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Nearly 50 years ago, idiopathic interstitial
pneumonias (IIPs) were defined by
Liebow and Carrington based on the
histological pattern present in the lung.1 2

Today, we consider histological patterns in
the context of clinical and radiological
information in order to diagnose a specific
IIP, a paradigm shift initially introduced
by a Consensus Statement published by
the American Thoracic Society and
European Respiratory Society in 2002 and
developed further in 2011.3 With regard
to idiopathic pulmonary fibrosis (IPF),
this approach requires the presence of a
usual interstitial pneumonia pattern (UIP),
either on high resolution CT (HRCT) or
histology or both, and the absence of any
clinical history or morphological pattern
that suggests another aetiology or another
disease. The most recent iteration also
introduced two new and related features.
The first was a formal recognition that
even in cases in which a biopsy was
obtained, radiology had a role in modify-
ing the interpretation of the pathological
findings. In some cases, this meant that a
definitive pathological diagnosis of IPF,
once considered the gold standard, could
be overridden by a negative radiological
impression. In other cases, a diagnosis
of IPF could be made even in the absence
of definitive pathological evidence. The
second major change was to introduce a
multidisciplinary consensus conference as
the mechanism for implementing the inte-
gration of pathology, radiology and clin-
ical findings, such as in those cases just
described in which there was substantial
disagreement between pathology and radi-
ology or those in which both evaluations
were inconclusive. In many cases,
however, pathology is still the definitive
study especially in cases in which the
biopsy reveals a diagnosis other than IPF.

In addition to providing some degree of
standardisation, this approach has import-
antly provided a means to diagnose IPF
without a surgical lung biopsy when the
prebiopsy probability of IPF is sufficiently
high (eg, an adult over the age of 50 years
with a definite UIP pattern on HRCT and
no alternative causes identified).4 Despite
this success, however, a number of weak-
nesses in this overall approach have been
identified, including only moderate repro-
ducibility between centres, and the rela-
tively large number of patients who do
not meet the strict HRCT criteria (eg, lack
of honeycombing leading to a ‘possible
UIP pattern’ on HRCT) but who cannot
be biopsied due to poor health or other
reasons.5–7

Several attempts to resolve this problem
have explored relaxed radiological criteria.
In patients with suspected IPF, a basilar
predominant coarse reticular abnormality
without honeycombing has been noted to
be predictive of a pathological UIP
pattern.8–10 The inclusion criteria for a
recent IPF clinical trial permitted enrol-
ment of patients with a possible UIP
pattern on HRCT provided traction bron-
chiectasis was present on CT.11 Moreover,
a post hoc subgroup analysis of a large ran-
domised clinical trial assessing the safety
and efficacy of nintedanib showed that
study participants with reticulation and
traction bronchiectasis in the absence of
honeycombing on HRCT had progression
rates and responses to therapy that were
similar to those with a UIP pattern.12

These last results are not completely sur-
prising since the spectrum of anatomical
abnormalities represented by traction bron-
chiectasis is quite common in UIP/IPF.13

Brownell and colleagues from
University of California, San Francisco
(UCSF) and Mayo Clinic extend these
prior studies by developing and validating
a clinical prediction rule to identify
patients with a high likelihood of having a
histological UIP pattern when a possible
UIP pattern is present on HRCT in com-
bination with additional clinical and
radiological information.14 They used a
discovery cohort from UCSF with a valid-
ation cohort from Mayo Clinic,
Rochester. All HRCTs were re-evaluated

by expert radiologists and reclassified as
definite, possible or inconsistent with UIP.
For scans read as a possible UIP pattern,
the extent of traction bronchiectasis was
scored. In the derivation cohort, a pos-
sible UIP pattern on HRCT had a 91%
specificity for a histological UIP pattern
(positive likelihood ratio 4.0). Using this
cohort, the authors then developed a ‘UIP
score’ ranging from 0 to 10 in which
points are assigned to age, gender and
extent of traction bronchiectasis in the
setting of a possible UIP pattern on
HRCT. A high UIP score, that is, in men
age 60 years or greater and with extensive
traction bronchiectasis but independent of
the presence of honeycombing, increased
the specificity of a possible UIP pattern on
HRCT to 99.6% (positive likelihood ratio
45.7). Importantly, similar results were
seen in the validation cohort, despite a
very different overall prevalence of UIP/
IPF (29% vs 67%). This result means that
these patients may avoid a biopsy to
obtain a definitive diagnosis of UIP/IPF.

In interpreting the results of their study,
the authors focus heavily on the impact of
the prevalence of histological UIP patterns
in the local population (or clinical practice
setting). We propose expanding this
approach further by considering individ-
ual patient pretest probability and not just
population frequency. For example, a
patient with a possible UIP pattern on
HRCT along with inspiratory squeaks,
water damage and mould in the home,
and a few subtle areas of air trapping on
expiratory imaging has a high likelihood
of a diagnosis of chronic hypersensitivity
pneumonitis and a very low probability of
IPF. On the other hand, when alternative
diagnoses are considered substantially
less likely, the pretest probability for a
histological UIP pattern may be quite
high. Based on data from their derivation
cohort, when the clinical likelihood of a
histological UIP pattern is considered low
(eg, 30% or less) a UIP score of 10 will
yield a postevaluation probability of only
85%, which may not be sufficient to
avoid a biopsy, since a definite UIP pattern
on HRCT has classically been associated
with a 90% probability of a histological
UIP pattern.15 For those with a 50%
pretest probability, a score of 10 will raise
the post-test probability to 90%, perhaps
avoiding a biopsy. For those considered
more likely to have a histological UIP
pattern (eg, 70% pretest probability), a
score of only 6 is required to raise the
post-test probability to 90% or more.

Using the clinical prediction rule, there-
fore, may yield post-test probability
exceeding 90% in some clinical settings,
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perhaps avoiding a surgical lung biopsy,
which can carry a risk of mortality of
roughly 2% with additional risk depend-
ing on age, comorbidities, type of surgery
and underlying diagnosis.16 Risk is par-
ticularly elevated when biopsy is done
under non-elective conditions, emphasis-
ing that if biopsy is to be done, it should
be done before the patient acutely deterio-
rates of possible. Therefore, the authors’
prediction rule may have a substantial
impact on reducing biopsy-related mor-
bidity and mortality and perhaps on
healthcare costs during the diagnostic
evaluation of adults with interstitial lung
disease. In those too ill to undergo biopsy,
this clinical prediction rule should also
grant access to FDA-approved therapies
for IPF, and perhaps to enrolment in clin-
ical trials for IPF.

While clinical and radiological diagnos-
tic methods are of great use, other non-
invasive approaches are also on the
horizon.6 Interobserver agreement for a
UIP pattern on HRCT is, at best, moder-
ate.7 It seems likely that automated
texture analysis may improve on this
result, and that machine-based recognition
may one day help reduce this source of
diagnostic variability and consequent diag-
nostic inaccuracy.17 We eagerly await clin-
ical prediction models that incorporate
genetic polymorphisms, serum protein
and miRNA biomarkers, and tissue-based
genomic signatures based on bronchos-
copy rather than surgery.6 18–20 Until
then, we believe there is now nearly suffi-
cient evidence to implement the authors’
UIP Score model. While some might wish
for a second independent study, if such a
study is not forthcoming, upcoming
modifications to the American Thoracic
Society/European Respiratory Society/
Japanese Respiratory Society/Asociacion
Latinamericana de Torax (Latin American
Thoracic Association) (ATS/ERS/JRS/
ALAT) Clinical Practice Guidelines for the

Diagnosis of IPF should strongly consider
incorporating this risk score into new
recommendations for clinical practice.
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