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Abstract

Patients with Interstitial Lung Disease (ILD) without a definitive di-
agnosis of connective tissue diseases (CTD) were historically de-
scribed as Undifferentiated Connective Tissue Disease (UCTD-ILD).
Recently a new classification, Interstitial Pneumonia with Autoim-
mune Features (IPAF), has been proposed. Aim of this study was to de-
scribe the prevalence, clinical characteristics and prognostic factors of
UCTD and IPAF subjects in a cohort of Non-Specific Interstitial Pneu-
monia (NSIP) patients. This retrospective observational study enrolled
102 adult patients characterized by NSIP pattern on High Resolution
Computed Tomography, without a specific diagnosis of CTD. Three
groups were identified according to patients’ characteristics: IPAF,
UCTD or idiopathic NSIP (iNSIP). Forty percent, 27% and 55% of pa-
tients showed diagnostic criteria for IPAF, UCTD and iNSIP, respec-
tively. No significant differences in age, gender, smoking habit, pul-
monary function tests and three-year survival rate were observed

among study groups. IPAF patients with antisynthetase antibodies pos-
itivity, in comparison to IPAF without antisynthetase antibodies posi-
tivity, showed more frequently an acute onset (44% vs 9%, p<0.012).
The presence of autoimmune features seems not to be associated with
better outcomes in NSIP patients. IPAF criteria seem to be more repre-
sentative than UCTD criteria in identifying patients with autoimmune
features. Further studies are needed to verify if IPAF should include pa-
tients with positive antisynthetase serology.

Introduction

Pulmonary involvement, particularly interstitial lung disease, is a
significant complication of many Connective Tissue Diseases (CTD)
and may precede the onset of the disease itself [1].

Up to 25% of patients with symptoms of connective tissue disease do
not receive a definitive diagnosis of CTD, according to validated diag-
nostic criteria. These patients were historically described as having
“collagen” or “unclassifiable connective tissue” diseases, and, since
they shared similar clinical features of widespread inflammation, they
have also been identified as “diffuse” or “Undifferentiated CTD”
(UCTD) [2,3].

The Non Specific Interstitial Pneumonia (NSIP) pattern of lung in-
jury (both radiological and pathological) has been noted as common in
patients who are classified as having UCTD [3]. This finding has im-
portant implications, since the prognosis and treatment response are
more favourable in rheumatic disease-associated NSIP compared to id-
iopathic NSIP (iNSIP) [4].

The concept of “lung-dominant CTD” has been proposed to charac-
terize those patients with NSIP who had certain histopathological fea-
tures or positive serologies, but lacked sufficient extra-pulmonary clin-
ical features to be classified as having a specific rheumatic disease [5].

Recently, the European Respiratory Society and American Thoracic
Society proposed the term “interstitial pneumonia with autoimmune
features (IPAF)” for patients with interstitial lung disease (ILD) and
features of autoimmune diseases [6]. However, the effort to hyper-cat-
egorize different diseases with a number of diagnostic criteria may re-
sult in an artificial subclassification.

Aim of this study is to describe the prevalence of patients with ILDs
and autoimmune features (not classified as CTD by validated diag-
nostic criteria), including both patients with UCTD and those with IPAF
and to identify the clinical characteristics and prognostic factors of
UCTD and IPAF subjects in a cohort of consecutive patients with NSIP
pattern on High Resolution Computed Tomography (HRCT). Moreover,
we aim to describe the characteristics of the subgroup of patients with
positive antisynthetase serology, in order to assess if Antisynthetase
Syndrome (ASS) may represent a different population.
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Materials and Methods

Study population

We retrospectively analysed a cohort of 195 consecutive patients,
characterized by NSIP pattern on HRCT, referred to tertiary referral out-
patient ILD Clinic of the San Gerardo Hospital, Monza, Italy from No-
vember 2006 to December 2016. The Institutional Review Board of our
Institution approved the study (#980, 31 August 2016) and informed
consent was waived because of the retrospective nature of the study.

Radiological NSIP pattern was defined by an expert radiologist,
blinded to any clinical, functional and laboratory data, as the presence
of relatively symmetric and bilateral ground glass opacities, fine retic-
ulations and/or traction bronchiectasis, lower lobe prevalence and ab-
sence of honeycombing [7]. If present, subpleural sparing was consid-
ered suggestive for NSIP [8].

The final diagnosis was achieved by multidisciplinary discussion in-
volving pulmonologists, radiologists, rheumatologists and pathologists.
IPAF diagnosis was based on the recent consensus statement [6],
UCTD diagnosis was based on Kinder Criteria [3] and ASS diagnosis
was based on Connors’ criteria [9].

Data collection

We extracted data regarding demographics, smoking and exposure
history, past medical history and clinical examination with particular
attention to the presence of signs and symptoms suggestive of
rheumatological diseases. Rheumatological signs or symptoms ana-
lyzed were selected prior to data extraction, based on IPAF and UCTD
criteria [3,6].

Autoimmunity test results [Anti-Nuclear Antibodies (ANA), Ex-
tractable Nuclear Antigens (ENA), anti-Cyclic Citrullinated Peptide an-
tibodies (anti-CCP), Rheumatoid Factor (RF)], performed as part of
the initial diagnostic work-up of uncharacterized ILD, were collected in
all patients (see Table 1 for institutional ranges and cut-offs). From De-
cember 2014 anti-myositis antibodies enlarged panel was also deter-
mined in 46 subjects (Table 1).

Acute onset of respiratory symptoms was defined if symptoms devel-
oped within one month from the first medical visit. Pulmonary function
tests (PFTs), including forced vital capacity (FVC), diffusing capacity
for carbon monoxide (DLCO), six-minute walking test (6MWT) (dis-
tance walked and lower oxygen saturation measured) and oxygen sup-
plementation requirement [if partial pressure of oxygen (PaO2) at rest

was <55mmHg or lower pulse oximetry during the 6MWT ≤88%] were
collected.

GAP index [10] was calculated GAP index was calculated in 91/102
patients at time of diagnosis, because the remaining 11 patients were
not able to perform DLCO assessment.

HRCT scans were reviewed for the presence of emphysema, reticu-
lations, ground glass opacities by an expert radiologist.

Statistical analysis

Statistical analysis was performed using SPSS® Statistics software
(IBM®, ver. 21.0) on Windows platform. Categorical variables were ex-
pressed as absolute number (N) and/or percentage (%) and were com-
pared with Fisher or chi-square test where appropriate. Continuous
variables, expressed as median and interquartile range [IQR] were
compared with Kruskal-Wallis test. Two-sided P values <0.05 were con-
sidered statistically significant. Kaplan-Maier method and log rank test
were used for the survival analysis. Univariate Cox regression analysis
was applied to identify prognostic factors.

Results

Demographic and clinical characteristics

Out of 195 patients presenting with radiological NSIP pattern, 31
were excluded because of a prior diagnosis of CTD using validated di-
agnostic criteria at the time of diagnosis or during follow-up, 43 and 19
subjects were excluded because of a prior diagnosis of chronic hyper-
sensitivity pneumonitis and drug-induced ILD, respectively. The re-
maining 102 patients (median age 67 years, 51% males) without a spe-
cific diagnosis were included in the analysis. Forty-two (41%) patients
were never smokers, 11 (11%) current smokers and 49 (48%) former
smokers. The main comorbidities registered were systemic hyperten-
sion (45%), diabetes (21%) and ischemic heart disease (17% of pa-
tients). At baseline the median [IQR] FVC was 78 (62-95)% of pre-
dicted and DLCO 43 (32-60)% of predicted. The median [IQR] meters
walked during 6MWT were 321 m (215-385). At baseline, 39 (38%) pa-
tients were classified as stage I of GAP index, 35 (34%) as stage II and
17 (17%) as stage III. The median [IQR] follow-up time was 43 months
(22-62).

Forty-two percent of patients complained of dyspnoea at rest and/or
under effort, 10% of cough and 38% of both dyspnoea and cough. Fif-
teen percent of patients experienced an acute onset of respiratory
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Table 1. Autoimmune serology screening panel.

Test name Technique Reference values Screening positive cut-off Positive (%) (N = 102)

ANA, serum Indirect immunofluorescence <1:80 (negative) ≥1.80 (titre and pattern were specified) 29 (28)
SS-A/Ro antibody, serum IgG Immunoblotting <1.0 (negative) ≥1.0 (positive) 10 (10)
SS-B/La antibody, serum IgG Immunoblotting <1.0 (negative) ≥1.0 (positive) 2 (2)
Scl 70 antibody, serum Immunoblotting <1.0 (negative) ≥1.0 (positive) 2 (2)
Jo-1 antibody, serum IgG Immunoblotting <1.0 (negative) ≥1.0 (positive) 13 (13)
RF, serum antibody Immunoturbid 0-14 IU/mL ≥15 IU/mL 14 (14)*

(all classes against Fc of IgG)
CCP antibody, serum ELISA <20.0 U ≥20 U 3 (3)
Anti-myositis antibodies including Immunoblotting 6 (6)
anti-Mi2, anti-Ku, anti-PM-Scl75, 
anti-PM-Scl100, anti-SRP, anti-PL7, 
anti-PL12, anti-EJ, anti-OJ
ANA: Antinuclear antibody; CCP: Cyclic citrullinated peptide; IgG: immunoglobulin G; MPO: Myeloperoxidase, PR3: Proteinase 3; RF: Rheumatoid factor; RNP: ribonucleotide protein; Scl 70: scleroderma topoisomerase 70;
SS-A: anti-Sjogren’s syndrome A; SS-B: anti-Sjogren’s syndrome B; ELISA: enzyme-linked immunosorbent assay. * Only in 4 patients RF title was ≥2x upper limit of normal.
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anti-myositis antibodies enlarged panel was positive in 6 cases (13%):
anti PL7 (anti-threonyl-tRNA synthetase) were detected in 2 patients,
and anti PL12 (anti-alanine-tRNA synthetase), anti OJ (anti-isoleucyl-
tRNA synthetase), anti EJ (anti-glycyl-tRNA synthetase) and anti SRP
(signal recognition particle) in one case each.

Comparison between IPAF, UCTD, and iNSIP groups

IPAF criteria were met in 41 patients (40%), UCTD criteria in 28
(27%), and, the remaining 56 patients (55%) were classified as iNSIP.
IPAF diagnosis was achieved as follows: 21 patients met both morpho-
logical (radiological NSIP HRCT pattern) and serological domains, 4
met both morphological (radiological NSIP HRCT pattern) and clinical
domains, and 16 patients met all the three domains. Twenty-three
(22%) subjects had overlapping diagnosis of IPAF and UCTD, while 18
(18%) and 5 (5%) patients satisfied only IPAF and UCTD criteria, re-
spectively. The clinical characteristics that allowed to classify 5 patients
into UCTD only were gastroesophageal reflux in 4 cases and skin
changes (rash) in one case. The autoimmune serological assessment
of these 5 patients revealed ANA positivity (with title 1:80 in 2 cases
and 1:160 in one case) and/or RF at low title (one patient had both ANA
and RF positivity).

No significant differences in age, gender, smoking habit, PFTs or
time of onset were observed among IPAF, UCTD and iNSIP groups
(Table 3). A higher prevalence of respiratory failure at rest or under ef-
fort was observed in the IPAF group compared with the iNSIP group 
(22 vs 7%, respectively, p=0.034).

Survival and prognostic factors

The overall survival of the entire cohort at one, two and three years
was 96%, 85% and 73%, respectively. There was no difference in three-
year survival among IPAF, UCTD and iNSIP groups (IPAF 79%, UCTD
78%, iNSIP 71%, p-value log rank 0.39). In the univariate analysis
(Table 4), higher age at diagnosis (HR 1.055, 95% CI 1.015-1.097, 
p-value 0.006) and higher GAP index (HR 2.811, 95% CI 1.421-5.560, 
p-value 0.003) were directly correlated with overall mortality. FVC less

symptoms as first presentation of disease. Ten percent of patients were
asymptomatic and were assessed because of accidental findings on
chest X-ray.

Rheumatologic-related signs and symptoms, according to the IPAF [6]
and UCTD criteria [3], were recorded in 48 patients (47%) (Table 2).

The most common reported symptoms were gastroesophageal reflux
(18%) and arthralgia/multiple joint swelling (13%). Distal digital fis-
suring (“mechanic hands”) were present in 10% of patients, Raynaud’s
phenomenon in 7% of patients and unexplained digital oedema in 1%
of patients.

At baseline, broncoalveolar lavage was performed in 73 (74%) pa-
tients, transbronchial biopsies in 15 (15%), and surgical lung biopsy in
6 (6%) patients.

At 6-month follow up, 53 patients were treated with corticosteroids,
13 with steroid-sparing agents associated to steroids (11 with azathio-
prine and 2 with cyclophosphamide).

Serologic assessment

All 102 patients included were assessed through autoimmune
serology panel (Table 1). Fifty-four patients (53%) had a negative au-
toimmune serology panel.

ANA antibodies were positive in 29 patients (28%) (with 1:80 title in
6 cases, 1:160 in 6, 1:320 in 7, and >1:320 in 10). Patients showed a ho-
mogeneous ANA pattern in 11 cases (38%), speckled in 14 (48%), nu-
cleolar in 2 (7%) and cytoplasmic in 2 (7%). Out of the 17 patients with
ANA titer ≥320, 9 showed a granular, 7 homogenous, and one nucleolar
pattern. ENA antibodies were positive in 13 patients (13%), particularly
SSA/Ro were positive in 10% of patients, SSB/La and Scl70 in 2% of pa-
tients respectively. One patient had double ENA positivity (anti-SSA/Ro
and anti-SSB/La). Eight ANA positive patients were also ENA positive
(27.6% of ANA positive patients).

Eighteen patients (18%) were characterized by positive antisyn-
thetase antibodies serologic testing.

Anti-Jo1 (anti-histidyl-tRNA synthetase) antibodies, tested in all pa-
tients, were positive in 13 cases (13%). Among the 46 patients tested,
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Table 2. Signs and symptoms UCTD and IPAF-related.

Signs and symptoms n (%) of patients (N= 102)

Raynaud’s phenomenon*§ 7 (7)
Arthralgia/multiple joint swelling* 13 (13)
Photosensitivity* 1 (1)
Unintentional weight loss* 8 (8)
Morning stiffness* 6 (6)
Dry mouth or dry eyes (sicca features)* 2 (2)
Dysphagia* 3 (3)
Recurrent unexplained fever* 2 (2)
Gastroesophageal reflux* 18 (18)
Skin changes (rash) * 3 (3)
Oral ulceration* 0 (0)
Nonandrogenic alopecia* 0 (0)
Proximal muscle weakness** 5 (5)
Distal digital fissuring (i.e. “mechanic hands”)§ 10 (10)
Distal digital tip ulceration§ 0 (0)
Polyarticular morning joint stiffness >60 min*§ or inflammatory arthritis§ 9 (9)
Palmar telangiectasia§ 0 (0)
Unexplained digital oedema 1 (1)
Unexplained fixed rash on the digital extensor surfaces (Gottron’s sign)§ 0 (0)
*UCTD-related signs and symptoms [3]; §IPAF-related signs and symptoms [6].
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than 60% of predicted (HR 2.278, 95% CI 1.147-4,525, p-value 0.019),
DLCO less than 40% of predicted (HR 3.034, 95% CI 1.311-7.025, p-value
0.010), shorter 6MWT distance walked (HR 0.995, 95% CI 0.992-0.998,
p-value 0.001) and lower oxygen saturation (HR 0.895, 95% CI 0.821-
0.974, p-value 0.011) at baseline were identified as negative prognostic
factors.

IPAF and antisynthetase antibodies syndrome

In the IPAF group, all patients with positive antisynthetase anti-
body serologic testing were also classified as ASS, according to
Connor’s criteria [9]. Comparing the clinical characteristics of
IPAF patients with positive antisynthetase antibodies (IPAF-ASS
subgroup) (n=18, 44% of all IPAF patients) to IPAF subjects with
negative antisynthetase antibodies (IPAF-nonASS subgroup)
(n=23, 56% of all IPAF patients), no significant differences were
observed in regards to gender, age at diagnosis, smoking habit,
baseline FVC%, baseline DLCO%, and oxygen requirement. IPAF-

ASS patients had more frequently an acute onset compared to other
IPAF-nonASS patients (44% vs 9%, respectively, p<0.012). During
follow up, two IPAF-non-ASS patients experienced acute exacerba-
tion, whereas no acute exacerbation was described in the IPAF-ASS
group.

No differences in three-year survival between the IPAF-nonASS and
the IPAF-ASS subgroups were observed (87% vs 62% respectively, log
rank test 0.072), even if a worse trend was observed in IPAF-ASS
(Figure 1).

Discussion

We described a real life cohort of 102 patients with NSIP HRCT pat-
tern at presentation, 40% of them met the IPAF classification criteria,
27% the UCTD criteria, and 22% met both IPAF and UCTD criteria. To
the best of our knowledge, this is the first study to analyse the fre-
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Table 3. Clinical and functional characteristics and survival in the entire cohort and among different groups.

Characteristics Whole cohort (N=102) IPAF (N=41) UCTD (N=28) iNSIP (N=56) p value

Age at diagnosis (years), median [IQR] 67 [60-74] 68 [59-73] 67 [58-74] 67 [60-74] 0.896
Age of first symptoms (years), median [IQR] 66 [59-73] 66 [58-70] 66 [58-74] 66 [59-73] 0.853
Acute onset, N (%) 15 (14%) 10 (24%) 6 (21%) 5 (9%) 0.1
Sex (female), N (%) 50 (49%) 24 (58%) 18 (64%) 23 (41%) 0.079
Former or current smokers, N (%) 41 (40%) 21 (51%) 12 (43%) 38 (68%) 0.063
FVC %, median [IQR] 78 [62-95] 81 [63-97] 73 [58-90] 75 [62-95] 0.596
DLCO %, median [IQR] 43 [32-60] 44 [33-53] 40 [31-52] 42 [29-64] 0.951
Need of oxygen therapy, N (%) 13 (13%) 9 (22%) 5 (18%) 4 (7%) 0.128

IPAF vs iNSIP p=0.034
Three years survival, N (%) 62 (73%)* 19 (79%)* 14 (78%)§ 40 (71%) 0.39
DLCO%: percent predicted diffusing capacity for carbon monoxide; FVC%: percent predicted forced vital capacity; IPAF: interstitial pneumonia with autoimmune features; iNSIP: idiopathic non-specific pneumonia;
UCTD: undifferentiated connective tissue disease. *Missing data for 17 patients; §missing data for 10 patients.

Table 4. Univariate clinical predictors of mortality for the entire cohort.

HR (95% CI) p-value
Clinical and demographics characteristics
Age at diagnosis 1.055 (1.015-1.097) 0.006
Male sex 1.243 (0.900-1.717) 0.186
Never smoker 0.661 (0.333-1.310) 0.235

Baseline PFTs
FVC% 0.986 (0.970-1.002) 0.091
FVC <60% 2.278 (1.147-4.525) 0.019
DLCO% 0.969 (0.949-0.990) 0.004
DLCO <40% 3.034 (1.311-7.025) 0.010

Baseline 6MWT
Distance walked, meters 0.995 (0.992-0.998) 0.001
Lowest oxygen saturation, % 0.895 (0.821-0.974) 0.011

GAP index >5 (stage III) 2.811 (1.421-5.560) 0.003

HRCT
Reticulations 0.958 (0.291-3.153) 0.943
GGO 4.819 (0.280-83.032) 0.279
Emphysema 1.273 (0.880-1.839) 0.200
HR: hazard ratio; CI: confidence interval; PFTs: pulmonary function tests; FVC%: forced vital capacity percentage predicted; DLCO: diffuse capacity for carbon monoxide percentage predicted; 6MWT: six minutes
walking tests; HRCT: high resolution computed tomography; GGO: ground glass opacities.
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Nineteen percent of patients in our cohort were characterized by
anti-Jo1 or other antisynthetase antibodies positivity. The subjects
known to have a NSIP pattern on HRCT and a positive serologic testing
for antisynthetase antibodies can be classified as ASS [9] as well as
IPAF [6], and this may be a confounding factor. In fact, we observed
some differences between these two subgroups. The IPAF-ASS sub-
group demonstrated a more acute onset (44% vs 9% in the IPAF-
nonASS subgroup), similarly to the cohort by Tillie-LeBlond et al., who
reported an acute onset in 47% of patients [18].

The IPAF-ASS subgroup showed a trend towards worse survival in com-
parison to the IPAF-nonASS subgroup (62% vs 87% at 3 years, respec-
tively). On the contrary, Zamora et al. observed a good overall survival
(68% at 5 years) in a large retrospective cohort of ASS [19]. This differ-
ence may be explained by the fact that Zamora and coauthors analysed
only anti-Jo1 positive patients, while we also included patients with posi-
tivity for antisynthetase antibodies other than anti-Jo1 (e.g., PL7 and
PL12) that, according to previous studies, seem to determine a worse sur-
vival [20-23]. According to these results, ASS seems to represent a dis-
tinct nosological entity, with specific clinical features and prognosis [24].

Limitations of the present study to be acknowledged mainly address
the monocentric retrospective design. Furthermore, the enlarged anti-
myositis antibodies panel was not applied to all patients and, finally, we
lacked lung tissue specimens to confirm the histological NSIP pattern.
Furthermore, as explained above, given the paucity of study population,
23 patients overlapped in the IPAF and UCTD groups.

In conclusion, our study confirms that NSIP pattern on HRCT is often
associated to autoimmunity features and that the presence of this
latter characteristic does not change the outcome compared to iNSIP.
IPAF criteria seem to be more inclusive than UCTD criteria in classi-
fying this group of patients. Further studies on larger cohorts are
needed in order to verify if ASS with pulmonary involvement should be
included in IPAF classification.

quency of IPAF in a cohort of patients with only NSIP and to compare
the clinical features of IPAF, UCTD and iNSIP. Regarding UCTD classi-
fication, our real life data nicely fit with those of Corte et al. [11] and
Nunes et al. [4], who found that 31% and 25% of histologically proven
NSIP satisfied UCTD criteria. Similarly to the results presented by Ferri
et al. [12], who showed clinical overlapping between IPAF and UCTD,
in our study no statistically significant differences were observed in re-
gards to age, gender, smoking habit and PFTs among IPAF, UCTD and
iNSIP. IPAF and UCTD classification criteria seem to identify a popula-
tion of patients with similar characteristics, although IPAF criteria are
more inclusive than UCTD criteria (40 vs 27% of NSIP patients). This
finding might be explained by the fact that some clinical characteris-
tics (e.g., mechanic’s hands) and serological features (e.g., positivity of
antisynthetase antibodies other than anti-Jo1) are not considered clas-
sification criteria in UCTD. On the other hand, the UCTD criteria seem
to be less specific than those defining IPAF. In our cohort 5 patients
classified as only UCTD, but not satisfying IPAF criteria, were charac-
terized by signs and symptoms not specific for autoimmune disorder
(weight loss, gastro-oesophageal reflux and ANA/RF positivity at low
title).

The overall three-year survival of our cohort of NSIP patients was
73%, worse than that observed by Travis et al. (82.3% at five years and
73.2% at 10 years) [7], and, similarly to Kim et al. [13] who did not find
any difference in survival between patients with UCTD and iNSIP, we
found similar survival in UCTD, IPAF and iNSIP patients.

As in studies on idiopathic pulmonary fibrosis [14-16], older age and
lower FVC and DLCO values were found to correlate with mortality, con-
firming the importance of lung function in defining the prognosis of
ILDs. The correlation we observed between GAP III index and mortality
confirms the results by Ryerson and colleagues [17], who demon-
strated the utility of GAP index not only in Idiopathic pulmonary fi-
brosis but also in other ILDs.
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Figure 1. Kaplan Meier survival analysis comparing IPAF-ASS and IPAF-non-ASS subgroups. IPAF-ASS: IPAF patients with positive
antisynthetase antibodies; IPAF-non-ASS: IPAF patients with negative antisynthetase antibody.
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