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Abstract
Objective

Interstitial lung disease (ILD) has been described as a possible pulmonary involvement in antineutrophil cytoplasmic 
antibodies (ANCA)-associated vasculitides (AAV), mainly granulomatosis with polyangiitis (GPA) and microscopic 
polyangiitis (MPA). The aim of this cross-sectional Italian national study was to describe demographic, clinical and 

serological profile of ILD related to MPA and GPA and investigate possible correlations between radiologic patterns of 
ILD and vasculitis features.

Methods
We enrolled 95 consecutive patients with AAV-ILD, 56 affected by MPA (58.9%) and 39 by GPA (41.1%).

Results
NSIP was the most frequently detected ILD pattern, observed in c-ANCA patients in 60.9% of cases, followed by UIP 

pattern mainly observed in p-ANCA patients (47.7%, p=0.03). ILD represented the first clinical manifestation, preceding 
vasculitis diagnosis in 22.1% of cases and, globally, ILD was already detectable at AAV diagnosis in 66.3% of patients. 
The diagnosis of ILD preceded that of AAV in 85.7% of p-ANCA positive-patients, while only one patient with c-ANCA 
developed ILD before AAV (p=0.039). Multivariate analysis confirmed the correlation of UIP pattern with p-ANCA-

positivity and a diagnosis of ILD before AAV, also when adjusted for age and sex.

Conclusion
Our study confirms that UIP is a frequent pattern of lung disease in AAVILD patients. Our results also suggest that ILD 
can represent an early complication of AAV but also occur in the course of the disease, suggesting the need of a careful 

evaluation by both pulmonologist and rheumatologist to achieve an early diagnosis. Further prospective studies are 
needed to define ILD prevalence and evolution in AAV patients.
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microscopic polyangiitis, usual interstitial pneumonia



822 Clinical and Experimental Rheumatology 2023

Features of ILD in MPA and GPA from an Italian cohort / A. Manfredi et al.

Andreina Manfredi, MD, PhD
Giulia Cassone, MD
Raffaella Izzo, MD
Gloria Dallagiacoma, MD
Mara Felicetti, MD
Adriana Cariddi, MD
Alvise Berti, MD
Alessandro Giollo, MD
Carlotta Nannini, MD
Silvano Bettio, MD
Sara Monti, MD
Edoardo Conticini, MD
Marcello Govoni, Prof
Luca Quartuccio, Prof
Lorenza M. Argolini, MD
Shaniko Kaleci
Giacomo Emmi, MD
Christian Dejaco, Prof
Roberto Padoan, MD
Lorenzo Dagna, Prof
Maurizio Rossini, Prof
Fabrizio Cantini, MD
Carlomaurizio Montecucco, Prof
Bruno Frediani, Prof
Salvatore De Vita, Prof
Roberto Caporali, Prof
Francesco Muratore, MD
Marco Sebastiani, Prof
Carlo Salvarani, Prof
Please address correspondence to:
Andreina Manfredi, 
U.O. di Reumatologia,
Azienda Policlinico of Modena,
Università di Modena e Reggio Emilia,
Via del Pozzo 71, 
41121 Modena, Italy.
E-mail: andreina.manfredi@gmail.com
Received on April 13, 2022; accepted in 
revised form on July 25, 2022.
© Copyright Clinical and 
Experimental Rheumatology 2023.

Competing interests: page 827.

Introduction
Antineutrophil cytoplasmic antibod-
ies (ANCA)-associated vasculitides 
(AAV) are a heterogeneous group of 
vasculitis affecting small vessels. They 
are represented by granulomatosis with 
polyangiitis (GPA, formerly Wegener’s 
granulomatosis), microscopic polyangi-
itis (MPA), together with renal-limited 
vasculitis, and eosinophilic granuloma-
tosis with polyangiitis (EGPA, formerly 
Churg Strauss disease) (1, 2).
Myeloperoxidase (MPO) and protein-
ase-3 (PR3) represent the target of 
ANCA (MPO-ANCA and PR3-ANCA 
respectively). The former is more fre-
quent in MPA and EGPA patients, the 
latter can be found in about 80% of pa-
tients with GPA. However, these ANCA 
specificities are not pathognomonic for 
different AAV and the negativity of 
ANCA does not exclude a diagnosis of 
AAV. Diagnosis is generally defined in 
presence of a combination of clinical 
and serological findings and/or histo-
logical evidence of necrotising pauci-
immune small-vessel vasculitis (1, 3-6).
Different types of pulmonary involve-
ment have been described in AAV pa-
tients; however, the association with 
interstitial lung disease (ILD) has been 
also described, mainly in MPA and 
GPA patients (7, 8). ILD is a rare con-
dition that is well defined in its idio-
pathic forms, such as idiopathic pulmo-
nary fibrosis (IPF), but also recognised 
as a frequent complication occurring in 
immune-mediated rheumatic diseases, 
such as systemic sclerosis, rheuma-
toid arthritis, idiopathic inflammatory 
myopathies, and Sjögren’s syndrome 
(9-11). Our knowledge about ILD in 
course of AAV is mainly derived from 
case series, showing that ILD fre-
quently occurs in elderly patients with 
detectable circulating MPO-ANCA, 
with usual interstitial pneumonia (UIP) 
being the most frequent pattern at 
high-resolution computed tomography 
(HRCT). Interestingly, in a percentage 
of patients, the diagnosis of ILD pre-
ceded that of AAV (8).
The aim of our cross-sectional multi-
centric Italian national study was to 
describe the demographic, clinical and 
serological profile of ILD secondary to 
MPA and GPA and investigate possible 

correlations between HRCT patterns 
and vasculitis features.

Patients and methods
Diagnosis of AAV 
In this national multicentre cross-sec-
tional study, we enrolled all consecu-
tive patients with a diagnosis of ILD 
associated to confirmed MPA or GPA 
attending the Rheumatology Units of 
14 Italian Centres for a 6-month period 
(from July 1, 2019 to December 31, 
2019).
Diagnosis of GPA or MPA was made on 
the basis of current classification crite-
ria (12-15), or by expert rheumatolo-
gists according to clinical presentation, 
laboratory and imaging finding (16). 
Classification of enrolled AAV patients 
was revised after the publication of new 
2022 American College of Rheumatol-
ogy/European Alliance of Associations 
for Rheumatology Classification Crite-
ria for MPA and GPA (17, 18).
The serum ANCA positivity was tested 
on ethanol-fixed neutrophils by indi-
rect immuno-fluorescence (IIF), and/or 
with a standard commercial enzyme-
linked immunosorbent assays (ELISA) 
to detect specific antibodies directed 
against PR3 or MPO, according to the 
practice of each immunology labora-
tory (19).
In particular, all patients underwent IIF, 
and all patients but 3 underwent ELISA 
(2 patients were negative at IIF and 1 
patient was p-ANCA positive at IIF). 

ILD assessment
The diagnosis of ILD was made by 
means of chest HRCT and multidis-
ciplinary discussion involving at least 
rheumatologist, pulmonologist and 
radiologist. Other possible causes of 
ILD, different from AAV, were ex-
cluded. The last available HRCT at the 
moment of enrolment was considered 
to determine the radiological pattern. 
For each centre, HRCT scans were re-
assessed by an expert chest radiologist 
who interpreted the radiologic pattern 
of ILD according to the Fleischner 
Society White Paper statement on the 
diagnosis of idiopathic pulmonary fi-
brosis (IPF) (20). The pattern of dis-
ease was recorded as definite, probable 
UIP or indeterminate for UIP. If a pat-
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tern indeterminate for UIP was noted, 
it was further classified as nonspecific 
interstitial pneumonia (NSIP), organis-
ing pneumonia (OP) or other patterns, 
that can also be observed in combina-
tion (20-22).
The last available HRCT and pulmo-
nary function tests (PFTs), if available, 
were recorded.
PFTs were performed in all centres ac-
cording to standard methods (23, 24). 
The results of PFTs were expressed as 
percentage of the predicted value of 
each parameter and corrected for age, 
gender and height. Pulmonary function 
was evaluated by means of forced vi-
tal capacity (FVC). Single-breath dif-
fusing capacity of the lung for carbon 
monoxide (DLCO-SB) was used to as-
sess gas transfer.

Vasculitis assessment
For all patients, demographic data, 
clinical and serological characteristics 
of vasculitis, time of diagnosis of MPA 
or GPA and ILD, as well as the pres-
ence of pulmonary symptoms such as 
dry cough and dyspnoea were recorded 
at the time of vasculitis or ILD diag-
nosis. Past and current treatments for 
each patient were also collected. All 
data were recorded on a standardised 
case-report form and entered into a 
computerised database. 
Disease activity was determined us-
ing the Birmingham Vasculitis Activity 
Score (BVAS), version 3 (25).

Ethics
The study was approved by the local 
Institutional Review Board “Comitato 
Etico Area Vasta Nord” (approval num-
ber: AOU0011234/20).

Statistical analysis
Statistical analysis was performed us-
ing STATA® software v. 14 (StataCorp. 
2015. Stata Statistical Software: Release 
14. College Station, TX: StataCorp 
LP.). Descriptive statistics were pre-
sented for baseline demographic clini-
cal characteristics for the entire group, 
as well as for the groups of patients. 
Continuous variables were presented 
as the number of patients (N), median 
and interquartile range (IQR), and com-
pared between subgroups using non-

Table I. Demographic, clinical and serological features of patients.

		  n	 %

Total number	 95	
GPA/MPA	 39/56	 41/59
Ever smokers	 28	 29.5
Male/Female ratio	 52/43	 54.7/45.3
pANCA 	 65	 68.4
cANCA 	 23	 24.2
Anti-MPO	 52	 54.7
Anti-PR3	 21	 22.1
ILD pattern		
	 UIP	 36	 37.9
	 NSIP	 49	 51.6
	 OP	 10	 10.5
ILD occurrence		
	 Concurrent	 42	 44.2
	 Preceding	 21	 22.1
	 Following	 32	 33.7
ILD occurrence 		
	 Until 6 months*	 63	 66.3
	 More than 6 months*	 32	 33.7
First clinical manifestation of vasculitis (more results possible)	
	 Skin vasculitis	 9	 9.5
	 Renal involvement	 34	 35.8
	 Neurological involvement	 15	 15.8
	 ENT involvement	 18	 18.9
	 Lung involvement	 60	 63.2
	 Other	 25	 26.3
Clinical manifestations of vasculitis		
	 Skin vasculitis	 20	 21.1
	 Renal involvement	 49	 51.6
	 Neurological involvement	 37	 40.6
	 ENT involvement	 36	 37.9
	 Arthritis	 29	 30.5
Lung involvement		
	 Asthma	 4	 4.2
	 Alveolar haemorrhage	 13	 13.7
	 Lung cavitation	 11	 11.6
	 Lung infiltrates	 35	 36.8
	 Serositis	 13	 13.7
	 ARDS	 14	 14.7
Cough		  35	 36.8
Dyspnoea		  55	 57.9

		  Median 	 IQR
Median age years (IQR)	 69	 62, 75
Median disease duration months (IQR) 	 31	 8, 74
Median interval vasculitis-ILD onset months (IQR) 	 0	 -12, 16
B-VAS diagnosis	 14	 8, 20
B-VAS enrolment	 1	 0, 5
FVC % (IQR)	 85	 70, 101
DLCO % (IQR)	 57	 44, 77
			 
Treatments	 n	 %
Cyclophosphamide	 48	 50.5
Rituximab	 44	 46.3
Mycophenolate mofetil	 24	 25.3
Azathioprine	 38	 40
Methotrexate	 18	 18.9
Glucocorticoids	 93	 97.9

*since the diagnosis of AAV.		
GPA: granulomatosis with polyangiitis; MPA: microscopic polyangiitis; ANCA: antineutrophil cyto-
plasmic antibodies; MPO: myeloperoxidase; PR3: proteinase-3; ILD: interstitial lung disease; UIP: 
usual interstitial pneumonia; NSIP: nonspecific interstitial pneumonia; OP: organising pneumonia; 
ENT: ear, nose and throat ; ARDS: Acute Respiratory Distress Syndrome; B-VAS: Birmingham Vas-
culitis Activity Score; FVC: forced vital capacity; DLCO: diffusing capacity of the lung for carbon 
monoxide.
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parametric Mann-Whitney test; while 
categorical variables were presented 
as frequency (n, percentage [%]) and 
compared using Pearson’s chi-squared 
test or Fisher’s exact test as appropri-
ate. The association between these pa-
rameters and UIP versus other patterns 
was assessed using a logistic regression 
model with stepwise forward selec-
tion. In the first step, the intercept-only 
model was fitted and individual score 
statistics for the potential variables 
were evaluated. A significance level 
of p<0.05 was used to allow a variable 
into the model. In stepwise selection, 
an attempt was made to remove any 
insignificant variables from the model 
before adding a significant variable to 
the model. The Hosmer and Lemeshow 
test was used to evaluate “goodness of 
fit” in the selection model. Data from 
the univariate and multivariate logistic 
regression analyses were expressed as 
odds ratio (OR) and 95% confidence 
interval (CI). A p-value <.05 was con-
sidered statistically significant.

Results
Characteristics of AAV-ILD patients
A total of 95 patients were enrolled, 
56 affected by MPA (58.9%) and 39 
by GPA (41.1%). Fifty-two patients 
were males (54.7%) and 43 females 
(45.3%), a median age of 69 years (62, 
75), and the median disease duration 
of AAV was of 31 months (8, 74). P-
ANCA positivity was detected in 65 pa-
tients (68.4%), c-ANCA in 23 patients 
(24.2%). MPO-ANCA were detected in 
52 patients (54.7%), while PR3-ANCA 
were observed in 21 patients (22.1%). 
Among HRCT patterns, a UIP, NSIP, 
or other patterns, were observed in 36, 
49 and 10 patients (37.9, 51.6, 10.5% 
respectively).
Details about demographic, serological 
and clinical features of AAV-ILD pa-
tients are summarised in Table I. 

Comparison between 
p-ANCA and c-ANCA patients 
Our population enclosed 65 patients 
with p-ANCA (31 females and 34 
males respectively) and 23 patients 
with c-ANCA positivity (7 females and 
16 males respectively), see Table II for 
more details. 

ANCA were negative in 7 patients. No 
differences were observed with regard 
to median age at diagnosis and disease 
duration of vasculitis, while a short dis-
ease duration between AAV and ILD 
diagnosis was observed in p-ANCA pa-
tients (p<0.01). UIP pattern was more 
frequent in p-ANCA than in c-ANCA 
patients (47.7%), while NSIP pattern 
was detected in 60.9% of c-ANCA pa-

tients, with a statistically significant 
difference (p=0.03).
Six out of seven (85.7%) ANCA nega-
tive patients showed an NSIP pattern, 
and ILD diagnosis followed AAV di-
agnosis in 3/7 cases (42.8%). General 
features of ANCA negative patients are 
summarised in Table III.
All 7 patients had a diagnosis of ANCA 
negative vasculitis according to the 

Table II. Demographic, clinical and serological features of patients with pANCA and  
cANCA.

		  pANCA	 cANCA	 p
		  n (%)	 n (%)

Total number	 65 	 (68.4)	 23 	 (24.2)	
Male/Female ratio	 34/31		  16/7		  0.13

ILD pattern				  
	 UIP	 31 	 (47.7)	 4 	 (17.4)	
	 NSIP	 29 	 (44.6)	 14 	 (60.9)	 0.03
Other	 5 	 (7.7)	 5 	 (21.7)

ILD occurrence				  
	 Following	 18 	 (27.7)	 10 	 (47.8)	
	 Concurrent	 29 	 (44.6)	 11 	 (47.8)	 0.13
	 Preceding	 18 	 (27.7)	 1 	 (4.3)	
Median age years (IQR)	 69.5 	 (63, 75)	 66 	 (59.5, 74.5)	 0.07
Median disease duration months (IQR) 	 25 	 (8, 71)	 27.5 	 (4, 133)	 0.46
Median interval vasculitis-ILD onset 	 -2.5 	 (-14.5, 2.5)	 60 	 (0, 113)	 <0.01
    months (IQR) 	
B-VAS diagnosis (IQR)	 16 	 (10, 21)	 17 	 (7, 21)	 0.42
B-VAS enrolment (IQR)	 0 	 (0, 5)	 2 	 (0, 5)	 0.47
FVC % (IQR)	 86 	 (70.5, 101.5)	 81 	 (72.5, 103,5)	 0.65
DLCO % (IQR)	 56.5 	 (46, 74)	 66 	 (53.5, 88.5)	 0.18

ILD: interstitial lung disease; UIP: usual interstitial pneumonia; NSIP: nonspecific interstitial pneu-
monia; OP: organising pneumonia; B-VAS: Birmingham Vasculitis Activity Score; FVC: forced vital 
capacity; DLCO: diffusing capacity of the lung for carbon monoxide.

Table III. Characterisation of ANCA-negative patients with AAV and ILD.

Case  	 Diagnosis	 Clinical picture at diagnosis
		
1. Female, 66	 GPA	 lung nodules, peripheral neuropathy, cardiac involvement, ENT in-

volvement*

2. Male, 75	 GPA	 lung nodules and cavitations, glomerulonephritis**, purpura, chronic 
sinusitis, ENT involvement*

3. Female, 59	 GPA	 lung nodules and infiltrates, ENT involvement, arthritis, constitutional 
symptoms

4. Female, 59	 GPA	 lung involvement with infiltrates and respiratory failure (ARDS), pe-
ripheral neuropathy, CNS involvement, chronic sinusitis, ENT involve-
ment*

5. Female, 57	 GPA	 middle ear involvement**, mononeuritis multiplex, arthritis, CNS in-
volvement

6. Female, 53	 GPA	 multiple mononeuritis**, arthritis, central nervous system involvement

7. Male, 73	 MPA	 skin vasculitis**, transient lung infiltrates, peripheral neuropathy, con-
stitutional symptoms

		
*Ear, nose, throat, including otitis media, bloody nasal discharge and crusting.
**confirmed by biopsy.
GPA: granulomatosis with polyangiitis; MPA: microscopic polyangiitis; ENT: ear, nose and throat; 
ARDS: Acute Respiratory Distress Syndrome.
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opinion of a rheumatologist expert in 
vasculitis and satisfied the new ACR/
EULAR AAV classification criteria 
(17, 18). Furthermore, the diagnosis of 
vasculitis was confirmed by biopsy in 4 
patients and histology was compatible 
with 2012 Revised International Chap-
el Hill Consensus Conference Nomen-
clature (CHCC) for MPA or GPA (14). 
All 7 patients had long-term follow-up 
and other diagnoses were excluded.

Comparison according to 
temporal correlation between 
ILD and AAV diagnosis
ILD was diagnosed before AAV in 
21 patients (22.1%), the diagnoses of 
ILD and AAV were concomitant in 42 
patients (44.2%), while in 32 patients 
(33.7%) ILD followed the diagnosis of 
AAV. 
P-ANCA positivity was observed in 
18/21 patients (85.7%) in whom the di-
agnosis of ILD preceded that of AAV, 
while c-ANCA were detected only in 
1 case. Evaluating ANCA specificities, 
we observed that PR3-ANCA were de-
tected in patients with ILD preceding 
AAV only in one case (p=0.039).
Patients in whom ILD was detected 
before the diagnosis of AAV revealed 
mainly a UIP pattern (41.7%) while 
NSIP pattern occurred less frequently 
(10.2%). Regarding ILD occurrence in 
relation to the time of AAV diagnosis, 
the differences were statistically sig-
nificant (p=0.003) (Table IV).

Comparison according to HRCT 
pattern of UIP or NSIP
NSIP pattern was detected in 49 pa-
tients (51.6%), 25 females and 24 males 
(51% and 49% respectively), while UIP 
pattern was detected in 36 patients 
(37.9%), 13 females and 23 males 
(36.1% and 63.9%, respectively). 
UIP pattern was observed more fre-
quently in patients with a diagnosis of 
MPA (27/56, 48.2%) while NSIP pat-
tern was more frequent in GPA patients 
(30/39, 76.9%) (p=0.018). P-ANCA 
were more frequently observed in pa-
tients with UIP pattern compared to 
those with NSIP pattern (86.1% ver-
sus 59.2%, p<0.001), furthermore ever 
smoking was found to be significantly 
associated with UIP pattern (51.6% 

versus 25%, p=0.02), but no correla-
tion was detected between smoking 
and ANCA pattern (p=0.79). No signif-
icant differences were observed in re-

gard to MPO-ANCA and PR3-ANCA, 
median age at AAV diagnosis, vasculi-
tis duration and interval between AAV 
and ILD diagnoses (Table V).

Table IV. Demographic, clinical and serological features of patients according to ILD on-
set.

	 preceding	 concurrent	 following	 p
	 n (%)	 n (%)	 n (%)	

Total number	 21 	(22.1)	 42 	(44.2)	 32 	(33.7)	
GPA/MPA	 4/17		  19/23		  16/16		  0.062
Male/Female ratio	 14/7		  20/22		  18/14		  0.351
pANCA 	 18 	(85.7)	 29	 (69)	 18	 (56.3)	
cANCA 	 1 	(4.8)	 11 	(26.2)	 11 	(34.4)	 0.13
ANCA-negative	 2 	(9.5)	 2 	(4.8)	 3 	(9.4)	
Anti-MPO	 13 	(61.9)	 25 	(59.5)	 14 	(48.3)	 0.548
Anti-PR3	 1 	(4.8)	 14 	(33.3)	 6 	(20.7)	 0.037
ILD pattern				  

UIP	 15 	(71.4)	 10 	(23.8)	 11 	(34.4)	
NSIP	 5 	(23.8)	 25 	(59.5)	 19 	(59.4)	 0.011
Other	 1 	(4.8)	 7 	(16.7)	 2 	(6.2)	

Median age years (IQR)	 70 	(66, 74)	 65 	(62, 75)	 69 	(55, 75)	 0.074
Median disease duration months (IQR) 	 32 	(5.5, 70.5)	 12 	(6, 56)	 52 	(24, 137)	 0.025
Median interval vasculitis-ILD onset	 -22 	(-65, -12)	 0 	(-3, 0)	 47 	(15, 118)	 <0.001 
      months (IQR) 	
B-VAS diagnosis (IQR)	 13 	(7, 17)	 15.5 	(11, 21)	 15 	(9, 23)	 0.25
B-VAS enrolment (IQR)	 1 	(0, 3)	 0 	(0, 4)	 2 	(0, 8)	 0.1
FVC % (IQR)	 75 	(64, 101)	 98 	(78, 112)	 78 	(69, 93)	 0.076
DLCO % (IQR)	 47 	(34, 71)	 64 	(51, 89)	 61 	(52, 74)	 0.173

GPA: granulomatosis with polyangiitis; MPA: microscopic polyangiitis; ANCA: antineutrophil cyto-
plasmic antibodies; MPO: myeloperoxidase; PR3: proteinase-3; ILD: interstitial lung disease; UIP: 
usual interstitial pneumonia; NSIP: nonspecific interstitial pneumonia; B-VAS: Birmingham Vasculitis 
Activity Score; FVC: forced vital capacity; DLCO: diffusing capacity of the lung for carbon monoxide.

Table V. Demographic, clinical and serological features of patients according to the radio-
logical pattern.

		  UIP	 NSIP	 p

Total number		  36 	(37.9)	 49 	 (51.6)	
GPA/MPA		  9/27		  30/29		  0.018
Male/Female ratio	 23/13		  24/25		  0.172
Ever smokers		  16 	(51.6)	 10 	 (25)	 0.021
pANCA 		  31 	(86.1)	 29 	 (59.2)	 <0.001
cANCA 		  4 	(11.1)	 14 	 (28.6)	 0.06
Anti-MPO		  24 	(66.7)	 24 	 (51.1)	 0.154
Anti-PR3		  6 	(16.7)	 11 	 (23.4)	 0.451
ILD occurrence			 
	 Preceding	 15 	(41.7)	 6 	 (10.2)	
	 Concurrent	 10 	(27.8)	 25 	 (51)	 0.003
	 Following	 11 	(30.6)	 19 	 (38.8)	
ILD occurrence 			 
	 Until 6 months	 25 	(69.4)	 38 	 (64.4)	 0.66
	 More than 6 months	 11 	(30.6)	 21 	 (35.6)	
Median age years (IQR)	 69.5 	(63, 75)	 69 	 (62, 75)	 0.21
Median disease duration months (IQR) 	 23 	(6, 63)	 52.5 	 (11, 97)	 0.83
Median interval vasculitis-ILD onset months (IQR) 	 -3 	(-24, 13)	 0 	 (-5, 96)	 0.393
B-VAS diagnosis	 14.5 	(10.5, 21.5)	 16 	 (8, 20)	 0.59
B-VAS enrolment	 1 	(0, 9)	 1 	 (0, 3)	 0.48
FVC % (IQR)		  86 	(68, 101)	 83.5 	 (69, 100)	 0.921
DLCO % (IQR)	 60 	(44, 77)	 56.5 	 (46, 73)	 0.882

GPA: granulomatosis with polyangiitis; MPA: microscopic polyangiitis; ANCA: antineutrophil cyto-
plasmic antibodies; MPO: myeloperoxidase; PR3: proteinase-3; ILD: interstitial lung disease; B-VAS: 
Birmingham Vasculitis Activity Score; FVC: forced vital capacity; DLCO: diffusing capacity of the 
lung for carbon monoxide.
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Clinical and organ involvement, name-
ly skin vasculitis, arthritis, renal, neu-
rological and ENT involvement didn’t 
correlate with HRCT pattern of ILD, 
neither with ANCA serology or time of 
ILD appearance (data not showed). 

Multivariate analysis
Univariate analysis was performed to 
evaluate possible correlations between 
HRCT UIP pattern and AAV clinical-
serological features, showing a signifi-
cant association with MPA, smoke, p-
ANCA and occurrence of ILD before 
AAV diagnosis. On the basis of the 
these results a multivariate regression 
model was also performed.
Therefore, the model included type of 
ANCA, smoking, and timing of ILD 
occurrence in comparison to vasculitis 
diagnosis. The analysis confirmed the 
correlation of UIP pattern with p-ANCA 
(OR 4.40; 95%CI: 1.10–17.72) and ILD 
diagnosed before AAV appearance (OR 
7.60; 95%CI 1.97–29.31), also when 
adjusted for age and sex (Table VI).

Discussion
In this paper, we investigated for the 
first time in a cross-sectional study in 
an Italian population, the serological, 
clinical and radiological features of ILD 
associated to MPA and GPA patients.
Our results showed that NSIP was the 
HRCT ILD pattern most frequently 
detected in AAV patients, and the diag-
nosis of ILD was predominantly made 
before or concurrently with that of 
vasculitis. Moreover, UIP pattern was 
more frequently observed in p-ANCA 
positive patients. 
During the last few years, an increas-
ing number of publications reported 
the association between ILD and AAV. 
In 2014, Comarmond et al. described 
a population of 49 patients with ILD 

associated with AAV. The diagnosis 
of ILD preceded the diagnosis of vas-
culitis in 45% of patients, was concur-
rent in 43% and followed the diagnosis 
of AAV in 12% of patients. In 88% of 
cases, ANCA were MPO. In regard to 
radiologic pattern, UIP was the most 
frequently detected (43%), while other 
patterns were: atypical UIP (14%), fi-
brotic NSIP (7%), combined pulmo-
nary fibrosis and emphysema (CPFE) 
(21.4%), NSIP (9.5%), and finally in-
determinate (neither UIP nor NSIP al-
though reticulation was present) in the 
remaining patients (4.8%) (26).
Recently, a larger AAV-ILD cohort was 
described by Maillet et al. including 
62 AAV-ILD patients, namely 53 MPA 
and 9 GPA. Also, in this case, ILD was 
diagnosed mostly before (52%) or si-
multaneously (39%) compared to the 
vasculitis diagnosis. The majority of 
patients (63%) showed a UIP pattern, 
while only 24 patients have a NSIP 
pattern (35%) (27). These authors also 
compared AAV-ILD to AAV patients 
without ILD observing that the former 
had a lower prevalence of systemic 
manifestations. Finally, patients with 
UIP pattern showed a shorter survival 
at Cox regression analysis, suggesting 
that AAV-ILD cases had less active 
vasculitis but a higher risk of death be-
cause of UIP, which progressed inde-
pendently of vasculitis (27).
To better investigate features of AAV-
ILD we compared different subgroups, 
according to antibody profile, HRCT 
pattern of ILD, and chronological rela-
tionship with AAV. To our knowledge, 
the population described in our paper 
represents the largest in literature, and 
we confirmed in this population some re-
sults already shown by previous studies. 
We observed that ILD represented the 
first clinical manifestation, preceding 

the vasculitis diagnosis, in 22.1% of 
cases and that globally ILD was already 
detectable at AAV diagnosis in 66.3% 
of patients. The new classification cri-
teria for MPA highlights the importance 
of ILD for diagnosis of MPA, but, when 
vasculitis is absent, diagnosis of AAV 
remains challenging. In a multicentre 
Italian-Spanish study, only 9/58 ILD-
patients with anti-MPO antibodies de-
veloped an MPA in a 39-month period, 
while 4 patients developed other rheu-
matic diseases. This result confirms that 
anti-MPO antibodies are necessary, but 
not sufficient, to make a diagnosis of 
MPA in ILD patients.
Other authors reported the presence 
of ANCA in patients with IPF, with a 
prevalence up to 35% in the Japanese 
population (28-30). However, the oc-
currence of vasculitis, mainly MPA, has 
been described in a minority of these 
cases and only 7–23% of ANCA-pos-
itive subjects with a diagnosis of IPF 
subsequently developed a clinically 
overt vasculitis, mainly in patients with 
anti-MPO antibodies (28, 29). Our data 
confirm the association between p-AN-
CA and the development of vasculitis 
in patients with ILD, because only one 
c-ANCA patient developed ILD before 
the occurrence of AAV.
In 2015, IPAF classification criteria 
were proposed, in order to define pa-
tients with interstitial pneumonia and 
some clinical, serological or morpho-
logical characteristics suggestive of 
rheumatic disease, but not sufficient to 
make a definite diagnosis. One limita-
tion of these classification criteria was 
the lack of ANCA antibodies in the se-
rological domain. Therefore, patients 
with ANCA and ILD could not be clas-
sified as IPAF in any case (31).
Until now, only a few studies have eval-
uated the features of ILD in c-ANCA 
positive and ANCA-negative patients 
with MPA and GPA (32-37). Inter-
estingly, although limited by the low 
number of patients, we observed that 
c-ANCA positive and ANCA negative 
patients (30 patients, 31.6% of popu-
lation) showed similar features being 
prevalently characterised by NSIP pat-
tern (20/30 patients, 66.7%) and pre-
ceding the diagnosis of vasculitis only 
in a minority of patients (3/30, 10%).

Table VI. Multivariate analysis: factors associated to UIP pattern in AAV-ILD patients.

Parameter	 Standard error	 OD	 95% CI	 p

ANCA (p-ANCA)	 3.13	 4.4	 1.10-17.73	 0.04
Smoke	 1.34	 2.13	 0.62-7.32	 0.23
Occurrence before AAV (preceding)	 5.23	 7.6	 1.97-29.31	 <0.01
Male sex	 1.14	 1.79	 0.51-6.22	 0.36
Age	  0.02	 1.01	 0.96-1.06	 0.76

	OR: odds ratio; CI: confidence interval; ANCA: antineutrophil cytoplasmic antibodies; AAV: ANCA-
associated vasculitis.
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This subgroup of patients could also 
explain the high prevalence of NSIP 
HRCT pattern recorded in our study if 
compared with other studies. In fact, 
according to the currently published 
studies (27, 38), our data confirm that 
UIP is the prevalent pattern observed in 
p-ANCA positive patients (47.7%), but 
we also observed that NSIP is predomi-
nant in c-ANCA positive and ANCA 
negative cases. 
These results suggest that we can prob-
ably distinguish two different clinical 
phenotypes. In the first, ILD usually 
precedes vasculitis, patients are more 
frequently p-ANCA positive and have 
a predominant UIP pattern at HRCT. 
A number of these patients are ini-
tially classified as IPF, and therefore 
they need a careful assessment by the 
pulmonologist of clinical manifesta-
tions and laboratory findings during 
their follow-up for an early and ap-
propriate management and treatment 
of vasculitis. In addition, this subgroup 
of patients has a poor prognosis more 
related to ILD than to vasculitis, and, 
in analogy to IPF, anti-fibrotic agents 
might be useful (8, 39, 40). This clini-
cal subgroup supports the biological 
hypothesis of a fibrosing effect of AN-
CA-MPO (41).
On the other hand, in the second phe-
notype, NSIP pattern is frequently de-
tected concomitantly with diagnosis of 
AAV or in the course of the disease; 
these patients are more frequently c-
ANCA positive or ANCA-negative 
suggesting the need for a regular as-
sessment also for ILD in patients with 
AAV, particularly in those with GPA. 
Our study has many limitations, but 
also some strengths. First, since data at 
disease onset and diagnosis were retro-
spectively collected, incomplete data 
sets may have influenced the findings. 
Other limitations include possible re-
ferral bias of cases; patients in this co-
hort may represent the those with more 
severe ILD, while asymptomatic or 
mildly symptomatic patients may have 
been less frequently identified and in-
cluded in the study.
Finally, the lack of a central reading 
of the HRCTs could represent a bias 
in HRCT pattern definition, but on the 
other side all the participant centres 

had thoracic radiologists with high ex-
pertise in parenchymal lung diseases.
A strength of this study is the large 
number of consecutive cases which 
should provide a more reliable perspec-
tive of the spectrum of ILD in MPA and 
GPA than the previous smaller series. 
Furthermore, the patients were uni-
formly evaluated with a standardised 
data collection.
Further prospective studies with larg-
er and homogeneous populations are 
needed to better define the ILD preva-
lence and evolution in AAV, its clinical 
phenotype and possibly the better thera-
peutic approach.
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