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Abstract
The current study aimed to characterize patients from a rheumatology referral center in north India, who satisfied the defini-
tion of interstitial pneumonia with autoimmune features (IPAF) as given by the American Thoracic Society and European 
Respiratory Society (ATS/ERS) consensus committee in 2015. Thirty-five adult patients aged 18 years and above, fulfilling 
the 2015 ATS/ERS criteria for IPAF were included in the study. The clinical and immunological profile, and radiologic 
findings on high-resolution computerized tomography thorax were noted. Antinuclear antibody (ANA) by indirect immu-
nofluorescence at 1:320 titer and myositis-specific antibody (MSA) assays were performed. Non-parametric tests were 
used to compare variables between groups. The study cohort included predominantly female patients with a mean age of 
50.6 ± 13 years and mean duration of disease of 38.8 ± 28.4 months. Majority of patients (49%) fulfilled the morphologic 
and serologic domains as per the IPAF consensus criteria and 31% patients had features in all three domains. Non-specific 
interstitial pneumonia was the most common pattern observed in 77% patients. Raynaud’s phenomenon and inflammatory 
arthritis were the predominant autoimmune features. Pulmonary arterial hypertension was documented in 60% of patients on 
echocardiography. Positive ANA at 1:320 dilution was present in all 26 patients tested, whereas extractable nuclear antigen 
and MSA assays detected autoantibodies in 49% and 51% of patients respectively. IPAF predominantly affected females in 
the age group of 50 years and above, with varied autoimmune manifestations and autoantibody profile.
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Introduction

Interstitial lung disease (ILD) or diffuse parenchymal lung 
disease (DPLD) encompasses a group of disorders involv-
ing the lung interstitium occurring due to various causes. 
The known causes include a variety of connective tissue dis-
eases (CTD), drugs and environment-related factors. Those 

without a definite cause are termed idiopathic interstitial 
pneumonias (IIP), which constitutes a distinct entity, caus-
ing damage to the lung parenchyma with varying patterns 
of inflammation and fibrosis. IIP is classified into seven dis-
tinct patterns, based on histologic and radiologic features 
[1]. Except for usual interstitial pneumonia (UIP), the other 
patterns of lung involvement, especially non-specific inter-
stitial pneumonia (NSIP), lymphocytic interstitial pneumo-
nia (LIP), cryptogenic organizing pneumonia (COP), and 
acute interstitial pneumonia (AIP), demand an extensive 
search into their possible etiologies, requiring multidisci-
plinary attention from radiology, pathology, rheumatology, 
and pulmonology specialties, with important therapeutic 
implications.

The connective tissue diseases—rheumatoid arthritis 
(RA), systemic sclerosis (SSc), idiopathic inflammatory 
myositis (IIM), Sjogren’s syndrome (SS), systemic lupus 
erythematosus (SLE) and mixed connective tissue disease 
(MCTD) have long been known to be associated with ILD 
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that responds favourably to immunosuppression. However, it 
is not uncommon for patients with IIP to present with certain 
autoimmune features, either in the form of autoantibodies or 
with some clinical features, that do not fulfill the criteria for 
a definite CTD [2, 3]. These group of disorders have been 
variably called lung-dominant connective tissue disease and 
autoimmune ILD in the past [4–6].

The joint committee by American Thoracic Society and 
European Respiratory Society (ATS/ERS) in 2015 released 
an official statement designating the term interstitial pneu-
monia with autoimmune features (IPAF) to describe patients 
with ILD, who do not meet classification criteria for a 
defined CTD but have some possible clinical features of an 
autoimmune disease [7]. This has brought in a homogeneity 
to this group of patients with ILD and autoimmune features, 
not fitting into a definite CTD, encouraging further studies 
to look into its pathophysiologic aspects, treatment options, 
and outcomes.

The current study aimed to determine the clinical, radio-
logic, and serologic features of IPAF patients from a rheu-
matology referral centre in north India. It also compares the 
findings with other similar studies and adds a rheumatolo-
gist’s perspective to the same.

Methods

This cross-sectional study included adult patients of IIP of 
age 18 years or above, fulfilling the 2015 ATS/ERS classi-
fication criteria for IPAF, and attending the departments of 
Respiratory medicine and Rheumatology of a tertiary care 
center in north India from August 2019 to September 2020 
over a period of 1 year. Patients qualifying as definite CTD 
as per the respective classification criteria or as sarcoidosis, 
based on presenting features, were excluded. Those with 
lung involvement attributable to a history of drug or environ-
mental exposure were also excluded [8–12]. Ethical clear-
ance was obtained from the institutional ethics committee 
and the study was conducted as per the Helsinki Declaration 
and good clinical practice guidelines. A written informed 
consent was taken from all participants.

All patients were subjected to detailed history, thorough 
physical examination, and underwent routine and special 
immunological tests. Rheumatoid factor (RF) was done by 
turbidimetry and value more than two times upper limit of 
normal (ULN) was considered abnormal, as per the ATS/
ERS consensus criteria for IPAF. Anti-cyclic citrullinated 
peptide (CCP) was measured by enzyme-linked immu-
nosorbent assay (ELISA) and values more than the ULN 
were considered positive. Antinuclear antibody (ANA) 
was performed by indirect immunofluorescence (IIF) tech-
nique using HEp-2 cells at both 1:100 and 1:320 dilutions, 
and patterns and intensity of fluorescence were noted. 

Extractable nuclear antigen (ENA) and myositis-specific 
antibody (MSA) assays were done by immunoblot tech-
nique according to manufacturer’s instructions (Euroimmun, 
Germany).

The diagnosis of interstitial pneumonia and the pattern 
of involvement was assessed by high-resolution computer-
ized tomography (HRCT) of thorax, which was preferably 
obtained at 1-mm thin slices by volumetric acquisition. The 
films were independently read by two radiologists and con-
sensus opinion was taken whenever deemed appropriate. 
Severity of lung involvement was based on visual estima-
tion as decided by the radiologists and categorized as mild, 
moderate and severe.

Pulmonary function test (PFT) was done to assess the 
forced expiratory volume (FEV1),  forced vital capacity 
(FVC) and diffusion lung capacity for carbon monoxide 
(DLCO). Pulmonary artery hypertension (PAH) was defined 
as a mean pulmonary artery pressure (mPAP) of 20-mm Hg 
or more at rest [13]. The mPAP was derived from the pulmo-
nary acceleration time (PAT) measured on two-dimensional 
echocardiogram (Echo) [14].

Statistical analysis

Statistical analysis was done using Graph pad Prism 5.01 
(GraphPad Software, San Diego, CA, USA). Quantitative 
data were expressed as mean and standard deviation, whereas 
qualitative data as frequency and percentage. Mann-Whitney 
and Fisher’s exact tests were used to compare numerical 
and categorical variables between groups respectively. P 
value of < 0.05 was considered statistically significant.

Results

Demographic characteristics

There were 35 adult patients (29 females) with a mean age 
of 50.6 ± 13.1 years (range 25–75 years). Majority (54%) 
of the patients were older than 50 years. The mean BMI 
of patients was 23.4 ± 4.3 kg/m2; 51% were overweight or 
obese (BMI ≥ 23 kg/m2).

Clinical profile of patients

The mean duration of disease was 38.8 ± 28.4 months, with 
63% of patients presenting between 1 and 5 years of dis-
ease onset. Among the autoimmune features, inflammatory 
arthritis and Raynaud’s phenomenon (RP) were common 
(31% each). One patient had mechanic’s hand. Autoimmune 
features, which are not included in the ATS/ERS 2015 IPAF 
guidelines, were also recorded. Subclinical myositis was pre-
sent in two patients, photosensitive skin rash in one patient 
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and two patients had a non-specific papular skin rash. Peri-
articular calcinosis around proximal and distal interphalan-
geal joints was seen in one patient. Recurrent oral ulcers 
and periungual cuticular changes were present in one patient 
each. Two patients had immune thrombocytopenia and one 
patient was receiving treatment for autoimmune hemolytic 
anemia (AIHA). The frequency of various IPAF features in 
the study cohort are shown in Table 1.

Radiologic characteristics of patients

The various radiologic findings on HRCT thorax were 
ground glass opacities (GGO), reticulation and fibrosis, 
traction bronchiectasis (TB), honey combing (HC), and 
cysts. GGO was the most common abnormality (89%), fol-
lowed by reticulation and fibrosis (83%). The combination of 
GGO and fibrosis was present in 7 out of 35 patients (20%), 
whereas 17 patients (49%) had GGO, fibrosis and TB. NSIP 
pattern on HRCT was diagnosed in 27 (77%) patients, of 
which 19 patients (54%) had fibrotic NSIP. Seven out of 35 
patients (20%) had UIP pattern and satisfied both the clinical 
and serologic domains as per the IPAF definition. LIP was 
recorded in only one patient. The clinical, radiologic, and 
serologic features of different groups according to severity 
of lung involvement on HRCT are summarized in Table 2.

Figure 1 depicts the clinical and radiologic features of 
patients observed in the study cohort.

Prevalence of PAH

Twenty-one out of 35 patients (60%) had PAH as measured 
on echocardiography. Majority (43%) had a mild PAH with 
mPAP ≤ 40-mm Hg. Pulmonary artery dilatation, defined by 
pulmonary artery: aorta ratio of more than one on HRCT, 
was noted in seven patients (20%). Of the 28 patients whose 
pulmonary artery size appeared normal on HRCT thorax, 
14 (50%) were diagnosed with PAH on echocardiography.

Immunological profile of patients

RF, more than two times ULN, was present in one patient 
(3%), whereas ACPA was positive in five patients (14%). 
Thirty-four out of 35 patients (97%) were positive for ANA 
by immunofluorescence at 1:100 dilution, whereas all 26 
patients for whom ANA could be done at 1:320 dilution, 
showed a positive pattern. ENA and MSA assays detected 
autoantibodies in 49% and 51% of patients, respectively, 
with anti-Ro52 and anti-tRNA synthetase being the most 
common. The clinical and radiological characteristics of 
patients with anti-Ro52 and anti-tRNA synthetase antibodies 
are compared in Table 3. Other laboratory details of patients 
are provided in Supplementary Table 1.

Table 1  Different IPAF features in the study cohort (N = 35)

IPAF Interstitial pneumonia with autoimmune features, ANA Antinuclear Antibody, RF Rheumatoid factor, CCP cyclic citrullinated peptide, 
DNA deoxyribonucleic acid, SSA/B Sjogren’s syndrome antigen A/B, HRCT  high resolution computerized tomography, NSIP Non-specific inter-
stitial pneumonia, OP Organizing pneumonia, LIP Lymphoid interstitial pneumonia; *ANA by immunofluorescence at 1:320 dilution was done 
in 26 patients

Clinical domain N (%) Serologic domain N (%)

Distal digital fissuring 1(3) ANA* 26(100)
Distal digital tip ulceration 0 RF ≥ 2ULN 1(3)
Inflammatory arthritis or polyarticular morning joint 

stiffness
11(31) Anti-CCP 5(14)

Anti-dsDNA 1(3)
Palmar telangiectasia 0 Anti-Ro (SS-A) 11(31)
Raynaud’s phenomenon 11(31) Anti-La (SS-B) 1(3)
Unexplained digital edema 0 Anti-ribonucleoprotein 1(3)
Gottron sign 0 Anti-Smith 1(3)

Anti-topoisomerase (Scl-70) 4(11)
Anti-tRNA synthetase 7(20)

Morphologic domain

 Suggestive radiology patterns by HRCT 
 NSIP 27(77)
 OP 0
 NSIP with OP overlap 0
 LIP 1(3)
 UIP 7(20)
 Multi-compartment involvement in addition to interstitial pneumonia 0
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Clinical characteristics of patients with arthritis 
and Raynaud’s phenomenon

Inflammatory arthritis and RP were the two dominant auto-
immune features present in our cohort. They were present 
concomitantly in four patients. Seven patients, who had 
only inflammatory arthritis, had mild-to-moderate degree 

of lung involvement on HRCT and majority (six out of seven 
patients) had NSIP pattern. None of them were positive for 
RF or anti-CCP, but all of them had a positive ANA. Iso-
lated RP was present in seven patients and were found to 
have moderate-to-severe degree of lung involvement, with 
both NSIP and UIP patterns. All of them were positive for 
ANA, and anti-Ro52 was present in three of them. These 
patients had more severe disease with progression of symp-
toms despite treatment, with eventual demise of two patients.

The clinical characteristics of patients with and without 
RP are compared in Table 4.

Treatment details

All patients were prescribed steroids. Cyclophosphamide 
and mycophenolate mofetil were the most common accom-
panying immunosuppressants used (12 out of 35 each, 34%). 
Cyclophosphamide induction was followed by azathioprine 
for maintenance in three patients, mycophenolate mofetil in 
two patients and tacrolimus in two patients.

Follow‑up

Four patients expired during the study—one due to Corona 
virus disease 2019 (COVID-19) pneumonia and the other 
three due to progression of disease and superadded infec-
tive episodes. Six patients were lost to follow-up amidst the 
pandemic. Thirteen patients were stable during the course 
of the study. Three patients had progression of symptoms 
despite treatment, three patients required hospitalizations 
for pulmonary infections (other than COVID-19) and three 
patients were on domiciliary oxygen therapy.

Discussion

The patients who fulfilled the classification of IPAF in the 
present study were predominantly females and aged 50 years 
and above, which correlates with similar studies [15–20]. 
Most patients presenting to our tertiary center had a duration 
of illness between 1 and 5 years. Avala et al. have reported 
that IPAF patients were erroneously treated as pulmonary 
tuberculosis, hypersensitivity pneumonitis or obstructive 
airway disease [19]. This could be an important reason for 
late presentation and referral, leading to a delayed diagnosis. 
Majority of patients in the study cohort fulfilled criteria in 
the morphologic and serologic domains, whereas serologi-
cal criteria were fulfilled by all patients.

The prevalence of breathlessness, cough and non-anginal 
chest pain in the study group was similar to that reported 
in ILD in general and also in other IPAF cohorts [19, 21]. 
Inflammatory arthritis and RP were the two most common 
autoimmune features and have been similarly observed in 

Table 2  Comparison of clinical and radiographic characteristics 
among patients with mild, moderate, and severe disease-based extent 
of lung involvement on HRCT (N = 35)

Data are shown in median and interquartile range when represented
DOI duration of illness, HRCT  high-resolution computerized tomog-
raphy, NSIP non-specific interstitial pneumonia, UIP usual interstitial 
pneumonia, LIP lymphoid interstitial pneumonia, PAH pulmonary 
hypertension, FEV1 forced expiratory volume in 1 s (percentage of 
predicted value), FVC forced vital capacity (percentage of predicted 
value), DLCO diffusing capacity of lungs for carbon monoxide (per-
centage of predicted value), ANA antinuclear antibody, CCP cyclic 
citrullinated peptide, SRP signal recognition particle
*p = 0.049 for mild vs moderate disease
# Only three patients with severe lung disease could perform the pul-
monary function tests; hence median values were not calculated in 
the severe disease

Mild (n = 9) Moderate 
(n = 17)

Severe (n = 9)

Age in years 45(34–53.5) 55(48.5–65)* 45(39–61.5)
Male/female, (n) 1/8 4/13 1/8
DOI, months 24(15–48) 26(15–60) 48(24–75)
HRCT pattern, (n)
 NSIP 8 13 6
 UIP 1 3 3
 LIP 0 1 0
PAH, (n) 4/9 9/17 8/9#

FVC 67.5(45–86.5) 64(53–68.5) –#

FEV1/FVC 106(101.3–
108.8)

112(97–118.5) –#

DLCO 38.5(27.5–63) 40(36–49) –#

Autoimmune features, (n)
 Arthritis 5 7 0
 Raynaud’s 3 3 4
 Skin rash 2 0
 Mechanic hands 0 1 0
 Subclini-

cal myositis
1 1 0

Serologic features, (n)
 ANA positive 9 16 9
 Anti-CCP posi-

tive
1 1 3

 Anti-Ro52 4 2 4
 Anti-Scl70 0 4 0
 Anti-tRNA 2 3 2
 Anti-Mi2B 1 2 1
 Anti-SRP 1 1 1
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other studies [15, 19, 22, 23]. Majority of patients with 
inflammatory arthritis and ILD in the study had a NSIP pat-
tern on HRCT, in contrast to the UIP pattern usually seen in 
RA [24]. These patients had mild-to-moderate disease and 
were stable on treatment. Patients with RP had a significa-
tion association with the UIP pattern (p = 0.0017). Mechan-
ics hand was reported in 28.6% IPAF patients by Chartrand 
et al. but was present in only 3% patients in our cohort [16]. 
Other IPAF-defining autoimmune clinical features such as 
digital edema, digital ulcers, Gottron papules and palmar 
telangiectasia were not seen in our study population. The 
inclusion of the seven specific autoimmune features in the 
definition of IPAF, while excluding other clinical features 
with a possible autoimmune etiology, has not been well 
rationalized. In an IPAF cohort from Greece, a morbil-
liform skin rash was reported as a common finding, while 
another study from Italy reported sicca features as a common 
association [23, 25]. Although present in a few cases, other 
autoimmune features such as photosensitive skin rash, nail 
cuticular changes, subclinical myositis, history of AIHA and 
immune thrombocytopenia were encountered in our cohort. 
The presence of these features, along with positive serology 

and IIP, could indicate an undifferentiated or evolving con-
nective tissue disorder in these patients.

The presence of NSIP, which was the predominant radio-
logic pattern in our study, is an important indication to look 
for an underlying CTD or autoimmune feature, as it predicts 
alveolar inflammation and possibly warrants immunosup-
pression. NSIP has also been described as the most prevalent 
pattern on HRCT and lung biopsy samples in similar cohorts 
[16, 18, 22, 26].

The presence of UIP pattern alone was not enough to 
classify patients as IPAF, because of its close resemblance 
with IPF radiologically. However, it cannot be ignored that 
UIP is the most common pattern of lung involvement in RA 
and is also seen, albeit rarely, in patients of scleroderma. In 
the past, it has been shown that in UIP, bronchoalveolar lav-
age revealed lymphocytosis and histology revealed cellular 
inflammation similar to NSIP.

The retrospective studies by Oldham et al. and Sharma 
et  al. reported UIP pattern as the predominant pattern 
in patients who were subsequently reclassified as IPAF 
(54.6% and 35.7% of patients, respectively) [15, 17]. In 
the present study, patients with UIP pattern on HRCT had 
additional features, both from the serologic and clinical 

Fig. 1  Clinical and radiologic characteristics of IPAF patients: pho-
tosensitive skin rash involving the face sparing the nasolabial fold 
(a), and over back (b); inflammatory arthritis involving the proxi-
mal interphalangeal joints of hand (c); Raynaud’s phenomenon (d); 
ground glass opacities (blue arrowhead) and fibrotic bands with trac-

tion bronchiectasis (white arrowhead) as seen on axial section of 
high-resolution computerized tomography (HRCT) of thorax sugges-
tive of fibrotic non-specific interstitial pneumonia, and (e) and honey-
combing and cystic changes (blue arrow) as seen on axial sections of 
HRCT suggestive of usual interstitial pneumonia (f)
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characteristics, thus fulfilling the criteria for IPAF. LIP, as 
also reported by Avala et al. was a rare finding. Organizing 
pneumonia, reported in around 15–30% by HRCT and sur-
gical lung biopsy in IPAF patients, was not observed in the 
current study [18, 19, 22].

Extra-thoracic features like unexplained pleural or peri-
cardial thickening, unexplained small airway disease and 

pulmonary vasculopathy have been included as part of the 
morphologic domain of the 2015 ATS/ERS definition for 
IPAF [7]. However, no standard defining features exist for 
the extra-thoracic morphologic features. In the two cohorts 
from Japan and Italy, this aspect of multicompartment 
pathology was overlooked while defining IPAF patients 
[23, 27]. Also, lack of a clear definition for the extra-tho-
racic features has been a criticism of the criteria [28]. In 
the study by Oldham et al., the absence of air-trapping or 
mosaic attenuation on HRCT and FEV1/FVC < 70% of 
predicted values on PFT was taken as obstructive airway 
disease and an FVC/DLCO > 1.6 as unexplained pulmo-
nary vasculopathy, particularly in non-smokers [15, 29, 30]. 
In the present study, a PFT was available for 24 patients; 
reports suggested a restrictive lung disease with a mean 
FEV1/FVC of 105.9 ± 11.9 (% of predicted values). None 
of the patients’ PFT suggested an obstructive airway disease. 
Eleven patients could not perform a PFT satisfactorily, either 
due to poor efforts or because of severe disease. A success-
ful PFT requires an efficient instructor and a co-operative, 

Table 3  Comparison of clinical 
and radiographic characteristics 
of patients with anti-Ro52 and 
anti-t-RNA synthetase antibody

Data are shown in median and interquartile range when represented
HRCT  high-resolution computerized tomography, NSIP non-specific interstitial pneumonia, UIP usual 
interstitial pneumonia, LIP lymphoid interstitial pneumonia, PAH pulmonary hypertension, FEV1 forced 
expiratory volume in one second (percentage of predicted value), FVC forced vital capacity (percentage of 
predicted value), DLCO diffusing capacity of lungs for carbon monoxide (percentage of predicted value), 
SRP signal recognition particle

Characteristics Anti-Ro52 antibody
(n = 10)

Anti-tRNA synthetase 
antibody (n = 8)

Age in years 45(35–61) 44(30–51)
Female/male, (n) 8:1 6:2
Duration of disease in months 18(17–24) 48(18–60)
HRCT pattern, (n)
 NSIP 7 7
 UIP 2 0
 LIP 0 1
Extent of lung involvement on HRCT, (n)
 Mild 3 3
 Moderate 2 4
 Severe 4 1
PAH, (n) 6 5
FVC 70(58.5–90) 48(44–79)
FEV1/FVC 109(102–119) 103(101–112)
DLCO 36(32.3–55) 42(28.5–61.5)
Autoimmune features, (n) Inflammatory arthritis-2 Inflammatory arthritis-3

Raynaud’s-4 Raynaud’s-1
Recurrent Oral ulcers-1 Subclinical myositis-1
Skin rash-1 Calcinosis-1
Immune thrombocytopenia-1

Other associated antibodies, (n) Mi2b-4
SRP-1

Table 4  Comparison of clinical characteristics of patients with and 
without Raynaud’s phenomenon

RP Raynaud’s phenomenon, PAH pulmonary artery hypertension, 
UIP usual interstitial pneumonia
*p < 0.05 considered statistically significant

RP
(n = 11)

Without RP
(n = 24)

P value

PAH 6 15 0.72
Pulmonary artery dilata-

tion on HRCT 
2 5 1

Anti-Ro52 positive 4 6 0.68
UIP pattern on HRCT 6 1 0.0017*
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compliant and able patient to meet the acceptability and 
reproducibility criteria.

A significant number of patients (60%) had PAH, com-
pared to the studies by Avala et al. (46%) and Ahmad et al. 
(22%) [19, 22]. This disparity could be due to the applica-
tion of a recent definition of PAH, with a lower threshold of 
20 mmHg in our cohort, as against the previous value of 25 
mmHg [13]. According to the old criteria, 19 patients (54%) 
had PAH. Pulmonary artery enlargement on HRCT was seen 
in seven patients and all of them had moderate to severe 
PAH. Three patients with relatively mild lung involvement 
and UIP pattern on HRCT were observed to have PAH. The 
exact contribution of ILD versus autoimmune inflammation 
in the pathogenesis of PAH in these patients could not be 
ascertained. The mean FVC and DLCO in our patients was 
comparable to that of other studies [15, 19, 22].

A positive ANA was the most common serologic finding 
in the present study, followed by anti Ro52 and anti tRNA 
synthetase. ANA positivity and anti Ro52 were also the most 
common serologic features in the cohort from Greece [25]. 
ANA, when repeated at 1:320 dilution, also yielded positive 
results, with slight change in intensity and an occasional 
unmasking of a different pattern. The most common pat-
tern on ANA was fine speckled followed by homogenous 
and cytoplasmic. In the IPAF criteria, ANA of any pattern 
other than the nucleolar and centromere patterns, have to 
be confirmed in a titer of 1:320, irrespective of their initial 
intensity of fluorescence. However, we observed that if ANA 
is strongly positive at 1:100 dilution (3 + or 4 +), the dilu-
tion which is routinely used when screening for CTD, it is 
unlikely to become negative at 1:320 dilution.

Anti-Ro52 is known to be associated with SLE, Sjogren’s 
syndrome, myositis, autoimmune liver diseases and scle-
roderma. There are recent reports of isolated Ro52 being 
associated with ILD, excluding patients with scleroderma, 
and it is now being projected as a sensitive marker for ILD in 
patients with undifferentiated CTD like manifestations [31, 
32]. It is postulated that anti-Ro52 targets many transcription 
factors related to the IL-17- Th-23 pathway, thus causing tis-
sue specific inflammation and injury [33]. The present study 
affirms the association of anti-Ro52 with ILD in patients 
without any defined CTD. Ten patients in our cohort with 
anti-Ro52 tended to have severe lung disease, with a shorter 
duration of illness and displayed RP more frequently. Anti-
Ro52 in other cohorts was seen to be associated with sicca 
symptoms, with few patients developing Sjogren’s syndrome 
on follow-up [23, 25].

The demographic, clinical, serological, and morphologi-
cal characteristics of IPAF patients included in the present 
study are compared with other recently published studies 
in Table 5.

Anti-tRNA synthetase antibodies are characteristically 
found in antisynthetase syndrome (ASS). The inclusion of 

such specific antibodies into the IPAF criteria has received 
criticism as an early ASS may be misdiagnosed as ILD only, 
by an unsuspecting clinician. Yamakawa et al. studied 88 
patients with antisynthetase antibodies. Of these, 45 fulfilled 
the criteria for IPAF alone as given by ATS/ERS, while the 
remainder fulfilled the criteria for ASS with myositis [34]. 
Of the 35 patients in the current study, 8 patients (23%) 
had anti-tRNA synthetase antibodies, without satisfying 
the criteria for ASS. NSIP was the most common radio-
logic pattern seen in these patients with a variable degree of 
severity, similar to other published studies. Anti-Jo1 was the 
most common antisynthetase antibody and cytoplasmic pat-
tern was detected on ANA in two of the eight patients. ILD 
associated with antisynthetase antibodies is known to have 
good response to immunosuppression [34–36]. In the pre-
sent study, patients with antisynthetase antibody had a stable 
outcome till the end of follow-up, with no deaths reported.

RF positivity, (more than twice the ULN) reported as one 
of the common serologic findings in several IPAF and auto-
immune–ILD cohorts, was reported in only one patient [16, 
18, 19, 37]. Anti-CCP antibody is considered 98% specific 
for RA [38, 39]. Fischer et al. studied patients with lung dis-
ease and anti-CCP positivity, without inflammatory arthritis. 
Of the 74 subjects included, 14% had isolated ILD and 26% 
had mixed airway lung disease. Most patients had UIP pat-
tern of involvement and 3 of the 33 patients with high-titer 
anti-CCP developed articular manifestations suggestive of 
RA, after a median follow-up of 449 days [40]. In patients 
who never develop RA during follow-up, whether anti-CCP 
positivity presents as a forme fruste of RA, manifesting as 
predominant lung disease or occurs as a non-specific or false 
positive finding, remains to be established. In the study by 
Ito et al., 13 patients were anti-CCP positive, most of them 
had NSIP pattern of involvement, with a 5-year survival 
of 68.5% [27]. Anti-CCP antibodies were present in five 
patients (14.3%) in the current study, none of whom had 
inflammatory arthritis and these patients had a predomi-
nantly NSIP pattern of involvement with severe lung disease 
and PAH on echocardiography.

Four patients in the present study had antibodies against 
Scl-70, none of whom had skin thickening, while 2 of them 
had RP. All of them had a moderate degree of lung involve-
ment. Anti-Scl70 is a scleroderma-associated autoantibody, 
known to be associated with lung disease [30]. Recently, it 
has been observed that IPAF patients with myositis or the 
scleroderma spectrum of antibodies, have both improved 
survival and a better response to immunosuppression [41].

Anti-SRP, an antibody first isolated in 1986 in a patient 
of polymyositis, has been closely related to necrotizing and 
treatment-refractory myositis with cardiac involvement. Few 
cases report association with ILD as well [42]. Although 
not mentioned in the 2015 IPAF criteria, we detected three 
patients with anti-SRP. One of them had a photosensitive 
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skin rash and other had raised muscle enzymes without 
muscle weakness. Two patients had mild ILD, and one had 
severe ILD who ultimately succumbed to his illness.

Anti-Mi-2b is a myositis-specific antibody found in 
around 10% patients of dermatomyositis (DM), associated 
with various skin manifestations of DM. Current literature 
indicates that chances of a clinically significant ILD or can-
cer is low in DM patients with anti-Mi-2 antibodies [43, 
44]. The ATS/ERS consensus statement on IPAF does not 
mention anti-Mi-2 antibody as one of the serologic features, 
but anti-Mi2b antibodies were isolated in four patients in 
the present study. All four patients were also positive for 
anti-tRNA synthetase antibodies. Whether this is a co-inci-
dental finding or has clinical significance with respect to its 
association with ILD, can only be answered by multicentric 
prospective studies.

There is no definite consensus or guidelines available to 
treat IPAF patients. The treatment strategies include immu-
nosuppression and antifibrotics, which is an extension of 
the modalities used in SSc-ILD and IPF. In the retrospec-
tive study by Ito et al., corticosteroids and other immuno-
suppressive agents like azathioprine, cyclophosphamide 
and calcineurin inhibitors were the most commonly used 
form of treatment (48%), while only 1% received antifibrot-
ics alone; another 2% patients received a combination of 

immunosuppression and antifibrotics [27]. In our study, 
steroids were used in all patients and the most commonly 
used initial dose was 0.5 mg per kg body weight. Second-
ary immunosuppression in the form cyclophosphamide and 
mycophenolate mofetil were commonly used, while azathio-
prine was used in some patients with mild disease. Cyclo-
phosphamide was used in the dosage of 500–750 mg/m2 
body surface area monthly pulses; mycophenolate mofetil 
was used in the dose of 2–3 g/day or as tolerated and aza-
thioprine in the dose of 2 mg/kg body weight.

 Prognosis of IPAF patients or their evolution into a defi-
nite CTD is not clearly established. Oldham et al. reported 
a marginally better survival of IPAF patients compared to 
patients of IPF, and UIP pattern on HRCT was associated 
with a higher mortality [15]. In the study by Ito et al., 12% 
of patients of IPAF progressed to a definite CTD over a fol-
low-up of 4.5 years, and deaths occurred in 27.8% patients, 
which was significantly higher than that of IPF patients but 
lower than CTD-ILD [27]. Similarly, in the retrospective 
study done by Chartrand et al., the survival of IPAF patients 
was inferior to that of other CTD-ILD [16]. Our study was 
not primarily designed to  look at the survival rate of IPAF 
patients or compare them with CTD-ILD and IPF. However, 
in the duration of the study, four patients expired due to 
disease progression and/or superadded infection (one due 

Table 5  Comparison of clinical and autoimmune characteristics among various reported IPAF cohorts

N sample size, IA inflammatory arthritis, RP Raynaud’s phenomenon, ANA antinuclear antibody, RF rheumatoid factor, NSIP non-specific inter-
stitial pneumonia, UIP usual interstitial pneumonia, OP organizing pneumonia, LIP lymphocytic interstitial pneumonia., HRCT  high-resolution 
computerized tomography, SLB surgical lung biopsy
a Includes age in years, mean ± SD and predominant gender affected (%)

Author, year of study (N) Demographicsa Autoimmune features (%) Serologic features (%) Morphologic features (%)

Oldham et al. 2016 (144) 63.2 ± 11
52% females

RP (27.8), IA (17.4), mechanic 
hands (10.4)

ANA (77.6), anti-Ro (16.6), 
RF (13)

UIP (54.6 on HRCT & 73.5 by 
SLB), NSIP (31.9 on HRCT 
and 22.9 by SLB)

Ahmad et al. 2017 (57) 64.4 ± 14
50.9% males

RP (74.1), IA (48) ANA (82.4), anti-tRNA syn-
thetase (17), anti Ro (9.4)

NSIP (42.1 on HRCT & 8.8 by 
SLB), NSIP with OP overlap 
(15.8 on HRCT)

Chartrand et al. 2016 (56) 54.6 ± 10.3
71.4% females

RP (39), Mechanic hands 
(28.6)

ANA (48), anti-Ro (42.9), anti-
tRNA synthetase (35.7)

NSIP (57.1 on HRCT and 23 
by SLB)

Lim et al. 2019 (54) 67.9 ± 10.5
64% females

IA (76.5)
RP and unexplained digital 

edema (17.6)

ANA (63.3), RF (28.6) NSIP (87.2)

Karampeli et al. 2020 (39) 63.2 ± 11
69.2% females

IA (82), rash (54), RP (25.6) ANA (59), anti-Ro (21) NSIP (61.5), UIP (18) and OP 
(5.1)

Ito et al. 2017 (68) 68
57.8% females

– SSc specific antibodies (36.7) NSIP (64), UIP (1) and OP (20)

Avala et al. 2020 (30) 52.5 ± 14.5
86.6% females

IA (66.7), RP and digital ulcers 
(16.6)

ANA (60), RF (50) NSIP (66.7), OP (16.7) and UIP 
(10)

Sebastian et al. 2020 (52) 68 ± 14
65.5% females

IA ANA (72.3) UIP (44.2), NSIP (32.7) and OP 
(15.4)

Present study (35) 50.6 ± 13
83% females

IA (31), RP (31) ANA (97.4)
Anti Ro 52(28.5)
Anti t RNA (23)

NSIP (77), UIP (20) and LIP (3)
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to COVID-19) whereas seven patients had progression of 
symptoms despite treatment. None of the patients in our 
study evolved into a definite CTD during the follow-up 
period.

Our study has some limitations. The sample size was 
relatively small. The havoc created by the COVID-19 pan-
demic was and continues to be a huge impediment to patient 
recruitment. The present study design did not include a 
longer and planned follow-up of patients. Finally, the study 
was not designed for a simultaneous comparison with CTD-
ILD and IPF patients, which would have been beneficial in 
providing a more comprehensive analysis of IPAF patients 
with regards to the more established entities—CTD-ILD and 
IPF—and possible diagnostic and therapeutic strategies.

Conclusion

In our study cohort, IPAF, as defined by the ATS/ERS 2015 
consensus committee, predominantly affected females in the 
age group of 50 years and above. NSIP pattern on HRCT 
was the most common radiologic pattern, whereas inflamma-
tory arthritis and RP were the major autoimmune features. 
ANA positivity, followed by anti-Ro52 antibody, were the 
most common serological features observed. Patients with 
RP had predominant UIP pattern on HRCT thorax, whereas 
patients with inflammatory arthritis seemed to have stable 
disease and good response to immunosuppression. Clinical 
or serological features, not currently specified in the IPAF 
definition, but suggesting an autoimmune etiology exist and 
their significance needs to be evaluated in further multi-cen-
tric longitudinal studies.
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