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Abstract
Objective
The study aimed to characterise the Polish population of (ANCA)-associated vasculitides (AAV) with respiratory
involvement (RI), in comparison to the subgroup without lung manifestations and the other cohorts.

Methods
Retrospective analysis of the Polish population of AAV with RI was conducted, based on data from the POLVAS registry.
Standard descriptive statistics, x2 test, and Mann-Whitney U test were used to perform comparisons.

Results
Among 461 cases qualified to this study, there were 316 cases with RI (68.5%), 206 with granulomatosis with polyangiitis
(GPA) (65.2%), 80 with eosinophilic granulomatosis with polyangiitis (EGPA) (25.3%) and 30 with microscopic polyangiitis
(MPA) (9.5%). Proportion of RI in GPA, MPA, and EGPA accounted for 67.8%; 40.0%; 97 .6%, respectively. The number of
relapses was higher in the RI group (median 1.0 vs. 0.0; p=0.01). In the subgroup of combined GPA and MPA with RI, the
trends toward higher proportion of deaths (11.7% vs.5.7%; p=0.07), relapses requiring hospitalisation (52.2% vs. 42 4%,
p=0.07) and relapses requiring admission to the intensive care unit (5.6% vs. 1 4%, p=0.09) were observed, median
maximal concentration of CRP was higher (46 vs. 25 mg/l; p=0.01) and more aggressive treatment was administered.

Conclusion
Prevalence of RI in the Polish population of AAV is similar to the values reported in the literature, however, the
proportion observed in GPA is closer to those presented in Asian than Western European cohorts. RI seems to be
associated with a more severe course of disease and its presence prompts more aggressive treatment.

Key words
ANCA, vasculitis, AAV, respiratory involvement, lung involvement

Clinical and Experimental Rheumatology 2022; 40: 720-726.



Grzegorz Biedron, MD

Anna Wtudarczyk, MD, PhD
Katarzyna Wawrzycka-Adamczyk, MD, PhD
Krzysztof Wajcik, MD, PhD

Jacek Musiat, MD, Prof

Stanistawa Bazan-Socha, MD, Prof
Zbigniew Zdrojewski, MD, Prof
Anna Masiak, MD, PhD

Zenobia Czuszynska, MD, PhD
Maria Majdan, MD, Prof
Radostaw Jeleniewicz, MD, PhD
Marian Klinger, MD, Prof
Magdalena Krajewska, MD, Prof
Hanna Augustyniak-Bartosik, MD, PhD
Katarzyna Jakuszko, MD, PhD
Marek Brzosko, MD, Prof

Iwona Brzosko, MD, PhD

Alicja Debska-Slizien, MD, Prof
Hanna Storoniak, MD, PhD
Barbara Butto-Piontecka, MD, PhD
Witold Ttustochowicz, MD, Prof
Joanna Kur-Zalewska, MD, PhD
Matgorzata Wistowska, MD, Prof
Marta Madej, MD, PhD

Anna Hawrot-Kawecka, MD, PhD
Piotr Gluszko, MD, Prof

Eugeniusz J. Kucharz, MD, Prof
Wojciech Szczeklik, MD, Prof

Please address correspondence to:
Wojciech Szczeklik,

Department of Intensive Care

and Perioperative Medicine,
Jagiellonian University Medical College,
ul. Wroctawska 1-3,

30-901 Krakow, Poland.

E-mail: wojciech.szczeklik@uj.edu.pl

Received on April 6, 2021, accepted in
revised form on August 30, 2021.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2022.

Competing interests: none declared.

Clinical and Experimental Rheumatology 2022

Respiratory involvement in ANCA vasculitides / G. Biedron et al.

Introduction

Antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitides (AAV)
is a group of rare (1), autoimmune dis-
eases of unknown aetiology and varied
clinical image, which may present as
a systemic disease with multiorgan in-
volvement. The group of AAV consists
of three distinct entities: granuloma-
tosis with polyangiitis (GPA), micro-
scopic polyangiitis (MPA) and eosino-
philic granulomatosis with polyangiitis
(EGPA) (2). The diagnostic process
leading to establishing the diagnosis of
AAV is complex. Usually, it requires
a combination of clinical data, labora-
tory tests, imaging and histopathologic
analysis of tissues from a biopsy.
Respiratory system involvement is one
of the frequent manifestations, which
in some cases is the most severe one,
significantly influencing the outcome
(3-5). Pulmonary manifestations in
AAV are diverse and depend on the
particular entity and ANCA pattern.
The most common types of lung in-
volvement in GPA are nodules with or
without cavities, infiltrates and focal
consolidations. In contrast, diffuse al-
veolar haemorrhage (DAH) and inter-
stitial lung disease (ILD) are most typi-
cal in MPA. On the other hand, asthma
is present in over 95% of EGPA cases,
while ground-glass opacities in lung
imaging are the second most prevalent
respiratory manifestation (3-8). The
Consortium of the Polish Vasculitis
Registry (POLVAS) is a multicentre
initiative designed to collect data, re-
garding prevalence, clinical features,
treatment and outcomes of vasculitides
among the Polish population. More
detailed information on the POLVAS
project is presented separately (9-12).
Being aware of the respiratory involve-
ment significance in the course of AAV
(8, 11, 13-16), we decided to detail the
Polish population of AAV patients with
respiratory involvement, based on data
gathered in the POLVAS retrospective
database.

Materials and methods

Six hundred and twenty-five cases of
AAV diagnosed from 1990 to 2016 and
remaining under the care of POLVAS af-
filiated centres were included in the ret-

rospective part of the POLVAS database.
The retrospective analysis was conduct-
ed and relevant data were collected us-
ing electronic questionnaires. All cases
of AAV available in the documentation
gathered in the POLVAS affiliated cen-
tres were included. Cases had to satisfy
the American College of Rheumatology
(ACR) classification criteria and/or the
2012 Revised International Chapel Hill
Consensus criteria (2, 17).

Respiratory involvement in POLVAS
database was defined as the occurrence
of at least one symptom, sign, result of
imaging test or condition attributable
to AAV from the list included in POL-
VAS questionnaires. The list is present-
ed in Table I. The status of respiratory
involvement was unknown in 5 cases
included in the POLVAS database,
620 cases were therefore qualified for
further analysis. From the group en-
compassing the cases with respiratory
involvement according to POLVAS
definition, we selected only those with
radiologically confirmed lesions. This
subgroup was compared to the sub-
group without respiratory involvement.
The study was carried out under the
ethical principles of The Declaration of
Helsinki developed by the World Med-
ical Association. The study protocol
was approved by the Jagiellonian Uni-
versity Bioethics Committee (Krakow,
Poland) No. 122/6120/25/2016. All
POLVAS participating centres acquired
local ethics committee approval.
Standard descriptive statistics were
used. The normal distribution of vari-
ables was checked by the Shapiro-Wilk
test. To compare the studied groups %2
test (with Yates correction if needed)
for dichotomous variables and Mann-
Whitney U-test for continuous varia-
bles were used. The p-value <0.05 was
assumed as statistically significant,
modified with Bonferroni correction
when multiple comparisons were per-
formed. Calculations were conducted
with StatSoft Statistica 13 software
(StatSoft®, Tulsa, OK, USA).

Results

Four hundred and seventy-five cases
presented with respiratory involvement,
according to POLVAS definition. From
this group, 316 individuals (66.5%) had
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radiological confirmation of pulmonary
abnormalities (RI group). They were
included into further analysis and com-
pared to the group without respiratory
involvement (non-RI group), which
involved 145 cases. After exclusion of
the cases with pulmonary abnormalities
but without proving on imaging tests,
the prevalence of respiratory involve-
ment in the selected group amounted to
68.5% (316/461).

Patients from the non-RI group were
older than those form the RI group at
the time of diagnosis (median values:
53 vs. 51 years). The prevalence of
GPA, MPA and EGPA in the RI group
amounted to 65.2%, 9.5% and 25.3%,
respectively. Respiratory involvement
with radiological confirmation was
present in 97.6% vs. 67.8% vs. 40.0%
cases of EGPA, GPA and MPA cases,
respectively. The differences were
statistically significant. The details re-
garding the comparison of particular
AAV presence between RI and non-RI
groups are included in Table II.

Most of the RI patients had additional
organ involvement (97.8%). In both
groups the most affected organs were
kidneys (in the MPA subgroup 90.0%
vs.97.7% in the RI and non-RI groups,
respectively), ear/nose/throat and mus-
culoskeletal system. In the RI group
constitutional symptoms, ear/nose/
throat (ENT), cardiovascular, gastro-
intestinal, central and peripheral nerv-
ous systems involvement were present
significantly more frequently than in
the non-RI patients (89.8% vs. 80.6%,
743% vs. 60.0%, 23.5% vs. 9.0%;
16.6% vs. 7.6%; 10.6% vs. 4.1%;
28.8% vs. 15.9%, respectively).

There was no difference in mortal-
ity between the RI and non-RI groups,
however raw proportion of deaths
was higher in the RI group (9.0% vs.
5.8%). The overall number of relaps-
es were significantly higher in the RI
group (median=1 vs. median=0, re-
spectively). The percentage of cases,
requiring hospitalisation or admission
to the intensive care unit (ICU) were
also higher in the RI group, however
they did not reach statistical signifi-
cance. Patients from the non-RI group
had slightly higher maximal creatinine
level.
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Table I. Symptoms, signs, conditions and results of additional tests attributable to respira-
tory involvement included in the POLVAS questionnaire.

Symptoms and signs

Dyspnoea

Dry cough

Wet cough with purulent sputum

Haemoptysis

Wheezing

Pleural pain

Other symptoms/signs related to respiratory system

Results of imagining tests

Lung fibrosis

Nodules or cavities in lungs
Lung infiltration

Diffuse alveolar haemorrhage
Pleural effusion

Other clinical conditions associated with
respiratory involvement

Respiratory disorders requiring oxygen therapy
Respiratory failure requiring intubation

Table II. Comparison of chosen parameters between the RI and non- RI groups.

RI group Non-RI group p-value
General data
GPA 206/316; 65.2% 98/145; 67.6% 0.61
MPA 30/316; 9.5% 45/145; 31.0% <0.01
EGPA 80/316; 25.3% 2/145; 1.4% <0.01°
Men 149/316; 47.2% 57/145; 39.3% 0.12
Age at the time of diagnosis (years) 51.0 (36.0-60.0) 53.0 (40.0-65.0) 0.02
Time of observation (months) 57.0 (24.0-98.0) 410 (16.0-103.0) 0.13
Smoking (current or past) 74/207; 35.7% 38/97; 39.2% 0.56
Symptoms and signs
Constitutional symptoms 283/315; 89.8% 116/144; 80.6% 0.01
Musculoskeletal system 185/310; 59.7% 78/145; 53.8% 0.24
Skin 121/314; 38.5% 46/143; 32.2% 0.19
Eye/ophthalmological manifestations 65/312; 20.8% 31/143; 21.7% 0.84
Ear/nose/throat (ENT) 234/315; 74.3% 87/145; 60.0% <0.01
Cardiovascular system 74/315; 23.5% 13/144; 9.0% <0.01
Gastrointestinal system 52/314; 16.6% 11/145; 7.6% 0.01
Kidneys 175/315; 55.6% 88/142; 62.0% 0.20
Genitourinary system 7/315; 2.2% 1/144; 0.7% 0.44"
Central nervous system (CNS) 33/312; 10.6% 6/145: 4.1% 0.02
Peripheral nervous system 218/306; 28.8% 23/145; 159% <0.01
Deaths and relapses
Deaths 28/310; 9.0% 8/137; 5.8% 0.25
Total number of relapses 1.0 (0.0-2.0) 00 (0.0-1.0) 0.01
Relapses requiring hospitalisation (at least one) 135/277; 48.7% 59/141; 41.8% 0.18
Relapses requiring ICU stay 14/276; 5.1% 2/140; 1.4% 0.12
Laboratory tests

cANCA presence 170/268; 63.4% 72/121; 59.5% 0.46
pANCA presence 51/268; 19.0% 42/121; 34.7% <0.01
ANCA absence 47/268; 17.5% 7/121; 5.8% <0.01
anti-PR3 168/254; 66.1% 80/130; 61.5% 0.2553
anti-MPO 52/252; 20.6% 42/127; 33.1% 0.01
Eosinophilia 84/275; 30.5% 5/125; 4.0% <0.01
Maximal CRP serum concentration (mg/l); 38.0 (12.0-90.3) 25.1 (6.6-75.7) 0.06
Maximal creatinine concentration (mg/dl) 1.0 (1.0-2.1) 1.3 (1.0-4.6) 0.02

Data are presented as proportions and percentage or median and interquartile range, as appropriate.
The proportions included in the columns described as RI group and non-RI group are the proportions
of cases with the relevant feature to all cases with or without RI, respectively.
“Yates correction used; “at the time of diagnosis.

Statistically significant values are in bold.

PR3: proteinase 3; MPO: myeloperoxidase.
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Table ITI. Comparison of treatment administered in the RI and the non-RI group.

RI group Non-RI group p-value
Remission induction treatment

GCs 310/315; 98.4%  131/144; 91.0% <0.01
GCs without any other immunosuppressive drug 34/315; 10.8% 22/144; 153% 0.17
GCs pulses used (at least 1) 185/237; 78.1% 87/129; 67.4% 0.03
CcYcC 252/315: 80.0%  107/144; 74.3% 0.17
RTX 24/315: 7.6% 9/144; 6.3% 0.630
MTX 18/315; 5.7% 11/144; 7.6% 043
AZA 21/315; 6.7% 2/144; 1.4% 0.03
MMF 2/315: 0.6% 1/144; 0.7% 0.58"
IVIG 21/315: 6.7% 3/144; 2.1% 0.07
Plasmaphereses 29/313; 9.3% 11/139; 7.9% 0.64
Haemodialysis (permanently and temporarily) 48/312; 154% 37/140; 26.4% 0.01
Haemodialysis (permanently) 27/312; 8.7% 28/140; 20.0% <0.01

Maintenance treatment

GCs
AZA
MTX
MMF
CcYcC
CYA
RTX

223/265: 84.2%
118/265; 44.5%
73/265: 27.5%

115/139; 82.7% 0.71
42/139; 30.2% 0.01
35/139; 252% 0.61

48/265; 18.1% 19/139; 13.7% 0.25
32/265; 12.1% 11/139; 7.9% 0.20
15/265; 5.7% 5/139; 3.6% 0.36
3/265; 1.1% 2/139; 1.4% 0.83°

“Yates correction used. Statistically significant values are in bold.
CYC: cyclophosphamide; RTX: rituximab; MTX: methotrexate; AZA: azathioprine; MMF: mycophe-
nolate; IVIG: intravenous immunoglobulins; CYA: cyclosporine.

Detailed information on the laboratory
differences between the RI and non-RI
groups are shown in Table II.
Interestingly, glucocorticosteroids (GCs)
in the induction remission phase and
GCs pulses were used significantly more
frequently in the RI group (98.4% vs.
91.0% and 78.1% vs. 67.4%, respec-
tively). Additionally, azathioprine was
administered more frequently in the RI
group in both remission induction and
maintenance treatment (6.7% vs. 1.4%
and 44.5% vs. 304%, respectively),
comparing to the non-RI patients. On
the other hand, patients from the non-RI
group were haemodialysed more fre-
quently than those from RI group. The
details are presented in Table III.

We also analysed respiratory involve-
ment in the subgroups — GPA, MPA
and a combined subgroup of GPA and
MPA individuals (GPA-MPA; EGPA
cases excluded). In the latter subgroup,
constitutional symptoms, musculoskel-
etal, ENT and CNS involvement were
more prevalent in RI group, as com-
pared to the non-RI group. Moreover,
those subjects were characterised by
a significantly elevated maximal CRP
concentration (46 vs. 25 mg/l) and the
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more severe course of the disease, re-
quiring relevantly more frequent use of
GCs, GCs pulses, cyclophosphamide,
and IVIG as well as rarer use of GCs
as the only medicament during the re-
mission induction treatment. The pro-
portions of relapses requiring hospi-
talisation, relapses requiring ICU stay
and deaths were also higher in the RI
group, nonetheless did not reach sta-
tistical significance (52.2% vs. 42.4%,
p=0.07;5.6% vs.1.4%,p=0.09; 11.7%
vs. 5.7%; p=0.07; respectively). On the
other hand, permanent need for haemo-
dialysis was observed more frequently
in the non-RI group.

In the GPA subgroup the results were
similar to these observed in the com-
bined GPA-MPA subgroup, as the cas-
es with GPA considerably prevailed in
that cohort. Interestingly, all patients in
MPA RI group were treated with GCs
and cyclophosphamide during remis-
sion induction phase. In comparison to
the MPA non-RI group, cyclophospha-
mide use as well as using GCs along
with another immunosuppressive drug
(not as an only medicament) during re-
mission induction treatment were sig-
nificantly more prevalent.

The details are presented in Table IV,
only statistically significant differences
are shown.

To better describe POLVAS cohort, we
also performed analyses, considering
all cases, meeting the POLVAS criteria
of respiratory involvement (not only
those with radiological confirmation).
The data are included in the supplemen-
tary material.

Discussion

In the present study, in a large group
of more than 450 cases, we have dem-
onstrated that the prevalence of res-
piratory involvement in AAV is high
(68.5%). Presence of pulmonary abnor-
malities was particularly widespread in
our EGPA cohort (97.6%), as it usually
reaches 90-91% (asthma excluded), ac-
cording to the literature data (6, 7, 18).
The percentage of respiratory involve-
ment cases was higher in GPA than in
MPA, which is commonly reported in
other studies (7, 19, 20). The overall
rate of respiratory involvement in GPA
and MPA subgroups was comparable to
the other cohorts. Of note, the propor-
tion of cases with RI in GPA subgroup
was more similar to those observed
in Asian cohorts than in Western Eu-
rope (RI rates: GPA in Europe, range:
40.6%-67.0% vs. GPA in Asia, range:
67.6-69.5%) (14, 19-24). That may be
the proper distinction between Central
and Western European populations of
GPA; however, it could also result from
the differences in definitions or study
protocols used in various studies (25).
Slight male predominance was noticed
in the GPA and GPA-MPA RI subgroups
with significant higher proportion of
men, when compared to non-RI GPA
and GPA-MPA subgroups. The data,
regarding the sex ratio in the available
literature are equivocal (4, 5, 8).
Pulmonary involvement was accompa-
nied by other organ manifestations in
the majority of cases. In particular, all
individuals with MPA had at least one
more organ affected, including kidneys
in 90% of cases, similarly to the other
reports (26). Cardiovascular, gastro-
intestinal, and peripheral nervous sys-
tem involvement were observed more
frequently in the RI group, mainly due
to EGPA prevalence, for which these
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Table IV. Differences between the RI and the non-RI group in defined subgroups.

RI group Non-RI group p-value
GPA subgroup
Men 106/206 51.5% 37/98 37.8% 0.03
Constitutional symptoms 186/205 90.7% 77197 79.4% 0.01
Renal involvement 126/206 61.2% 45/96 46.9% 0.02
Maximal creatinine concentration (mg/dl); median ~ 1.03 (1.0-2.78) 1.00 (0.88-2.2) 0.02
Maximal CRP concentration (mg/l); median® 455 (13.0-103.5) 22.0 (5.0-75.7) 0.02
Total GCs use” 200/205 97.6% 86/97 88.7% <0.01
GCs without any other immunosuppressive drug” ~ 7/205 3.4% 12/97 12.4% <0.01
CYC use’ 186/205 90.7% 74/97 76.3% <0.01
GCs pulses use (at least one) 149/179 83.2% 57/86 66.3% <0.01
MTX use” 9/205 4.4% 10/97 10.3% <0.05
MPA subgroup
GCs without any other immunosuppressive drug” 0/30 0.0% 10/45 222% 0.02
CYC use” 30/30 100.0% 33/45 73.3% 0.01
GPA-MPA subgroup

Men 123/236 52.1% 56/143 39.2% 0.01
MPA diagnosis 30/236 12.7% 45/143 31.5% <0.01
Constitutional symptoms 212/235 90.2% 114/142 80.3% 0.01
Musculoskeletal system 150/233 64.4% 77/143 53.8% 0.04
Ear/nose/throat (ENT) 166/235 70.6% 87/143 60.8% <0.05
Central nervous system involvement 27/232 11.6% 6/143 4.2% 0.01
Maximal CRP concentration (mg/l); median® 460 (14.0-105.0) 25.0 (6.6-75.1) 0.01
¢ ANCA presence 161/208 77.4% 72/119 60.5% <0.01
p ANCA presence 38/208 18.3% 40/119 33.6% <0.01
anti-PR3 164/218 75.2% 80/129 62.0% 0.01
anti-MPO 38/216 17.6% 41/126 32.5% <0.01
Total GCs use” 230/235 97.9% 129/142 90.8% <0.01
GCs without any other immunosuppressive drug” ~ 8/235 3.4% 22/142 15.5% <0.01
CYC use” 216/235 91.9% 107/142 75.4% <0.01
IVIG use’ 19/235 8.1% 3/142 2.1% 0.03
GCs pulses use (at least one) 175/208 84.1% 86/127 67.7% <0.01
AZA use® 100/233 42.9% 42/137 30.7% 0.02
Haemodialysis (permanently) 27/232 11.6% 28/138 20.3% 0.02

“Yates correction used. At the time of diagnosis.

treatment.

In remission induction treatment. *In maintenance

manifestations are more characteristic
than for the other AAV (6, 19). How-
ever, constitutional symptoms, ENT
and CNS involvement prevailed both
in the whole RI group and GPA-MPA
subgroup. There was also a significant
predominance of renal involvement in
the GPA RI group, comparing to the
GPA non-RI group, which might in-
dicate the subset of more severe GPA
presentation.

We found a higher rate of relapses in
the all AAV RI group. However, the
overall rate did not differ after the ex-
clusion of EGPA cases, suggesting a
milder course of EGPA exacerbations,
which perhaps were usually asthma
control worsening. Due to some spe-
cific features, like eosinophilic inflam-
mation, association with asthma, and
unique options for treatment, EGPA is
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considered to be a prominently differ-
ent entity from the other AAV. Based
on this knowledge we created and
analysed the combined GPA-MPA sub-
group, which approach is supported by
literature data (27-29).

The analysis of GPA-MPA subgroup
did not reveal the significant difference
of death incidence, relapses requiring
hospitalisation and relapses requiring
ICU stay in the RI group, however
there was a trend towards higher pro-
portions of these parameters, compar-
ing to the non-RI group Moreover, they
reach statistical significance, when an-
alysing all the cases fulfilling POLVAS
definition of respiratory involvement
(data shown in supplement). Addition-
ally, CRP, which is one of the markers
of active disease in AAV (30), was ele-
vated (median maximal concentration)

in the GPA-MPA RI group, compar-
ing to the non-RI groups. Consider-
ably more frequent use of GCs, GCs
pulses, cyclophosphamide, IVIG and
rarer administration of GCs without
any other immunosuppressive drugs in
the remission induction phase in GPA-
MPA RI group (GCs and GCs pulses
use also significantly more prevalent in
all AAV RI group), comparing to non-
RI group indicate more intense treat-
ment regimen in cases with respiratory
involvement. In MPA RI subgroup all
cases were treated with GCs and cyclo-
phosphamide, whereas some patients
in the MPA non-RI group were admin-
istered only GCs for remission induc-
tion treatment. Together, these findings
may suggest a more severe course of
the disease and poorer outcome associ-
ated with respiratory involvement. Al-
though respiratory involvement is not
mentioned as the main factor influenc-
ing relapse rate or long-term outcome
by recent reviews (1), particular mani-
festations, such as DAH or ILD with
pulmonary fibrosis, are proved to be
associated with poorer prognosis (4,
8, 15, 16, 31, 32). The occurrence of
pulmonary damage is also a frequent
reason for ICU admission or comor-
bidity of importance in patients treated
in ICU, which suggests its association
with more severe AAV exacerbation
(33, 34). However, we did not obtain
a statistically significant difference re-
garding mortality in the whole cohort
as well as in the subgroups.
Nonetheless, taking into consideration
that DAH might be the first manifes-
tation of AAV with high mortality (13,
35, 36), as well as its high prevalence
in AAV cases treated in the ICU units
(32, 33), part of the most severe cases
may be admitted to ICU wards and die
without establishing a full diagnosis.
It may result in the underestimation of
deaths due to acute pulmonary mani-
festations in AAV.

On the other hand, we found higher me-
dian maximal creatinine concentration
and more frequent need for haemodi-
alysis in the all AAV non-RI subgroup.
Permanent haemodialysis was also re-
quired more often in GPA-MPA non-RI
subgroup. Conversely, renal involve-
ment and higher maximal creatinine

Clinical and Experimental Rheumatology 2022
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concentration were observed in GPA
RI subgroup. These findings seem to
be associated with higher prevalence of
MPA in non-RI groups, which is asso-
ciated with frequent renal involvement
and its severe course (19, 20, 26, 37).
Our study has several significant limi-
tations. First of all, it is based on ret-
rospective data, which may affect the
possibility of forming precise conclu-
sions and comparing results with pro-
spective cohorts. Secondly, the defini-
tion of respiratory involvement used in
the POLVAS database is broad; thus,
its interpretation does not differentiate
between distinct kinds of pulmonary
manifestations. Therefore, it might not
be possible to determine the type of
respiratory involvement. It may lead
to major misconceptions as the signifi-
cance of asymptomatic pulmonary nod-
ules and DAH is considerably different.
To partially overcome this limitation,
we selected the subgroup with radio-
logically confirmed disease. Unfortu-
nately, there is no information on the
type of performed imaging test, which
may limit interpretation, as the sensitiv-
ity of X-ray and computed tomography
is different. Due to the inclusion of only
the cases with radiological confirma-
tion, we had to exclude from the analy-
sis 154 cases, which may result in the
bias. Nevertheless, even after reducing
the strength of the cohort, we were still
able to involve over 450 cases in the
study, which constitutes high number
of AAV cases.

Therefore, we believe that the number
of cases included in the study, as well
as the similarity of the main character-
istics of this group to the other cohorts,
makes this report reliable and valuable.
Creation of the POLVAS registry by the
collaboration of 9 prominent medical
centres in Poland, which is to date the
largest database of AAV cases in Poland,
enabled to characterise Polish popula-
tion of AAV. The ongoing prospective
part of POLVAS project holds the prom-
ise of obtaining more detailed results.
The involvement of the respiratory sys-
tem occurred in nearly 70% of the stud-
ied group. It was similar to the reports
from the other countries, however, the
proportion observed in GPA is closer to
those presented in Asian than Western
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European cohorts. Respiratory involve-
ment seemed to be associated with a
more severe disease course in GPA and
MPA and its presence prompted more
aggressive treatment.
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