It is well known
that patients with connective tissue-related
ILD often have multiple histological pat-
terns of disease. The CT may be mirror-
ing this reality, making it difficult for even
experienced radiologists to easily classify
scans. Therefore, it may not be realistic or
clinically important to hold these patients
to the same standards of radiographic
classification as diagnostic and therapeutic
decisions do not hinge on this interpret-
ation. In fact, this is the situation where
multidisciplinary discussion plays the key
role. CT interpretation should not be a
stand-alone test for all patients with
fibrotic lung disease but should primarily
be used to assess idiopathic interstitial
pneumonias. As the authors suggest, a
valuable follow-up study would be to
assess inter-rater reliability when only
HRCTs from suspected idiopathic disease
are included.

A simultaneous, practical approach to
the issue of inter-rater reliability may
revolve around improved reference stan-
dards and training. The ILD community
and chest radiologists, in particular, would
benefit from using an agreed-upon set of
reference images that could be used as
training exercises for radiologists at all
levels of experience and in various special-
ties and clinical settings. Further work
could assess whether intensive training on
CT interpretation improves inter-reader
agreement. It appears that training of radi-
ologists in these criteria can lead to some
uniformity of diagnosis, though whether
this leads to sufficient levels of agreement
is not clear.11 If we start by becoming
more precise in our CT interpretation, we

would then be better able to assess
whether we are also accurate in our
diagnoses.
Using a system of binary outcomes for

patterns (definite/possible UIP vs incon-
sistent with UIP) could be useful, but may
not be the best way to classify diseases
(IPF vs non-IPF, IPF vs chronic HP). It is
well known that histology in these
patients exists along a continuum, with
chronic HP merging into a UIP pattern in
some patients. Establishing a clear radio-
logical cut-off may, therefore, be overly
simplistic and does not reflect the dynam-
ics and nature of the underlying disease. If
a continuous scoring system is used, there
may be more general agreement in
describing the images. In addition to
improving reproducibility, this may also
focus attention on the reality that more
severe fibrotic lung disease tends to merge
with each other in clinical outcome
regardless of its pathogenesis. There is
evidence that the extent of fibrosis in
NSIP is predictive of poor prognosis, and
that once HP has reached a fibrotic
appearance similar to IPF, survival is like-
wise low.12 13 Future studies on this
subject should consider including
follow-up CT in the assessment as a sig-
nificant number of scans that are initially
uncertain may change over time and
thereby also improve interobserver
agreement.
The overarching question is not only

whether we can but also whether we
should create a system of high interobser-
ver agreement. Walsh et al clearly show us
that radiology cannot deliver it.
Pathological interpretation of biopsies is
subject to the same issues of inter-reader
reliability. Thus, unlike many other
disease areas, no true gold standard exists.
Current best practice uses multidisciplin-
ary discussions to incorporate all informa-
tion, including clinical and functional data
to come to a ‘consensus diagnosis’.
However, in real life ‘consensus’ is often
the opinion of the strongest voice in the
panel and not necessarily true agreement.
We have to keep in mind that all fibrotic
lung diseases, and IPF in particular, are
dynamic and unpredictable. Any diagnosis
is only the diagnosis made at a certain
time and based on the information
present at that time. Radiological patterns
are undoubtedly one of the crucial pieces
in the puzzle, but it would be unwise to
believe that it would reflect the underlying
biology of the disease, no matter how
good inter-reader agreement is. Research
must also focus on molecular biomarkers,
which can help to identify patients at risk
for developing disease, as well as to assist

in diagnosis and prognosis, identify
targets for new drug therapeutics and
predict response to therapy. Ultimately, we
need to be aware that guidelines on diag-
nosis and treatment of such a complex
group of disorders need to be flexible and
allow for constant change. The recent
classification of idiopathic interstitial
pneumonias made an important step in
the right direction as it includes clinical
disease behaviour.14 Disease behaviour
and peripheral blood biomarkers that cor-
relate with biological subtypes in a mean-
ingful way may even be more important
than a firm CT diagnosis and allow for a
‘dynamic’ diagnosis of fibrotic lung
disease rather than a ‘snapshot’ in time.
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