Thematic Review Series

[Respoiction

Respiration 2015;90:177-184

Published online: September 8, 2015

DOI: 10.1159/000440665

Interstitial Lung Disease Evaluation:
Detecting Connective Tissue Disease

Aryeh Fischer? JoyceS.Lee? Vincent Cottin®

aDepartment of Medicine, University of Colorado School of Medicine, Aurora, Colo., USA; PService de
Pneumologie, Reference Center for Rare Pulmonary Diseases, Louis Pradel Hospital, Claude Bernard University

Lyon 1, Lyon, France

Key Words

Connective tissue disease - Interstitial lung disease -
Interstitial pneumonia - Collagen vascular disease -
Pulmonary fibrosis

Abstract
Interstitial lung disease (ILD) is a common manifestation of
connective tissue disease (CTD) and is often associated with
significant morbidity and mortality. The evaluation of ILD in
patients with CTD is complex because of the heterogeneity
of the CTD spectrum, the various patterns and degrees of
severity of ILD encountered, and because ILD can be identi-
fied at any point in time in these patients. A thorough - and
optimally multidisciplinary — evaluation is needed when CTD
patients develop ILD or when evaluating ILD patients for the
presence of occult CTD. Determining whether ILD is associ-
ated with a preexisting CTD requires the exclusion of alterna-
tive etiologies, and thorough assessments of the clinical fea-
tures of both the CTD and ILD. The detection of occult CTD
in patients with presumed idiopathic interstitial pneumonia
requires careful integration of clinical, serologic, and thorac-
icimaging and histopathologic features.
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Introduction

Interstitial lung disease (ILD) encompasses a spectrum
of diffuse parenchymal lung disorders classified together
because of shared clinical, radiological, and histopatho-
logical features [1-3]. Although most often a cause is not
identified, and the ILD is considered to be ‘idiopathic’ in
nature; frequently, ILD arises within the context of a spe-
cific exposure or is associated with an underlying connec-
tive tissue disease (CTD). The CTDs are a group of sys-
temic autoimmune disorders (also referred to as ‘collagen
vascular diseases’) characterized by immune-mediated
organ dysfunction, and significant clinical heterogeneity
exists within this spectrum (table 1). Typically, CTD
manifests with autoimmune-mediated organ damage
and the lung is a frequent target. Although all patients
with CTD are at risk of developing ILD, certain CTDs are
more frequently associated with ILD [e.g., systemic scle-
rosis (SSc) and polymyositis/dermatomyositis (PM/
DM)], and there can be differing patterns of clinical, im-
aging, and histologic presentation [4].

Precise prevalence rates of ILD among the various
CTDs are not known and are influenced by the methods
of detection [5]. For example, studies that base the defini-
tion of the presence of ILD on a plain chest roentgeno-
gram will cite a lower prevalence rate compared with
studies that define the presence of ILD by thoracic high-
resolution computed tomography (HRCT). Although
ILD has been a well-known manifestation of CTD, per-
haps because of the technological advances in diagnostic
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Table 1. CTDs (or ‘collagen vascular diseases’)

Systemic lupus erythematosus

Systemic sclerosis

Sjogren’s syndrome

Rheumatoid arthritis
Polymyositis/dermatomyositis

Mixed connective tissue disease
Undifferentiated connective tissue disease

imaging - with the advent of HRCT in particular, the
prevalence of ILD in CTD may be higher than previously
considered [5], but only a fraction of these individuals
have symptoms (such as exertional dyspnea) related to
the ILD that would be considered as clinically significant
disease [6].

ILD may be recognized at any point in the natural his-
tory of CTD [7]. Most often ILD is identified within the
context of an established CTD, but there is a growing ap-
preciation that ILD may be the first clinically apparent
manifestation of an occult CTD (i.e., forme fruste presen-
tation) [8-10]. Furthermore, some individuals may have
interstitial pneumonia with autoimmune features (IPAF),
as defined by the presence of ILD and features suggestive
of — but not diagnostic for — an underlying CTD [11].

Because of the potential impact on both treatment and
prognosis, determining whether a patient’s ILD is associ-
ated with CTD is important — and yet the evaluation for
CTD can be particularly challenging. In this focused re-
view, we discuss our approach to the evaluation of ILD in
those with established CTD and to the detection of occult
CTD (or IPAF) in those with presumed idiopathic inter-
stitial pneumonia (IIP).

Relevance of the Diagnosis

Determining whether a patient has a diagnosis of CTD-
associated ILD (CTD-ILD) - rather than an IIP - may
impact treatment decisions, guide surveillance for other
concomitant clinical features, and ultimately influence
prognosis. From the aspects of therapeutics, the impor-
tance of this distinction is likely most significant when the
underlying ILD pattern is usual interstitial pneumonia
(UIP). A clinical diagnosis of idiopathic pulmonary fibro-
sis (IPF) is restricted to those with a pattern of UIP in
whom no identifiable etiology has been identified [1, 2].
As such, concluding that a patient has IPF requires a com-
prehensive and often multidisciplinary evaluation to en-
sure that all identifiable etiologies (e.g., CTD) have been
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reliably excluded. With the recent approval of two novel
anti-fibrotic drugs proven to only be effective in IPF [12,
13], and as such, restricted exclusively to this scenario -
this distinction perhaps has never been more important.
Indeed, there is a pressing need to conduct clinical trials
to evaluate whether these novel anti-fibrotic drugs might
be useful in patients with CTD-ILD. Further, in contrast
to IPF in which immunosuppression has been proven ei-
ther ineffective or potentially harmful [14-16], there are
data to suggest that systemic immunosuppressive medica-
tions may favorably impact CTD-ILD in general (and po-
tentially even those with CTD-associated UIP) [17, 18].
For those with non-UIP patterns, the importance of
distinguishing idiopathic from identifiable etiology is im-
portant as well. For example, if the ILD is determined to
be drug-induced, the offending drug is discontinued. If
due to an environmental allergen, the offending antigen
is removed by an environmental inspection and remedia-
tion. And if the underlying cause of the ILD is determined
to be an associated CTD, there will likely be a need for
long-term systemic immunomodulatory therapy.
Identifying that an underlying CTD is present may
help in the clinical care of patients as this knowledge may
provide a clinical explanation for otherwise unexplained
extrathoracic manifestations (e.g., Raynaud’s phenome-
non or a specific dermatitis) or lend to more vigilant as-
sessment for other common disease manifestations (e.g.,
esophageal reflux and hypomotility). In addition, identi-
fying CTD may lead to implementation of recommended
screening strategies for other severe disease features (e.g.,
pulmonary arterial hypertension screening in SSc or ma-
lignancy surveillance in PM/DM) that could lead to an
earlier diagnosis and improved outcome as a result.
Finally, distinguishing CTD-ILD from IIP can help
with prognostication, as those with CTD-ILD tend to have
a more favorable prognosis compared with IIP [19], with
the notable exception of patients with rheumatoid arthri-
tis (RA) and a UIP pattern at imaging and/or biopsy that
tend to have an outcome as severe as that of IPF [20, 21].

Evaluation: ILD in Established CTD

In those that develop ILD within the context of an es-
tablished, preexisting CTD, as with any patient that pres-
ents with interstitial infiltrates, a comprehensive evalua-
tion is needed to explore all potential etiologies (e.g., in-
fection, medication toxicity, environmental exposures,
smoking-related lung disease, malignancy, familial dis-
ease, etc.). The determination that the ILD is associated
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with the established CTD is through a process of elimina-
tion and requires a comprehensive evaluation. When
considering the evaluation of ILD in patients with estab-
lished CTD, we often consider the following steps.

Confirm the CTD

It is important to ensure that the ‘established’ CTD is
an accurate diagnosis. For example, does the patient re-
ally have RA? In those with symmetric synovitis, rheuma-
toid nodules, rheumatoid factor (RF) and anti-CCP posi-
tivity, and X-ray evidence of characteristic juxta-articular
erosions, the diagnosis will be more straightforward. But
what about the patient with longstanding arthritis that is
RF and anti-CCP negative and lacks X-ray evidence of
joint erosions? Does that patient really have a diagnosis
of seronegative, nonerosive RA? Or what about the pa-
tient with keratoconjuctivitis sicca (KCS) and labeled for
years with a diagnosis of primary Sjogren’s syndrome
(5jS)? Sometimes the scenario is straightforward, such as
when there is KCS accompanied by objective findings of
autoantibody positivity (ANA, SSA, SSB, RF), a poly-
clonal gammopathy, and lymphocytic sialadenitis on la-
bial salivary gland biopsy. But what about the patient with
symptoms of KCS and a positive ANA? How certain
should we be that this latter patient has ‘established’ §jS?
In other words, sometimes the precise rheumatologic di-
agnosis may be uncertain and the development of ILD
may impact its classification. Or the finding of ILD may
lead to reevaluation of whether the patient really has an
‘established” CTD. Take for instance the patient with
Raynaud’s phenomenon, rash, alow-titer ANA and high-
titer SSA autoantibodies that has been considered to have
an established diagnosis of systemic lupus erythematosus.
If the patient then develops nonspecific interstitial pneu-
monia (NSIP) with overlapping organizing pneumonia
(OP), one might consider the manifestations to be associ-
ated with an anti-synthetase antibody and the anti-syn-
thetase syndrome, rather than what was initially suspect-
ed - in the absence of chronic ILD - to be more likely a
case of systemic lupus erythematosus.

Determine whether the ILD Pattern Is Consistent with

CTD-ILD

The knowledge that a patient has a CTD should lead to
heightened awareness for the possibility of coexistent ILD
and presents an opportunity for earlier diagnosis — per-
haps even as subclinical disease [6]. Thoracic HRCT imag-
ing plays an integral role in the evaluation of ILD by pro-
viding detailed information on the pattern, distribution
and extent of the ILD, assessment of disease severity, and

Detection of CTD-ILD

the presence of extraparenchymal abnormalities [22-24].
Individuals with CTD are also more likely to have an
HRCT pattern suggestive of NSIP when compared to
those without CTD. Compared with IIP, patients with
CTD-ILD are more likely to have ground glass abnormal-
ities, pleural effusions, pericardial effusions, pericardial
thickening, and esophageal dilatation [22]. And although
as a cohort, those with CTD-ILD are less likely to have
honeycombing, it is important to remember that UIP is
the most common ILD pattern in RA and is identified
across the spectrum of CTD. Overlapping patterns consis-
tent with UIP and NSIP or NSIP and OP are not unusual
and can be considered almost routine in disorders such as
PM/DM. More unusual patterns such as lymphocytic in-
terstitial pneumonia (LIP) with cystic lung disease (e.g.,
especially with SjS) and primary airway disease (e.g., bron-
chiolitis) may also occur in specific settings.

Consider Alternative Etiologies

A comprehensive evaluation is needed in all patients
that develop ILD - and having an established CTD does
not mitigate this requirement. As such, it is important to
consider and evaluate for infection, hypersensitivity
pneumonitis, drug toxicity, malignancy, smoking-related
lung disease, etc., before concluding that the ILD is CTD-
related. In particular, respiratory infection and drug-in-
duced lung disease are almost always in the differential
diagnosis and require thorough assessment.

Perform Bronchoalveolar Lavage or Transbronchial

Biopsy when Clinically Appropriate

The routine use of bronchoalveolar lavage (BAL) to
solely predict the likelihood of disease progression in
CTD-ILD is no longer recommended. However, because
the CTD patient is often immunocompromised, BAL can
be useful to exclude infection. Furthermore, BAL can be
useful when diffuse alveolar hemorrhage is a concern.
Transbronchial biopsy is of limited value in the evalua-
tion of ILD in CTD, but may be diagnostic in more air-
way-centric complications such as bronchiolitis, hyper-
sensitivity pneumonitis, sarcoidosis, or malignancy.

Consider Surgical Lung Biopsy

There are limited data on which to base definite com-
ments about the impact of histopathology on prognosis in
those with CTD-ILD. Further, the existing data are large-
ly from specialty referral centers, consist of small cohorts
of patients, and as such preclude the ability to draw firm
conclusions. However, because the available data have yet
to convincingly show that determining a specific histo-
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pathologic pattern of lung injury directly impacts progno-
sis in CTD-ILD [19, 25], the role of surgical lung biopsy
in patients with preexisting CTD remains controversial.
In contrast to IIP, the distinction between the specific ILD
subtypes (e.g., UIP vs. NSIP) may not be as prognostically
significant in patients with CTD. One exception appears
to be with respect to RA and a UIP pattern. Recent data
from several cohorts of RA-ILD suggest that survival in
RA-UIP may be similar to that of IPF and worse than that
seen in CTD-NSIP or other non-RA-CTD-UIP [20]. Fur-
ther, although the correlation between HRCT and the his-
tologic pattern is not as strong as in IIP, there is a growing
appreciation that a UIP pattern on HRCT in the context
of CTD is predictive of histologic UIP [26].

Another reason why CTD-ILD patients infrequently
undergo surgical lung biopsy is that these patients tend to
be treated with systemic immunosuppressive therapies —
targeting both progressive ILD and the extrathoracic in-
flammatory features - irrespective of the specific ILD pat-
tern. In this context, because the biopsy findings may not
impact treatment decisions, when the HRCT provides a
strongly suggestive pattern consistent with what would be
expected for CTD, clinicians often elect not to proceed
with a surgical lung biopsy.

In our opinion, a surgical lung biopsy may be appropri-
ate in patients with preexisting CTD when there are sig-
nificant concerns for an alternative etiology (e.g., hypersen-
sitivity pneumonitis or smoking-related lung disease),
when the HRCT is ‘atypical’ for underlying CTD (e.g., up-
per lobe predominant disease), when it suggests malignan-
cy or infection (e.g., progressive nodules, cavitation, con-
solidation, pleural thickening, or effusion), or when the di-
agnosis of CTD is still unclear. Ultimately, the decision of
whether to perform a surgical lung biopsy is individualized,
with due consideration for its associated risks and whether
its findings will impact management and prognosis [27].

The ILD Evaluation: Identifying Forme Fruste CTD

Identifying occult CTD among those with a presumed
‘idiopathic’ interstitial pneumonia is common. Although
the precise frequency by which occult CTD is detected
among those presenting with ILD is not known, a recent
study from a multidisciplinary ILD program reported
that of 114 consecutive ILD patients evaluated, 17 (15%)
were confirmed to have a new CTD diagnosis [28].

There is no standardized approach to the evaluation of
CTD in ILD, and current guidelines recommend per-
forming a thorough history and physical examination
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Table 2. Suggested categories of ILD patients that require further
rheumatologic evaluation [30]

1. Women, particularly those younger than 50 years

2. Any patient with extrathoracic manifestations highly
suggestive of CTD
i.e.,, Raynaud’s phenomenon, esophageal hypomotility,
inflammatory arthritis of the metacarpal-phalangeal joints
or wrists, digital edema, or symptomatic KCS

3. All cases of NSIP, LIP, or any ILD pattern with secondary
histopathology features that might suggest CTD
i.e., extensive pleuritis, dense perivascular collagen,
lymphoid aggregates with germinal center formation,
prominent plasmacytic infiltration

4. Patients with a positive ANA or RF in high titer (generally
considered to be ANA >1:320 or RF >60 IU/ml), a nucleolar-
staining ANA at any titer, or any positive autoantibody
specific as to a particular CTD

i.e., anti-CCP, anti-Scl-70, anti-Ro, anti-La, anti-dsDNA,
anti-Smith, anti-RNP, anti-tRNA synthetase

and testing for a panel of circulating autoantibodies [1, 2].
Many centers have also found that a multidisciplinary
evaluation that includes rheumatologic consultation is
useful [29, 30]. However, because it is both unrealistic and
impractical to have rheumatologic specialty evaluation
for all cases of IIP, it is left up to the individual provider
to decide when to obtain rheumatologic consultation. In
general, it may be reasonable to engage rheumatologists
in scenarios in which there is a significant index of suspi-
cion for underlying CTD, and to this aim, certain guide-
lines have been suggested [30] (table 2).

Ultimately, confirming a diagnosis of CTD requires
the integration of clinical features, serologies, and tho-
racic morphologic features identified by imaging and/or
histopathology. Ideally, the evaluation is comprehensive
and multidisciplinary in nature.

Clinical Features

Demographic features can help distinguish the patient
with an underlying CTD. In comparison to IPF, patients
with CTD-ILD are more likely to be younger and female.
A comprehensive history, review of systems, and thor-
ough physical examination with careful attention to sys-
temic symptoms and signs are essential components of the
evaluation. Certain specific clinical features lend more
support for underlying CTD than others. Of the CTD
symptoms encountered in patients with IIP, perhaps none
is as important as Raynaud’s phenomenon. The presence
of Raynaud’s phenomenon is associated with a pattern of
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NSIP and when identified in a patient with ILD should
raise strong suspicions for underlying CTD in general,
and SSc (with or without overt skin thickening) or myosi-
tis spectrum in particular. Indeed, Raynaud’s phenome-
non is encountered in nearly all patients with SSc and is
also a particularly common finding in patients with PM/
DM among other CTDs. Performing nailfold capillary mi-
croscopy can be useful when assessing a patient with
Raynaud’s phenomenon. The presence of dilated or tortu-
ous capillary loops or significant areas lacking capillary
loops (i.e., capillary dropout) may be particularly helpful
in the assessment of forme fruste SSc or PM/DM.

Symptoms of symmetric joint swelling or stiffness, or
identifying synovitis on physical examination are also
very useful. Because inflammatory arthritis may be en-
countered in all of the CTDs, other clinical clues or auto-
antibody profiles are often helpful to clarify which spe-
cific CTD is present. In contrast to the specific features
described, symptoms such as gastroesophageal reflux,
pain, fatigue, sicca syndrome, alopecia, or weight loss are
not nearly as helpful because they are so commonly re-
ported and are far less specific for CTD.

The cutaneous manifestations of SSc, the myositis-SSc
overlap associated with PM-Scl antibody, and the so-
called anti-synthetase syndrome (also associated with an-
ti-PM-Scl antibodies) are worthy of a special mention be-
cause these disorders are so commonly associated with
ILD and their extrathoracic features are both specific and
often subtle. The ‘mechanic hands’ of anti-synthetase
syndrome or those of patients with the PM-Scl antibody
can be as subtle as showing only mild distal digital fissur-
ing, and palmar telangiectasia may be limited to the find-
ing of only few scattered dilated capillaries. Nonetheless,
when such findings are present in a patient with an IIP,
they are highly suggestive of underlying CTD [9, 31, 32].

Circulating Autoantibodies

Autoantibody assessment can be an important part of
the evaluation of patients with IIP but also requires clini-
cal interpretation and sometimes leads to more confusion
than clarity. For patients with ILD in whom there is clin-
ical suspicion of an underlying CTD, a broad panel of
autoantibodies is recommended to ensure that the full
spectrum of CTD is encompassed serologically (table 3).
The preferred method for the ANA assay is by indirect
immunofluorescence which allows for evaluating ANA
titer and staining pattern [33]. The ELISA assay for ANA
testing is less reliable, has been shown to be falsely nega-
tive in subsets of patients with SSc, does not allow for
staining pattern reporting, and does not provide a titer

Detection of CTD-ILD

Table 3. Useful antibodies for CTD-ILD assessment [30]

Autoantibody Commonly associated CTD
High-titer ANA (>1:320 titer) Many
High-titer RF (=60 IU/ml) RA, §jS, SLE
Anti-CCP RA
Anti-centromere SSc
Anti-nucleolar ANA SSc

Anti-Ro (SSA) Many
Anti-La (SSB) SLE, SjS
Anti-Smith SLE
Anti-ribonucleoprotein SLE, MCTD
Anti-dsDNA SLE
Anti-topoisomerase (Scl-70) SSc
Anti-tRNA synthetase antibodies =~ PM/DM

(anti-synthetase syndrome)

Anti-PM-Scl SSc/myositis overlap

Anti-Th/To SSc

Anti-U3 ribonucleoprotein SSc

Anti-MDA-5 (CADM) Clinical amyopathic
dermatomyositis

SLE = Systemic lupus erythematosus; MCTD = mixed connec-
tive tissue disease.

[34]. The pattern of immunofluorescence when the ANA
is positive can be helpful, as the nucleolar-staining ANA
pattern in patients with ILD may suggest an SSc spectrum
of disease [31, 35], and the serendipitous observation of
cytoplasmic fluorescence may suggest the presence of an-
ti-synthetase antibodies [36, 37].

Among those with NSIP and/or OP, one should con-
sider analyzing a myositis antibody panel that includes
the family of tRNA synthetase antibodies, as the myositis
spectrum is one of the more common forms of CTD-ILD.
Further, it is important to note that many of these patients
are amyopathic (i.e., lack chemical or clinical evidence of
myositis) in nature and are often ANA negative. As such,
a negative ANA test does not exclude the anti-synthetase
syndrome. Further, although individuals with anti-syn-
thetase syndrome are often ANA negative, they may have
a positive anti-SSA antibody along with a confirmatory
anti-tRNA synthetase antibody (e.g., Jo-1, PL-7, PL-12,
etc.) [36, 37]. It may be useful to test for rarer autoanti-
bodies (e.g., anti-Mi2, MDA5, NXP2, and others) as part
of a second-tier investigation in cases suggestive of PM/
DM when the anti-synthetase antibodies are negative.

Importantly, we highlight that the ANA and RF are
relatively poor screening tests: they have low specifici-
ty — particularly when present at low titer — and can be
seen in healthy individuals [38, 39]. In addition, given
thata negative ANA and RF may dissuade some clinicians
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Table 4. Classification criteria for IPAF [11]

1. Presence of an interstitial pneumonia (by HRCT or surgical
lung biopsy) and
2. Exclusion of alternative etiologies and
Does not meet criteria of a defined CTD and
4. At least one feature from at least two of these domains:
A. Clinical domain
B. Serologic domain
C. Morphologic domain

»

A. Clinical domain
1. Distal digital fissuring (i.e., ‘mechanic hands’)
2. Distal digital tip ulceration
3. Inflammatory arthritis or polyarticular morning joint
stiffness >60 min
Palmar telangiectasia
Raynaud’s phenomenon
Unexplained digital edema
Unexplained fixed rash on the digital extensor surfaces
(Gottron’s sign)

N |

B. Serologic domain
1. ANA >1:320 titer, diffuse, speckled, homogeneous
patterns or
a. ANA nucleolar pattern (any titer) or
b. ANA centromere pattern (any titer)
RF 22x ULN
Anti-CCP

C. Morphologic domain
1. Suggestive radiology patterns by HRCT (see text for
descriptions)
a. NSIP
b. OP
c. NSIP with OP overlap
d. LIP
2. Histopathology patterns or features by surgical lung
biopsy
NSIP
op
NSIP with OP overlap
LIP
Interstitial lymphoid aggregates with germinal
centers
Diffuse lymphoplasmacytic infiltration (with or
without lymphoid follicles)
3. Multicompartment involvement (in addition to IP)
a. Unexplained pleural effusion or thickening
b. Unexplained pericardial effusion or thickening
c. Unexplained intrinsic airway disease! (by PFTs,
imaging, or pathology)
d. Unexplained pulmonary vasculopathy

opao o

=

IP = Interstitial pneumonia; PFTs = pulmonary function tests.
! Includes airflow obstruction, bronchiolitis or bronchiectasis.

Anti-dsDNA

Anti-Ro (SSA)

Anti-La (SSB)

Anti-ribonucleoprotein

Anti-Smith

Anti-topoisomerase (Scl-70)

Anti-tRNA synthetase (e.g., Jo-1, PL-7, PL-12; others are:
EJ, OJ, KS, Zo, tRS)

11. Anti-PM-Scl

12. Anti-MDA-5

SO0 N[OV |1 WD

from pursuing further evaluation, cases of occult CTD
that may be ANA and RF negative are missed.

Thoracic Morphologic Features

As discussed earlier, thoracic HRCT imaging plays a
central role in the evaluation of ILD. The patterns of
NSIP, OP, NSIP with OP, and LIP are commonly encoun-
tered in CTD-ILD, and as such, their presence should
raise the suspicion for an underlying autoimmune pro-
cess. A radiologic pattern of UIP is seen in CTD as well
(particularly in RA), but may be less specific for CTD
compared to the aforementioned patterns.

The evaluation of lung tissue obtained by surgical lung
biopsy may also provide clues about whether an underly-
ing CTD is present. Histopathologic features considered
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to be highly associated with (though not specific for) CTD
include the patterns of NSIP, OP, and LIP and the second-
ary features of interstitial lymphoid aggregates with ger-
minal centers and diffuse lymphoplasmacytic infiltration
with or without lymphoid follicles [40]. A histopatholog-
ic pattern of UIP is seen in CTD as well, but may be less
specific for CTD compared to the aforementioned pat-
terns. Importantly, when compared to IPF, those with
CTD-UIP have fewer fibroblast foci and less honeycomb-
ing but have more germinal center formation and more
evidence of inflammation [41, 42].

The presence of thoracic multicompartment involve-
ment may provide additional clues that an occult CTD is
present as this is another characteristic encountered
among patients with CTD [11]. Unexplained intrinsic
airway disease (e.g., bronchiolitis or bronchiectasis) is a
common finding in CTD patients, especially those with
RA and §jS and may be seen in the setting of CTD-ILD as
well. Unexplained pleural or pericardial effusion or thick-
ening should raise suspicions for occult CTD. Finally, un-
explained pulmonary vasculopathy is associated with
CTD, particularly SSc or mixed connective tissue disease.
Though its presence is not diagnostic of CTD, as indeed,
pulmonary hypertension is also frequently noted in IIP,
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when group 1 pulmonary arterial hypertension is present
along with ILD, or when pulmonary hypertension is se-
vere (mean pulmonary artery pressure >35 mm Hg by
right heart catheter), it does lend additional support for
the possibility of an occult CTD [11].

Interstitial Pneumonia with Autoimmune Features

Recent studies have demonstrated that some patients
considered to have an IIP actually have certain, often sub-
tle, clinical features that suggest an underlying autoim-
mune process and yet do not meet established diagnostic
criteria for any of the characterizable CTDs [11, 43-47]. In
some individuals, these features may occur in the absence
of serologic abnormalities, while in others, a highly spe-
cific serum autoantibody may be present without typical
systemic or extrathoracic findings. In some patients, the
radiologic or histopathologic features may suggest an un-
derlying CTD, but the absence of extrathoracic clinical or
serologic findings precludes reliable classification as any-
thing other than IIP. In other words, although the patient
may have an ‘autoimmune flavor’, a diagnosis of CTD is
not rendered due to a lack of specific characterizable fea-
tures of a defined CTD - and the patient is considered to
have an IIP by default. Differing but overlapping criteria
and terms have been proposed to describe these patients,
including ‘undifferentiated CTD-associated ILD’ [43, 46],
‘lung-dominant CTD’ [44], or ‘autoimmune-featured ILD’
[47]. Because of their different diagnostic criteria, each set
would include many of, but not all, the same patients. The
lack of consensus has been considered a major obstacle to
the ability to conduct prospective studies needed to answer
fundamental questions about these patients.

With an aim of addressing the current impasses, the
European Respiratory Society and American Thoracic
Society Task Force on Undifferentiated Forms of CTD-

ILD proposed the name ‘interstitial pneumonia with au-
toimmune features’ (IPAF) be used to identify individuals
with ILD and features suggestive of a CTD that do not
meet established classification criteria for a characteriz-
able CTD [11] (table 4). The classification of IPAF re-
quires the a priori exclusion of alternative etiologies for
ILD - including any of the characterizable CTDs - along
with the presence of at least one feature from at least two
of three primary domains: clinical, serologic, and intra-
thoracic morphology (table 4). Future research investiga-
tions of a more uniform cohort are needed to determine
the natural history and clinical implications of an IPAF
classification.

Conclusion

ILD is a common manifestation of CTD and is associ-
ated with significant morbidity and mortality. The evalua-
tion of ILD in patients with CTD is complex because of the
heterogeneity of the CTDs, the varied types and degrees of
severity of ILD encountered, and because ILD can be iden-
tified at any point in time in these patients. A thorough -
and optimally multidisciplinary - evaluation is needed
when CTD patients develop ILD or when evaluating ILD
patients for the presence of occult CTD. Determining
whether ILD is associated with a preexisting CTD requires
the exclusion of alternative etiologies, and thorough as-
sessments of the clinical features of both the CTD and ILD.
The detection of occult CTD in patients with presumed IIP
requires careful attention to the demographic profile, his-
torical clues, subtle physical examination findings, sero-
logic profile, and radiologic and histopathologic features.
Research investigations of patient cohorts with IPAF - a
novel classification that encompasses individuals with ILD
and features suggestive ofa CTD - are needed to determine
its clinical implications and natural history.
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