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Background: Lung involvement in the context of idiopathic inflammatory 
myopathies has significant impact on outcome; early and accurate diagnosis is 
important but can be difficult to achieve. In particular, patients without clinically 
evident muscle involvement pose a significant diagnostic challenge.

Methods: A computer-assisted search was conducted to identify patients with 
amyopathic interstitial lung disease associated with the presence of myositis-
specific autoantibodies. Medical records and chest imaging studies were 
reviewed to identify clinical and radiologic features at presentation.

Results: Of the 35 patients with amyopathic interstitial lung disease associated 
with myositis-specific autoantibodies, the median age was 65  years (range 
43–78) and 20 were women (57%). Of the patients, 34% had previously visited 
the rheumatology department. Presenting symptoms consisted of dyspnea 
(94%), cough (43%), and arthritis (23%). Raynaud phenomenon, “mechanic 
hands,” Gottron papules, and inspiratory crackles were present in 23, 31, 9, 
and 74% of patients, respectively. After a detailed history, none of the patients 
reported muscle weakness, while four (11%) exhibited increased CK levels; of 
these four, two had a concomitant increase in aldolase levels. Median FVC was 
79% predicted (range: 49–135) and median DLco was 50% predicted (range: 
17–103). HRCT pattern was suggestive of an alternative to UIP pattern in 31/33 
(94%) patients; the most common imaging patterns were NSIP (49%) and NSIP/
OP (39%).

Conclusion: In patients with NSIP and NSIP/OP pattern, the presence 
of amyopathic interstitial lung disease associated with myositis-specific 
autoantibodies should be  considered even in the absence of clinical evident 
myositis.
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Introduction

The idiopathic inflammatory myopathies (IIM) represent a 
heterogeneous group of autoimmune diseases that are characterized 
by chronic inflammation of skeletal muscle leading to muscle 
weakness (1, 2). Our understanding regarding the spectrum and 
complexity of IIM has expanded significantly in recent years. The 
availability of comprehensive myositis panels helped us understand 
the complex nature of IIM, which are now conceptualized as systemic 
inflammatory diseases with multiple organ involvement. Furthermore, 
in certain IIM subtypes, lung involvement in the form of interstitial 
lung disease (ILD) prevails in terms of both clinical manifestation and 
prognosis (3, 4). Antisynthetase syndrome (ASyS) is a characteristic 
example. ILD is seen in 70–95% of patients with ASyS (5) and is a 
significant driver of morbidity and mortality across IIMs (6, 7). 
Available data on patients with ILD associated with amyopathic 
dermatomyositis are scarce (8, 9).

Despite the progress that has been achieved, the importance of 
ILD in patients with IIM is underappreciated; it is still not considered 
a defining clinical feature in the most recent classification criteria for 
IIM by the European Alliance of Associations for Rheumatology and 
the American College of Rheumatology (EULAR/ACR) (10). The 
failure to accurately diagnose and institute appropriate 
immunomodulatory treatment can have detrimental effects on 
patients’ outcomes. At the same time, immunomodulation in the 
setting of an infectious acute exacerbation of ILD can be devastating. 
Thus, timely and accurate diagnosis can be challenging considering 
the rarity but also lethality of IIM-associated ILD (11). The main 
reasons for this difficulty are that ILD can be the initial and sometimes 
only presenting manifestation in up to 40% of patients with myositis 
(12), and muscle involvement can be subclinical with no laboratory 
evidence of muscle inflammation.

With this study, we report the presenting clinical and imaging 
features of patients with clinically amyopathic ILD associated with 
myositis-specific autoantibodies, aiming to facilitate recognition of 
amyopathic ILD.

Methods

A computer-assisted search was conducted to identify patients 
with clinically amyopathic ILD associated with myositis-specific 
antibodies seen at the Department of Respiratory Medicine, University 
Hospital of Patras, Patras, Greece; the 5th Department of 
Pneumonology, General Hospital for Thoracic Diseases Sotiria, 
Athens, Greece; and Athens Medical Center, Athens, Greece. Data 
collection and analysis were approved by the Institutional Review 
Board and the Local Ethics Committee (protocol number 28746/9-12-
2019). Antibody profile was obtained using the EUROLINE 

Autoimmune Inflammatory Myopathies 16 Ag [IgG] test kit, which 
provides a qualitative assay for human autoantibodies of the 
immunoglobulin class IgG to 16 different antigens in serum or plasma: 
Mi-2α, Mi-2β, TIF1γ, MDA5, NXP2, SAE1, Ku, PM-Scl100, 
PM-Scl75, Jo-1, SRP, PL-7, PL-12, EJ, OJ, and Ro-52.

Medical records and chest imaging studies were reviewed to 
identify clinical, serological, and radiologic features along with 
functional indices including forced vital capacity % predicted (FVC% 
pred). diffusing capacity of the lung for carbon monoxide % predicted 
(DLCO% pred), and cellular profiles of bronchoalveolar lavage (BAL) 
fluid. We extracted demographic and clinical data including age, sex, 
age at diagnosis, smoking status, presenting respiratory and systemic 
symptoms and signs, and levels of creatine kinase (CK) and aldolase 
at presentation.

We excluded patients with solely myositis-associated 
autoantibodies such as PM-Scl-75/100, Ku, and Ro-52, as they are not 
specific for IIM and can be found in other connective tissue diseases 
(CTDs) including systemic sclerosis and systemic lupus erythematosus 
(13–15).

The distribution of parenchymal abnormalities on CT was 
examined in the axial (predominantly peripheral, central, or diffuse) 
and craniocaudal planes (predominantly cranial, basal, or diffuse) (16, 
17). Furthermore, we assessed if the distribution was peribronchial 
and whether there was subpleural sparing or “hugging” of the 
diaphragms. Subpleural sparing was defined as involvement of the 
peripheral lung but with relative sparing of the immediate subpleural 
lung parenchyma. Hugging of the diaphragms was defined as extreme 
basilar predominance of findings, including reticular and ground-
glass opacities and traction bronchiectasis with or without 
consolidation, that hug or “pancake” the diaphragms (18). The straight 
edge sign was characterized by fibrotic changes isolated to the lung 
bases without substantial extension along the lateral margins of the 
lungs on coronal images (19). The predominant imaging pattern of 
abnormality was classified as usual interstitial pneumonia (UIP), 
probable UIP, indeterminate for UIP, or suggestive of an alternative 
diagnosis pattern consistent with the latest ATS/ERS/JRS/ALAT 
guidelines for idiopathic pulmonary fibrosis (IPF) (20). Nonspecific 
interstitial pneumonia (NSIP) pattern was recognized by the presence 
of predominant ground-glass opacities with a predominantly basal 
distribution with or without reticulation or traction bronchiectasis 
and no or only minimal honeycombing as described by Silva et al. 
(16). Organizing pneumonia (OP) pattern consisted of bilateral areas 
of consolidative opacities, while consolidations superimposed on a 
background of ground-glass opacities, with or without reticulations 
or traction bronchiectasis, was classified as NSIP/OP pattern (18).

Results

We identified 35 patients with amyopathic ILD associated with the 
presence of myositis-specific autoantibodies; 57% were women, 63% 
were never smokers, and the median age was 65 years (range 43–78). 
All patients were diagnosed at the outpatient clinic, and none were in 
need of supplemental oxygen. Aminoacyl-tRNA synthetases 
antibodies were identified in 28 patients (80%); the majority were anti-
Jo-1 positive (15/28, 54%), while the remaining patients were positive 
for anti-PL-7 (25%), anti-PL-12 (11%), anti-EJ (7%), and anti-OJ (4%). 
The remaining patients exhibited anti-Mi-2b (8%), anti-MDA5 (6%), 

Abbreviations: ANA, Antinuclear antibodies; ASyS, Antisynthetase syndrome; BAL, 

Bronchoalveolar lavage; HRCT, High resolution computed tomography; CK, 

Creatine kinase; CTDs, Connective tissue diseases; DLco% pred, Diffusing capacity 

of the lung for carbon monoxide % predicted; FVC% pred, Forced vital capacity 

% predicted; IIM, idiopathic inflammatory myopathies; ILD, interstitial lung disease; 

IPF, idiopathic pulmonary fibrosis; NSIP, Nonspecific interstitial pneumonia; OP, 

Organizing pneumonia; UIP, Usual interstitial pneumonia.
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anti-Mi2a (3%), and anti-NXP2 (3%). Concomitant anti-Ro-52 
antibodies were seen in 16 (46%) patients. A titer of antinuclear 
antibodies (ANA) greater than 1:160 was observed in nine (26%) 
patients (Table 1).

The most common presenting symptoms consisted of dyspnea 
(94%), cough (43%), and arthritis (23%). None of the patients reported 
muscle weakness or muscle pain. On clinical examination, the most 
common findings were inspiratory crackles (74%), Raynaud 
phenomenon (23%), “mechanic hands” (31%), and Gottron papules 
(9%). Elevated CK level was observed in four (11%) patients, of whom 
two had a concomitant increase in aldolase levels. Of the patients, 34% 
had previously visited the rheumatology department. Exposure to an 
inciting antigen known to cause hypersensitivity pneumonitis was 
reported by 13 (37%) patients.

Median FVC % predicted was 79% (range: 49–135) and median 
DLco % predicted was 50.5% (range: 17–103). At presentation, a 

history of malignancy was reported by four (11%) patients: 
bronchogenic lung cancer in two patients, colon cancer in one patient, 
and uterine cancer in one patient.

BAL was performed in 17 (49%) patients. BAL lymphocytosis 
≥20% was seen in 65% and ≥ 30% in 35% of cases; median percentage 
of BAL lymphocytes was 24% (range 1–50%). Median CD4/CD8 ratio 
(available in eight patients with BAL lymphocytosis ≥20%) was 0.38 
(range: 0.1–0.96).

Baseline HRCT was available for 33 patients (Table 2). HRCT 
pattern was suggestive of an alternative diagnosis to UIP in 31 (94%) 
patients. The most common imaging patterns were NSIP (49%) and 
NSIP/OP (39%) followed by OP (6%), probable UIP (3%), and 
indeterminate for UIP (3%).

Fibrotic changes, based on the presence of traction bronchiectasis, 
were observed in 24 (73%) patients. The predominant distribution of 
parenchymal abnormalities was lower lung (76%) in the craniocaudal 
plane and peripheral (64%) in the axial plane. Subpleural sparing was 
present in 18 (55%) patients, diaphragmatic hugging in 13 (36%) 
patients, and the straight edge sign in three (9%) patients. All patients 
with diaphragmatic hugging were positive for anti-aminoacyl t-RNA 
synthetases antibodies except one who manifested anti-MDA5 
antibodies (Figure 1).

Surgical lung biopsy was performed on four (11%) patients: in two 
cases it was interpreted as compatible with hypersensitivity 
pneumonitis, in one case as UIP pattern, and in the remaining case as 
NSIP pattern with suspicion of underlying CTD.

Discussion

In this retrospective study, we studied the presenting clinical and 
imaging features of patients with clinically amyopathic ILD associated 
with myositis-specific autoantibodies. Characteristic signs of IIM such 
as “mechanic hands” and Gottron papules were found only in a 
minority of patients. Thus, in the context of unexplained ILD, the 
absence of these findings does not exclude the diagnosis of 
underlying IIM.

From an imaging perspective, in the vast majority of cases (88%) 
the encountered CT pattern was NSIP and NSIP/OP. OP as a 
standalone pattern was seen only in 6%. Honeycombing was not seen 
in any patient, while only one patient exhibited probable UIP pattern. 
Our results agree with prior studies on the chest imaging findings of 
ILD associated with IIM that were not limited to amyopathic cases 
(21–23). For example, CT scan did not reveal honeycombing in 70 
patients in one of the earliest studies of ILDs in the context of IIM 
(24). Misra et  al. studied 36 patients with ILD associated with 
myositis-specific antibodies, and none of the patients manifested 
honeycombing on chest CT scans (22). Debray et al. (17) described 
the imaging findings of 33 patients with ASyS and none of the patients 
had a UIP pattern at presentation; the main pattern was NSIP and/or 
NSIP/OP, which were present in 69% of cases. They reported a similar 
rate of traction bronchiectasis at 70% (73% in our study). In another 
study comprising 64 patients with ASyS, the main CT pattern was 
NSIP and/or fibrotic OP, being present in 89% of cases, while OP 
without fibrosis was seen in 6% of cases, consistent with our findings 
(21). NSIP and/or NSIP/OP was also the most frequent imaging 
pattern in a large cohort of 103 anti-jo-1 positive patients, being 
observed in 74% of cases (25). We found subpleural sparing in 55% of 

TABLE 1 Demographic and clinical parameters.

Characteristic Value

Sex, no. (%)

Female 20 (57)

Age, years, median (range) 65 (43–78)

Smoking status, no. (%)

Never smoker

Ex smoker

Current smoker

22 (63)

11 (31)

2 (6)

Presenting symptoms, no. (%)

Dyspnea 33 (94)

Cough 15 (43)

Chest pain 0 (0)

Signs, no. (%)

Crackles 26 (74)

Raynaud phenomenon 8 (23)

Mechanic hands 11 (31)

Gottron papules 3 (9)

Positive aminoacyl-tRNA synthetases 

antibodies

Anti-Jo-1

Anti-PL-7

Anti-PL-12

Anti EJ

Anti OJ

28 (80%)

15/28 (54)

7 (25)

3 (11)

2 (7)

1 (3)

Anti Mi-2a

Anti-Mi2b

Anti-MDA5

Anti-NXP2

1 (3)

3 (8)

2 (6)

1 (3)

Anti-Ro-52 16 (46)

Elevated CPK levels 4 (11)

Elevated aldolase levels 2 (6)

FVC% predicted, median (range) 79 (49–135)

DLco % predicted, median (range) 51 (17–103)

CPK, creatine phosphokinase; FVC: forced vital capacity; DLco, diffusing capacity of the 
lung for carbon monoxide.
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our cases, slightly higher than what has been reported so far (33–40%) 
(17, 21).

Fisher et al. were the first to describe hugging or “pancaking” of 
the diaphragm in patients with ASyS (18). According to their 
experience, this sign is considered fairly specific to ASyS-related 
ILD. Despite its diagnostic accuracy, this radiographic sign has not 
been extensively studied. In our cohort, hugging of the diaphragm was 
present in about one-third of patients, almost exclusively seen in 
patients with ASyS. Diaphragmatic hugging should raise suspicion of 
underlying IIM and especially ASyS. However, further studies are 
needed to prove its diagnostic accuracy while its absence should not 
preclude the diagnosis of IIM-associated ILD.

In the 2018 IPF guidelines by ATS/ERS/JRS/ALAT, most panelists 
agreed with serologic testing with myositis panel in the evaluation of 
patients with suspected IPF. However, it seems that ILD in the context 
of IIM rarely presents with UIP or probable UIP. According to our 
findings, the clinical need to perform extensive serologic testing, 
including myositis panel, mainly applies to patients with NSIP and/or 
NSIP/OP even in the absence of clinical and or laboratory evidence of 
myositis. This was highlighted more than a decade ago by Fisher et al. 

(18). They evaluated 37 patients labeled as “idiopathic” ILD with 
negative ANA and anti-jo-1 antibodies and identified nine cases with 
anti-PL-7 or anti-PL-12-associated ASyS. Likewise, Fidler et al. (26) 
retrospectively evaluated 165 patients diagnosed with idiopathic 
ILD. Myositis-associated or specific antibodies were detected in 26.7% 
of patients.

Exposure to an inciting antigen known to cause hypersensitivity 
pneumonitis was reported by about one-third of patients in our 
cohort. This finding represents an important attribute of our study and 
may have diagnostic implications as it can lead to an erroneous 
diagnosis of hypersensitivity pneumonitis. This is not an uncommon 
scenario; we  have previously reported four patients with ASyS 
masquerading as hypersensitivity pneumonitis (27). It has been 
suggested that environmental triggers may play a significant role in 
the pathogenesis of IIM by causing chronic immune activation in 
genetically predisposed individuals. Occupational, domiciliary, and 
environmental exposure has been reported in 50 to 59% of patients 
with IIM (28, 29). In patients with IIM and primarily pulmonary 
involvement, bird and feather-containing pillow exposure was present 
in 10 out of 23 patients (43%) (28). The term hypersensitivity 
pneumonitis with autoimmune features (HPAF) has been introduced 
for HP patients with evidence of a concurrent defined autoimmune 
disease or autoimmune features suggestive of CTD (30). However, 
caution is needed as HPAF is not a clinical term and may obscure the 
actual diagnosis. Anchoring to a false diagnosis of HP (and/or HPAF) 
may hamper recognition of underlying IIM and delay timely 
application of immunomodulatory therapies, leading to detrimental 
clinical outcomes.

“Interstitial pneumonia with autoimmune features” (IPAF) was 
proposed as an entity for research purposes to reduce heterogeneity 
in studies of patients with ILD and features of autoimmune disease but 
without manifestations to meet the diagnosis of a specific CTD (31). 
Although IPAF was not meant to be a diagnosis, it is commonly used 
as such in clinical practice, creating confusion. Classification criteria 
for this entity includes clinical, serologic, and morphologic domains. 
Notably, the serological domain includes the aminoacyl-tRNA 
synthetases and anti-MDA autoantibodies, while the imaging domain 
includes NSIP and NSIP/OP patterns. Thus, such patients with no 
extrapulmonary manifestations, as included in our study, could 
potentially be classified as having IPAF. However, IPAF designation 
would underestimate the high specificity of the myositis-specific 
autoantibodies which, in the appropriate clinico-radiological context, 
allows recognition of certain phenotypes of IIM.

BAL lymphocytosis ≥20% and ≥ 30% was seen in two-thirds and 
one-third of cases, respectively. The diagnostic significance of BAL 
lymphocytosis should be interpreted with caution and in consideration 
of the clinico-radiological context. BAL lymphocytosis can be helpful 
by revealing diagnoses other than IPF (32). However, neither the 
presence nor the degree of BAL lymphocytosis can point to a specific 
diagnosis (33). On the contrary, it can be misleading and enhance 
anchoring bias. For example, in the presence of an inciting antigen, 
the finding of BAL lymphocytosis could be  considered as further 
evidence to support the diagnosis of hypersensitivity pneumonitis.

In our study, ANA titer greater or equal to 1:320 was seen in just 
one-quarter of cases. This is in line with previous observations that a 
negative ANA test does not reliably indicate the absence of circulating 
autoantibodies such as myositis-specific autoantibodies and should 
not be considered as definitively excluding an underlying CTD (10, 

TABLE 2 Chest computed tomography findings at presentation.

Parameter n (%)

Distribution

Craniocaudal

Upper/mid

Lower

Diffuse

1 (3)

25 (76)

7(21)

Axial

Peripheral

Central

Diffuse

Subpleural sparing

Diaphragmatic hugging

Straight edge sign

Perilobular

Peribronchial

21(64)

1 (3)

11 (33)

18 (55)

13 (36)

3 (9)

11 (33)

14 (42)

Morphology

GGO

Consolidation

Reticulation

Traction bronchiectasis

Honeycombing

Reversed halo sign

32 (97)

15 (45)

19 (58)

24 (73)

0 (0)

0 (0)

Pattern

NSIP

NSIP/OP

OP

Probable UIP

Indeterminate for UIP

16 (49)

13 (39)

2 (6)

1 (3)

1 (3)

Pleural effusion

Pericardial effusion

1 (3)

1 (3)

HRCT, high resolution computed tomography; UIP, usual interstitial pneumonia, NSIP, 
non-specific interstitial pneumonia, OP, organizing pneumonia; GGO, ground glass 
opacities.
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34, 35). Furthermore, testing only for anti-jo-1 antibodies is not 
sufficient as it can miss a significant number of patients with IIM. In 
our cohort, myositis-specific antibodies not related to ASyS were 
present in 20%. Regarding patients with ASyS, 46% manifested 
non-jo-1 aminoacyl-tRNA synthetases antibodies. Thus, simply 
relying only on anti-jo-1 testing, about two-thirds of our patients 
would have remained undiagnosed. In a large study including 828 
patients with ASyS, isolated ILD at presentation was present in 154 
(19%) of cases. Of these patients, only 14 (9%) were anti-jo-1 
positive (36).

Interestingly, one-third of patients reported a prior visit to 
rheumatologists. It should be emphasized that pulmonologists are 
likely to see a different phenotype of IIM patients compared to 
rheumatologists, as systemic manifestations are lacking. Indeed, it has 
been shown that patients with ASyS presenting initially to 
pulmonologists had significantly fewer musculoskeletal symptoms 
and/or biochemical evidence of myositis compared with those 
presenting to rheumatologists (35).

Surgical lung biopsy was performed in four cases but only in one 
was it suggestive of underlying CTD. Notably, in two cases it was 
interpreted as suggestive of HP and would correspond to a probable 
histopathologic HP (37). It must be emphasized that the pathological 
separation between fibrotic (chronic) HP and fibrotic CTD-ILD can 
be extremely challenging as there are overlapping features and there 
is no single pathologic finding (e.g., giant cells/granulomas or 
germinal centers) that clearly distinguishes them (38). For example, 
giant cells/granulomas were found in 56% of HP patients but were also 

present in one-third of CTD-ILD patients; peribronchial fibrosis was 
present in 81% of HP patients but also in 58% of CTD-ILD 
patients (38).

Our study has limitations due to its retrospective nature. Also, the 
sample size is relatively modest. However, IIM-related ILD is relatively 
rare, and we  further narrowed our study cohort to amyopathic 
patients, who are more difficult to diagnose. We excluded patients 
with solely myositis-associated autoantibodies and restricted our 
study to patients with myositis-specific antibodies. Finally, our study 
was not designed to provide long-term data regarding follow up and 
treatment response. Our goal was to describe the clinical and imaging 
features to raise awareness for this rare disease and highlight that the 
lungs can be the predominant site of involvement in patients with IIM.

The increasing availability of comprehensive myositis panels 
demonstrated that autoimmune-induced interstitial lung injuries 
represent frequent manifestations of IIM in the absence of clinical 
evident myositis. It has clinical implications since, in certain contexts, 
the presence of myositis-specific autoantibodies can help establish a 
diagnosis without tissue confirmation (3). Current nomenclature and 
the concept of IPAF underestimates the importance of pulmonary 
involvement in the field of ΙΙΜ. ILD is absent in the recent 
classification criteria for IIM formulated by the EULAR/ACR. It is 
important to narrow the existing gap between pulmonologists and 
rheumatologists and acknowledge the lungs as a major site of 
involvement in certain phenotypes of IIM (3, 4). Routine inclusion of 
myositis panel in serologic testing for CTD seems warranted in the 
diagnostic evaluation of patients presenting with an NSIP and/or 

FIGURE 1

Characteristic CT findings of the lungs in patients with antisynthetase syndrome. (A) 56-year-old female (anti-Jo-1 positive). Coronal view. There is 
reticulation with ground-glass opacities and traction bronchiectasis. Note the extreme bibasilar location of the abnormal findings that seem to “hug” or 
“pancake” the diaphragms. This finding is considered highly suggestive of underlying polymyositis/dermatomyositis, especially antisynthetase 
syndrome. (B) 66-year-old female (anti-PL-7 positive). There are diffuse ground-glass opacities resulting in a mosaic pattern. There are also 
consolidative areas centered around bronchi (arrows) that have the characteristic corkscrew appearance in line with traction bronchiectasis. The 
presence of mosaic attenuation and bronchocentricity can erroneously support a diagnosis of hypersensitivity pneumonitis, especially in patients with 
a history of exposure to an inciting antigen. (C) 66-year-old female (anti-PL-7 positive). There are diffuse ground-glass opacities and traction 
bronchiectasis with the characteristic cork-screw appearance. Note that the fibrotic changes are located in the periphery of the lungs with relative 
sparing of the immediate subpleural parenchyma. The subpleural sparing is subtle in the left lung but evident in the right lung (arrows).
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NSIP/OP imaging pattern, including those with suspected fibrotic 
(chronic) HP.
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