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II. WSTĘP TEORETYCZNY I PODSTAWY PRACY

Układowe zapalenia naczyń, związane z przeciwciałami przeciw cytoplazmie neutrofilów -  ANCA 

(ang. ANCA-associated vasculitides; AAV) to grupa rzadkich chorób o niewyjaśnionej etiologii. 

Zgodnie z konsensusem z Chapel Hill z 2012 r. w grupie AAV wyróżnia się 3 odrębne jednostki 

kliniczne -  ziarniniakowatość z zapaleniem naczyń (ang. granulomatosis with polyangiitis; GPA), 

mikroskopowe zapalenie naczyń (ang. microscopic polyangiitis; MPA) oraz eozynofilową 

ziarniniakowatość z zapaleniem naczyń (ang. eosinophilic granulomatosis with polyangiitis; EGPA) 

[1]. Roczną zapadalność szacuje się na 1,2-3,3/ 100 000 przypadków dla całej grupy AVV [2], a dla 

poszczególnych jednostek w populacjach europejskich na 4,9-10,2/ milion przypadków dla GPA, 

2,7-11,6/ milion dla MPA i 0,5-4,2/milion dla EGPA [3]. Patomechanizm rozwoju tych schorzeń ma 

podłoże autoimmunizacyjne, w którym kluczową rolę odgrywają nieprawidłowości w 

funkcjonowaniu układu immunologicznego m.in. neutrofilów (patologiczna, nadmierna aktywacja, 

uwalnianie zewnątrzkomórkowych pułapek neutrofilowych [ang. NETs -  neutrophil extracellular 

traps]), układu dopełniacza (pobudzenie alternatywnej drogi aktywacji układu dopełniacza, 

chemotaksja i aktywacja neutrofilów poprzez składową C5a układu dopełniacza), limfocytów 

(produkcja patologicznych przeciwciał ANCA przez limfocyty B przy współudziale limfocytów Th,

zaburzenia funkcji regulatorowych limfocytów Treg, produkcja cytokin prozapalnych przez 

limfocyty Th17), makrofagów (udział w nadmiernej aktywacji neutrofilów) [4-7]. W przypadku 

EGPA, która wykazuje znaczną odrębność w porównaniu z pozostałymi AAV, istotny wkład w 

patogenezę ma nieprawidłowa aktywacja eozynofilów [8]. AAV powodują zapalenie głównie 

drobnych naczyń, których uszkodzenie prowadzi do zmian narządowych, zależnych od dystrybucji 

zapalenia. W przebiegu tej grupy chorób może dojść do zajęcia niemal każdego narządu, choć 

poszczególne jednostki kliniczne wykazują predylekcję do konkretnych manifestacji narządowych. 

Wśród najczęstszych manifestacji wymienia się zajęcie górnych dróg oddechowych, nerek i płuc, 

[9-13]. W ciągu ostatnich dziesięcioleci doszło do znaczącego postępu w zakresie poznania 

mechanizmów odpowiadających za powstanie i podtrzymanie procesu chorobowego, stworzenia 

kryteriów klasyfikacyjnych i wyodrębnienia odmiennych fenotypów AAV, udoskonalenia metod 

diagnostycznych oraz wprowadzenia leczenia immunosupresyjnego. Te osiągnięcia, a zwłaszcza 

możliwość zastosowania glikokortykosteroidów systemowych (GKS) i innych leków 

immunosupresyjnych wpłynęły na poprawę rokowania chorych z AAV, powodując zmianę ich 

statusu ze schorzeń nieuchronnie prowadzących do szybkiego zgonu do przewlekłych chorób, 

przebiegających z okresami zaostrzeń i remisji [14-15]. Pomimo tego niezaprzeczalnego postępu, 

nadal nieznana jest etiologia AAV, nie stworzono powszechnie akceptowalnych kryteriów
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diagnostycznych, optymalne schematy leczenia są wciąż poddawane weryfikacji i udoskonalane, a 

długo stosowana terapia immunosupresyjna staje się przyczyną licznych powikłań [16-17]. Dlatego 

potrzebne i uzasadnione są dalsze badania nad określeniem poszczególnych fenotypów AAV oraz 

analiza skuteczności i bezpieczeństwa leczenia, celem ustalenia optymalnych i 

zindywidualizowanych schematów terapii [14].

POLVAS

Ze względu na rzadkie występowanie jednostek z grupy AAV, zgromadzenie wystarczającej ilości 

danych do przeprowadzenia wiarygodnych analiz jest trudne dla pojedynczego ośrodka. Dlatego 

zgodnie z zaleceniami Europejskiej Komisji Ekspertów do spraw Chorób Rzadkich (EUCERD) 

tworzone są wieloośrodkowe rejestry, które mają na celu pozyskanie optymalnej liczby 

przypadków[18-19]. W 2014 r. został założony Polski Rejestr Zapaleń Naczyń (POLVAS), w 

ramach którego gromadzone są dane dotyczące zapaleń naczyń związanych z przeciwciałami 

ANCA w retrospektywnej jak i w prospektywnej części bazy [20]. Aktualnie do POLVAS należy 13 

ośrodków w Polsce, wśród których II Katedra Chorób Wewnętrznych im. Prof. Andrzeja 

Szczeklika, Collegium Medicum, UJ jest ośrodkiem wiodącym. Rejestr POLVAS jest największą 

stworzoną dotychczas bazą danych obejmującą polską populację chorych na zapalenia naczyń 

związane z ANCA i jedną z największych tego typu baz w Europie. Zgromadzona liczba 

przypadków pozwala na wiarygodną analizę danych oraz umożliwia porównanie populacji polskiej 

z innymi kohortami oraz obowiązującymi rekomendacjami postępowania. Publikacje, wchodzące w 

skład niniejszej dysertacji zostały przygotowane w oparciu o dane z rejestru POLVAS.
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III. CELE PRACY

Celem prowadzonych analiz było scharakteryzowanie stosowanego leczenia oraz związanych z 

leczeniem powikłań w polskiej populacji pacjentów z zapaleniami naczyń związanymi z ANCA na 

podstawie danych z retrospektywnej części rejestru POLVAS, w tym porównanie stosowanej terapii 

pomiędzy poszczególnymi jednostkami chorobowymi (GPA, MPA, EGPA) oraz porównanie w 

grupach wyodrębnionych ze względu na czas rozpoznania. Istotnym elementem pracy było 

przedstawienie danych dotyczących polskiej populacji w odniesieniu do aktualnych rekomendacji 

postępowania.

W dalszej części pracy scharakteryzowano szczególne grupy pacjentów -  z zajęciem układu 

oddechowego oraz wymagających leczenia w oddziałach intensywnej terapii. Jako że często 

obejmują one przypadki o ciężkim przebiegu i gorszym niż przeciętne rokowaniu [21-25], 

określenie fenotypu osób należących do tych grup oraz ich skuteczne leczenie jest szczególnie 

ważne.
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IV. METODOLOGIA

W pracy wykorzystano materiały zgromadzone w retrospektywnej części rejestru POLVAS. Do 

analizy zakwalifikowano 625 przypadków AAV (417 z rozpoznaniem GPA, 106 z MPA i 102 z 

EGPA) zgromadzonych w bazie, obejmujące chorych, u których diagnozę postawiono między 1990 

a 2016 r. Dane zostały uzyskane retrospektywnie za pomocą elektronicznych kwestionariuszy. 

Badania zostały przeprowadzone zgodnie z zasadami Deklaracji Helsińskiej (1964 Declaration of 

Helsinki). Protokół badań został zaakceptowany przez komisję etyczną Uniwersytetu 

Jagiellońskiego. Wszystkie ośrodki zrzeszone w POLVAS otrzymały zgody lokalnych komisji 

bioetycznych na prowadzenie badań.

Diagnozy poszczególnych jednostek zapaleń naczyń zostały postawione na podstawie kryteriów 

Amerykańskiego Towarzystwa Reumatologicznego (ACR) oraz konsensusu z Chapel Hill (2012 

Chapel Hill Consensus Conference) [1, 26]. Zajęcie układu oddechowego zdefiniowano jako 

obecność przynajmniej jednego objawu podmiotowego, przedmiotowego, wyniku badania 

obrazowego albo innego stanu wskazującego na zajęcie układu oddechowego, związanego z AAV.

Definicję tę spełniło 475 osób. W tej grupie wyodrębniono przypadki z radiologicznym

potwierdzeniem AAV -  wyselekcjonowano 316 przypadków, które poddano dalszej analizie. W 

rejestrze POLVAS zajęcie górnych dróg oddechowych stanowiło odrębną kategorię („ucho, nos,

gardło” - ang. ENT) i objawy dotyczące zajęcia tych narządów nie były uwzględnione w kategorii 

zajęcia układu oddechowego. Osoby leczone w OIT zostały zakwalifikowane do analizy na

podstawie kategorii, zdefiniowanej w rejestrze POLVAS jako „zaostrzenie, wymagające leczenia w 

OIT”. Powyższe kryterium spełniło 30 osób.

Dane dotyczące charakterystyki grup, leczenia oraz związanych z leczeniem powikłań zostały 

poddane analizie statystycznej z użyciem standardowych metod statystyki opisowej (średnie z 

odchyleniem standardowym, mediany z wartością dolnego i górnego kwartyla). Celem sprawdzenia 

rozkładu normalnego w grupach stosowano test Shapiro-Wilk, a do oceny homogeniczności 

wariancji wykorzystywano test Levene'a. Porównania między grupami zostały przeprowadzone 

przy użyciu testów Chi2 (z poprawkami Yates'a i Bonferroniego w razie potrzeby), testu t-studenta 

i/lub U Manna-Whitneya, jednoczynnikowej analizy wariancji ANOVA z testami post-hoc oraz/lub 

testu Kruskala-Wallisa z porównaniami par - w zależności od liczby porównań i spełnienia 

kryteriów dla poszczególnych testów. Wartość p<0,05 przyjęto za istotną statystycznie (z 

uwzględnieniem poprawki Bonferroniego w razie wielokrotnych porównań). Obliczenia zostały 

przeprowadzone przy użyciu oprogramowania StatSoft Statistica 13 software (StatStoft®, Tulsa, 

OK, USA) oraz SPSS Statistics (IBM®, USA).
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V. WYNIKI

W pierwszej części badań scharakteryzowano leczenie i związane z leczeniem powikłania w 

polskiej populacji chorych na AAV.

W całej analizowanej grupie (625 przypadków AAV) średni wiek wyniósł 50,4 +/- 15,7 lat, a 

mediana czasu obserwacji 4,0 (2,0-8,0) lat. Stwierdzono, iż w leczeniu indukującym remisję 

choroby podstawowej najczęściej stosowano glikokortykosteroidy systemowe (95,3%), 

cyklofosfamid (78,3%) oraz rytuksymab (9,3%). Pacjenci z GPA i MPA częściej niż chorzy na

EGPA otrzymywali pulsy steroidowe -  definiowane jako podanie co najmniej 500 mg 

metyloprednizolonu i.v. w pojedynczej dawce (odpowiednio: 76,9% vs. 39,6%; p<0,01 oraz 78,4% 

vs. 39,6%; p<0,01), a także cyklofosfamid (odpowiednio: 85,7% vs. 43,1%; p<0,01 oraz 83,0% vs.

43,1%; p<0,01). Z kolei metotreksat i azatioprynę częściej stosowano w grupie EGPA niż GPA czy

MPA (dla metotreksatu odpowiednio: 15,7% vs. 5,3%; p<0,01 oraz 15,7% vs. 0,9%; p<0,01; dla 

azatiopryny odpowiednio: 13,7% vs. 3,4%; p<0,01 oraz 13,7% vs. 1,9%; p<0,01). Ponadto nikt z 

chorujących na EGPA nie otrzymał w leczeniu indukującym rytuksymabu (przy 12,8% chorych z

GPA i 4,7% z MPA leczonych rytuksymabem) ani nie był leczony plazmaferezami (przy 13,8% 

chorych z GPA i 15,1% z MPA leczonych plazmaferezami). W leczeniu indukującym remisję w

grupie EGPA częściej niż w grupach GPA i MPA stosowano również monoterapię GKS 

(odpowiednio: 35,3% vs. 6,5%; p<0,01 oraz 35,3% vs. 14,2%; p<0,01). W leczeniu

podtrzymującym remisję w całej grupie AAV najczęściej stosowano GKS (84,3%), azatioprynę 

(37,8%) i metotreksat (23,0%). Odsetek stosowanego cyklofosfamidu w leczeniu podtrzymującym

remisję był znamiennie niższy wśród osób z diagnozą postawioną >2010 r. niż <2004 r. lub 

pomiędzy 2004-2010 r. (odpowiednio: 5,7% vs. 26,09%, p<0,01; i 5,7% vs. 15,9%, p<0,01).

Mediana kumulacyjnej dawki cyklofosfamidu w całej grupie AAV wyniosła 7,99 g (4,18-14,0), była 

wyższa w grupie GPA (9,0 g; 5,3-16,0) niż MPA (5,0 g; 2,0-8,0) i EGPA (6,0 g; 5,4-8,58), natomiast

różnice nie były istotne statystycznie po odniesieniu dawki kumulacyjnej do czasu obserwacji w 

poszczególnych grupach. Leczenia nerkozastępczego wymagało 21,9 % osób z AAV, najwięcej

wśród chorych na MPA (MPA vs. GPA - 44,3% vs 21,5%; p<0,01). Nie stwierdzono konieczności 

leczenia nerkozastępczego w grupie EGPA. Najczęstszym powikłaniem leczenia 

immunosupresyjnego były infekcje -  odsetek przypadków z powikłaniami infekcyjnymi wynosił

38,8%. Stwierdzono związek występowania infekcji z dłuższym czasem obserwacji (OR=1,05; 95% 

CI 1,00-1,10; p=0,03), stosowaniem pulsów GKS (OR=2,83; 95% CI 1,73-4,64; p<0,01) i 

leczeniem nerkozastępczym -  dializoterapia (OR=1,73; 95% CI 1,10-2,71; p=0,02). Natomiast nie 

zaobserwowano zależności między wystąpieniem powikłań infekcyjnych, a kumulacyjną dawką
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cyklofosfamidu (p=0,09). Wyniki pracy zostały opublikowane w czasopiśmie Advances in Medical 

Sciences.

W drugiej części pracy przeprowadzono analizę dotyczącą polskiej populacji AAV z zajęciem 

układu oddechowego.

Zajęcie układu oddechowego (z potwierdzeniem radiologicznym) stwierdzono w 68,5% 

przypadków całej grupy AAV, w 97,6% przypadków EGPA, 67,8% przypadków GPA oraz w 

40,0% przypadków MPA. W grupie z zajęciem układu oddechowego chorujący na GPA stanowili

65,2% przypadków, MPA - 9,5% i EGPA -  25,3%. Objawom ze strony układu oddechowego 

towarzyszyło częstsze występowanie objawów ogólnych (89,8% vs. 80,6% w grupie bez objawów 

zajęcia układu oddechowego; p=0,01), zajęcie górnych dróg oddechowych (74,3% vs. 60,0%; 

p<0,01), objawy ze strony układu sercowo-naczyniowego (23,5% vs. 9,0%; p<0,01), zajęcie 

przewodu pokarmowego (16,6% vs. 7,6%; p=0,01), zajęcie centralnego systemu nerwowego 

(10,6% vs. 4,1%; p=0,02) i obwodowego układu nerwowego (28,8% vs. 15,9%; p<0,01). W grupie 

z zajęciem układu oddechowego częściej występowały zaostrzenia (mediany: 1,0 [0,0-2,0] vs. 0,0 

[0,0-1,0]; p=0,01), ponadto zaobserwowano nieistotny statystycznie trend w kierunku wyższej 

liczby zgonów (9,0% vs. 5,8%; p=0,25), częstszych zaostrzeń wymagających hospitalizacji (48,7% 

vs. 41,8%; p=0,18) oraz częstszych zaostrzeń wymagających pobytu w OIT (5,1% vs. 1,4%; 

p=0,12). Trend ten zarysował się jeszcze wyraźniej przy analizie całej grupy spełniającej definicję 

zajęcia układu oddechowego wg POLVAS. Wówczas w grupach z zajęciem i bez zajęcia układu 

oddechowego odsetki zgonów, zaostrzeń wymagających hospitalizacji oraz zaostrzeń 

wymagających pobytu w OIT wynosiły odpowiednio- 10,3% vs. 5,8%, p= 0,11; 52,7% vs. 41,8%, 

p=0,03; 6,5% vs. 1,4%, p=0,03, osiągając istotność statystyczną dla dwóch ostatnich kategorii. Ze 

względu na znaczną odrębność EGPA od pozostałych jednostek klinicznych AAV, przeprowadzono 

również analizę obejmującą łączoną podgrupę GPA i MPA. W tej analizie grupę z zajęciem układu 

oddechowego (względem grupy bez zajęcia układu oddechowego) cechowały: wyższa mediana 

maksymalnego stężenia CRP (46,0 mg/l [14,0-105,0] vs. 25,0 mg/l [6,6-75,1]; p= 0,01), częstsze 

stosowanie GKS w leczeniu indukującym remisję (97,9% vs. 90,8%; p<0,01), rzadsza monoterapia 

(względem leczenia skojarzonego z innym lekiem immunosupresyjnym) GKS (3,4% vs. 15,5%; 

p<0,01), częstsze stosowanie pulsów GKS (84,1% vs. 67,7%; p<0,01), częstsza indukcja remisji z 

użyciem cyklofosfamidu (91,9% vs. 75,4%; p<0,01), a także częstsze wykorzystanie IVIG w 

leczeniu indukującym remisję (8,1% vs. 2,1%; p=0,03). W tej podgrupie (GPA+MPA) 

zaobserwowano również nieistotny statystycznie trend w kierunku wyższej śmiertelności chorych z 

zajęciem układu oddechowego (11,7% vs. 5,9%; p=0,07), który uzyskiwał istotność statystyczną 

po uwzględnieniu wszystkich przypadków spełniających definicję POLVAS zajęcia układu
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oddechowego (12,9% vs. 5,9%; p=0,03). Wyniki pracy zostały opublikowane w czasopiśmie 

Clinical and Experimental Rheumatology.

W trzeciej części pracy dokonano charakterystyki chorych z AAV, którzy wymagali leczenia w OIT. 

Względem osób niewymagających pobytu w OIT, grupę tę cechowały: częstsze zajęcie układu 

oddechowego (93,3% vs. 74,4%; p=0,03), nerek (86,7% vs. 61,6%; p=0,01), centralnego systemu 

nerwowego (23,3% vs. 7,8%; p<0,01), oczu (36,7% vs. 20,1%; p=0,03), ponadto wyższa 

śmiertelność (53,6% vs. 7,8%; p<0,01). W tej grupie odnotowano również więcej przypadków osób 

z infekcjami (72,4% vs. 36,9%; p<0,01). W grupie leczonej w OIT częściej stosowano IVIG (17,2% 

vs. 4,8%; p<0,01) oraz częściej przeprowadzano hemodializy (48,3% vs. 21,8%; p<0,01), natomiast 

kumulacyjna dawka cyklofosfamidu była mniejsza niż w grupie nieleczonej w OIT (5,0 g [2,0-8,0] 

vs. 8,0 g [4,7-15,0]; p=0,01). W grupie AAV wymagających pobytu w OIT zwracały ponadto uwagę 

wyższe, choć nieistotne statystycznie, odsetki przypadków, w których stosowano cyklofosfamid 

(93,1% vs. 80,1%; p=0,14), rytuksymab (13,8% vs. 7,4%; p=0,36), plazmaferezy (20,7% vs. 12,1%; 

p=0,18) oraz pulsy GKS (82,8% vs. 73,1%; p=0,25). Wyniki pracy zostały opublikowane w 

czasopiśmie Anaesthesiology Intensive Therapy.
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VI. WNIOSKI

Wnioski z przeprowadzonych badań:

1. Leczenie polskiej populacji chorych na układowe zapalenia naczyń związane z 

przeciwciałami przeciw cytoplazmie neutrofilów (ANCA) nie odbiegało istotnie od 

rekomendowanych standardów postępowania.

2. Pacjenci z eozynofilową ziarniniakowatością z zapaleniem naczyń (EGPA) byli leczeni 

mniej agresywnie niż osoby z GPA lub MPA, co może sugerować łagodniejszy przebieg tej 

jednostki chorobowej w porównaniu z pozostałymi AAV. Jakkolwiek różnice w terapii mogą 

być odzwierciedleniem odrębności EGPA od innych AAV, a także różnic w 

rekomendowanych w wytycznych schematach leczenia.

3. Rzadsze stosowanie cyklofosfamidu w leczeniu podtrzymującym remisję w podgrupach z 

diagnozą postawioną w późniejszych latach odzwierciedla implementację do praktyki 

klinicznej zmian w rekomendacjach postępowania w AAV.

4. Najczęstszym powikłaniem leczenia AAV były infekcje, których występowanie związane 

było z dłuższym czasem obserwacji, stosowaniem pulsów GKS i leczeniem 

nerkozastępczym (dializoterapia).

5. Zajęcie układu oddechowego (z radiologicznym potwierdzeniem choroby) było obecne w 

68,5% polskiej populacji AAV. Najczęściej występowało w przebiegu EGPA (97,6%), 

następnie w GPA (67,8%), natomiast najrzadziej w MPA (40,0%). Wyniki te są 

porównywalne do danych z piśmiennictwa, dotyczących zajęcia układu oddechowego w

AAV - co interesujące -  są nieco bardziej zbliżone do kohort azjatyckich niż

zachodnioeuropejskich.

6. Analiza danych dotyczących profilu pacjentów (wyższa mediana maksymalnego CRP, trend 

w kierunku wyższej śmiertelności) oraz stosowanego leczenia (bardziej agresywna terapia -  

częstsze stosowanie pulsów GKS, cyklofosfamidu w indukcji remisji, IVIG; rzadsza 

monoterapia GKS) sugerują cięższy przebieg GPA i MPA wśród pacjentów z zajęciem 

układu oddechowego w porównaniu z osobami bez zajęcia układu oddechowego.

7. Pacjentów z AAV leczonych w OIT (w porównaniu z niewymagającymi leczenia w OIT) 

cechowało częstsze zajęcie istotnych układów -  oddechowego, nerek, CNS, a także wyższa 

śmiertelność.

8. Osoby z AAV, które wymagały leczenia w OIT (w porównaniu z niewymagającymi leczenia 

w OIT) były częściej leczone IVIG, częściej stosowano u nich także leczenie 

nerkozastępcze. Wartości bezwzględne wskazują również na tendencję do bardziej
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agresywnego leczenia immunosupresyjnego w tej podgrupie -  choć dla większości leków 

nie osiągnięto istotności statystycznej. Wśród pacjentów, którzy wymagali leczenia w OIT 

stwierdzono niższą kumulacyjną dawkę cyklofosfamidu, co jednak może być związane z 

wyższą śmiertelnością w tej grupie i związanym z nią krótszym czasem obserwacji.
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VII. SKRÓTY

AAV -  Zapalenia naczyń związane z przeciwciałami ANCA (ang. ANCA-associated vasculitides) 

ACR -  Amerykańskie Towarzystwo Reumatologiczne (ang. American College of Rheumatology) 

ANCA - Przeciwciała przeciw cytoplazmie neutrofilów (ang. anti-neutrophil cytoplasmic

antibodies)

CI -  Przedział ufności (ang. confidence interval)

EGPA -  Eozynofilowa ziarniniakowatość z zapaleniem naczyń (ang. eosinophilic granulomatosis 

with polyangiitis)

ENT -  Ucho, nos, gardło (ang. ear, nose, throat)

EUCERD - Europejska Komisja Ekspertów do spraw Chorób Rzadkich (ang. European Union

Committee of Experts on Rare Diseases)

GKS -  Glikokortykosteroidy

GPA -  Ziarniniakowatość z zapaleniem naczyń (ang. granulomatosis with polyangiitis)

i.v. - Dożylnie (ang. intravenous)

IVIG -  Immunoglobuliny dożylne (ang. intravenous immunoglobulins)

MPA -  Mikroskopowe zapalenie naczyń (ang. microscopic polyangiitis)

NETs -  Zewnątrzkomórkowe pułapki neutrofilowe (ang. neutrophil extracellular traps)

OIT -  Oddział intensywnej terapii

OR -  Iloraz szans (ang. odds ratio)

POLVAS -  Polski Rejestr Zapaleń Naczyń

UJ -  Uniwersytet Jagielloński
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VIII. STRESZCZENIE W JĘZYKU POLSKIM

Wstęp

Układowe zapalenia naczyń, związane z przeciwciałami przeciw cytoplazmie neutrofilów -  ANCA 

(ang. ANCA-associated vasculitides; AAV) to grupa rzadkich chorób o niewyjaśnionej etiologii i 

autoimmunizacyjnym podłożu, do których zalicza się ziarniniakowatość z zapaleniem naczyń (ang. 

granulomatosis with polyangiitis; GPA), mikroskopowe zapalenie naczyń (ang. microscopic 

polyangiitis; MPA) oraz eozynofilową ziarniniakowatość z zapaleniem naczyń (ang. eosinophilic 

granulomatosis with polyangiitis; EGPA). AAV powodują zapalenie głównie drobnych naczyń, 

których uszkodzenie prowadzi do zmian narządowych, zależnych od dystrybucji zapalenia. Wśród 

najczęstszych manifestacji wymienia się zajęcie górnych dróg oddechowych, nerek i płuc, ale w 

przebiegu tej grupy chorób może dojść do zajęcia niemal każdego narządu. W ciągu ostatnich 

dziesięcioleci doszło do znaczącego postępu w zakresie diagnostyki i terapii AAV. Te osiągnięcia, a 

zwłaszcza możliwość zastosowania leczenia immunosupresyjnego wpłynęły na poprawę rokowania 

chorych z AAV, powodując zmianę ich statusu ze schorzeń nieuchronnie prowadzących do 

szybkiego zgonu do przewlekłych chorób, przebiegających z okresami zaostrzeń i remisji. Pomimo 

tego niezaprzeczalnego postępu optymalne schematy leczenia są wciąż poddawane weryfikacji i 

udoskonalane, a długo stosowana terapia immunosupresyjna staje się przyczyną licznych powikłań. 

Celem prowadzonych analiz była analiza stosowanego leczenia oraz związanych z leczeniem 

powikłań w polskiej populacji pacjentów z zapaleniami naczyń związanymi z ANCA. Ponadto w 

ramach badań scharakteryzowano szczególne grupy pacjentów -  z zajęciem układu oddechowego 

oraz wymagających leczenia w oddziałach intensywnej terapii.

Materiały i metody
W pracy wykorzystano dane zgromadzone w retrospektywnej części rejestru POLVAS. Rejestr ten 

jest największą stworzoną dotychczas bazą danych obejmującą polską populację chorych na 

zapalenia naczyń związane z ANCA. Do oceny leczenia i związanych z leczeniem powikłań 

zakwalifikowano 625 przypadków AAV (417 z rozpoznaniem GPA, 106 z MPA i 102 z EGPA), 

obejmujące chorych, u których diagnozę postawiono między 1990 a 2016 r. Dane zostały uzyskane 

retrospektywnie za pomocą elektronicznych kwestionariuszy. Diagnozy poszczególnych jednostek 

zapaleń naczyń zostały postawione na podstawie kryteriów Amerykańskiego Towarzystwa 

Reumatologicznego (ACR) oraz konsensusu z Chapel Hill. Do analizy podgrupy z zajęciem układu 

oddechowego wyselekcjonowano 316 przypadków z radiologicznym potwierdzeniem AAV. 

Podgrupę osób, wymagających leczenia w OIT stworzyło 30 przypadków z bazy POLVAS, które
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poddano analizie w dalszej części pracy. W ramach pracy wykorzystano statystyki opisowe oraz 

narzędzia statystyczne służące do porównań między grupami. Wartość p<0,05 przyjęto za istotną 

statystycznie (z uwzględnieniem poprawki Bonferroniego w razie wielokrotnych porównań).

Wyniki

W pierwszej części badań scharakteryzowano leczenie i związane z leczeniem powikłania w 

polskiej populacji chorych na AAV. Stwierdzono, iż w leczeniu indukującym remisję choroby 

podstawowej najczęściej stosowano glikokortykosteroidy systemowe (95,3%), cyklofosfamid 

(78,3%) oraz rytuksymab (9,3%). Pacjenci z GPA i MPA częściej niż chorzy na EGPA otrzymywali 

pulsy steroidowe (odpowiednio: 76,9% vs. 39,6%; p<0,01 oraz 78,4% vs. 39,6%; p<0,01), a także 

cyklofosfamid (odpowiednio: 85,7% vs. 43,1%; p<0,01 oraz 83,0% vs. 43,1%; p<0,01). Z kolei 

metotreksat, azatioprynę oraz monoterapię GKS częściej stosowano w grupie EGPA niż GPA czy 

MPA (dla metotreksatu odpowiednio: 15,7% vs. 5,3%; p<0,01 oraz 15,7% vs. 0,9%; p<0,01; dla 

azatiopryny odpowiednio: 13,7% vs. 3,4%; p<0,01 oraz 13,7% vs. 1,9%; p<0,01; dla monoterapii 

GKS odpowiednio: 35,3% vs. 6,5%; p<0,01 oraz 35,3% vs. 14,2%; p<0,01). Ponadto nikt z 

chorujących na EGPA nie otrzymał w leczeniu indukującym rytuksymabu (przy 12,8% chorych z 

GPA i 4,7% z MPA leczonych rytuksymabem) ani nie był leczony plazmaferezami (przy 13,8% 

chorych z GPA i 15,1% z MPA leczonych plazmaferezami). W leczeniu podtrzymującym remisję 

najczęściej stosowano GKS (84,3%), azatioprynę (37,8%) i metotreksat (23,0%). Odsetek 

stosowanego cyklofosfamidu w leczeniu podtrzymującym był znamiennie niższy wśród osób z 

diagnozą postawioną >2010 r. niż <2004 r lub pomiędzy 2004-2010 r. (odpowiednio: 5,7% vs. 

26,09%, p<0,01; i 5,7% vs. 15,9%, p<0,01). Mediana kumulacyjnej dawki cyklofosfamidu w całej 

grupie AAV wyniosła 7,99 g (4,18-14,0). Leczenia nerkozastępczego wymagało 21,9 % osób z 

AAV, najwięcej wśród chorych na MPA (MPA vs. GPA - 44,3% vs 21,5%; p<0,01); nie

stwierdzono konieczności leczenia nerkozastępczego w grupie EGPA. Najczęstszym powikłaniem

leczenia immunosupresyjnego były infekcje -  odsetek przypadków z powikłaniami infekcyjnymi 

wynosił 38,8%. Stwierdzono związek występowania infekcji z dłuższym czasem obserwacji

(OR=1,05; 95% CI 1,00-1,10; p=0,03), stosowaniem pulsów GKS (OR=2,83; 95% CI 1,73-4,64; 

p<0,01) i leczeniem nerkozastępczym (OR=1,73; 95% CI 1,10-2,71; p=0,02).

W drugiej części pracy przeprowadzono analizę dotyczącą polskiej populacji AAV z zajęciem 

układu oddechowego. Zajęcie układu oddechowego (z potwierdzeniem radiologicznym)

stwierdzono w 68,5% wszystkich przypadków AAV, 97,6% przypadków EGPA, 67,8% 

przypadków GPA oraz w 40,0% przypadków MPA. Objawom ze strony układu oddechowego 

towarzyszyło częstsze występowanie objawów ogólnych, zajęcie górnych dróg oddechowych,
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układu sercowo-naczyniowego, przewodu pokarmowego, centralnego systemu nerwowego i 

obwodowego układu nerwowego. W grupie z zajęciem układu oddechowego częściej występowały 

zaostrzenia (mediany: 1,0 [0,0-2,0] vs. 0,0 [0,0-1,0]; p=0,01), ponadto zaobserwowano nieistotny 

statystycznie trend w kierunku wyższej liczby zgonów (9,0% vs. 5,8%; p=0,25), częstszych 

zaostrzeń wymagających hospitalizacji (48,7% vs. 41,8%; p=0,18) oraz częstszych zaostrzeń 

wymagających pobytu w OIT (5,1% vs. 1,4%; p=0,12). W analizie łączonej podgrupy GPA i MPA 

(z wyłączeniem EGPA) grupę z zajęciem układu oddechowego (względem grupy bez zajęcia układu 

oddechowego) cechowały: wyższa mediana maksymalnego stężenia CRP (46,0 mg/l [14,0-105,0] 

vs. 25,0 mg/l [6,6-75,1]; p= 0,01), częstsze stosowanie GKS w leczeniu indukującym remisję 

(97,9% vs. 90,8%; p<0,01), rzadsza monoterapia GKS (3,4% vs. 15,5%; p<0,01), częstsze 

stosowanie pulsów GKS (84,1% vs. 67,7%; p<0,01), częstsza indukcja remisji z użyciem 

cyklofosfamidu (91,9% vs. 75,4%; p<0,01), a także częstsze wykorzystanie IVIG w leczeniu 

indukującym remisję (8,1% vs. 2,1%; p=0,03).

W trzeciej części pracy dokonano charakterystyki chorych z AAV, którzy wymagali leczenia w OIT. 

Względem osób niewymagających pobytu w OIT, grupę tę cechowały: częstsze zajęcie układu 

oddechowego, nerek, centralnego systemu nerwowego, oczu. Ponadto w tej grupie odnotowano 

więcej przypadków osób z infekcjami (72,4% vs. 36,9%; p<0,01) oraz wyższą śmiertelność (53,6% 

vs. 7,8%; p<0,01). W grupie leczonej w OIT częściej stosowano IVIG (17,2% vs. 4,8%; p<0,01) 

oraz częściej przeprowadzano hemodializy (48,3% vs. 21,8%; p<0,01).

Wnioski
Leczenie polskiej populacji chorych na AAV nie odbiegało istotnie od rekomendowanych 

standardów postępowania i odzwierciedlało zmiany w wytycznych. Pacjenci z EGPA byli leczeni 

mniej agresywnie niż osoby z GPA lub MPA, co może sugerować łagodniejszy przebieg tej 

jednostki chorobowej w porównaniu z pozostałymi AAV. Najczęstszym powikłaniem leczenia AAV 

były infekcje, których występowanie związane było z dłuższym czasem obserwacji, stosowaniem 

pulsów GKS i leczeniem nerkozastępczym. Zajęcie układu oddechowego (z radiologicznym 

potwierdzeniem choroby) było obecne w 68,5 % polskiej populacji AAV - najczęściej w przebiegu 

EGPA (97,6%), następnie w GPA (67,8%), najrzadziej w MPA (40,0%). Profil pacjentów oraz 

bardziej agresywne leczenie w łączonej podgrupie GPA i MPA sugeruje cięższy przebieg tych 

chorób wśród osób z zajęciem układu oddechowego w porównaniu z osobami bez zajęcia układu

oddechowego. Pacjentów z AAV leczonych w OIT (w porównaniu z niewymagającymi leczenia w

OIT) cechowało częstsze zajęcie istotnych układów -  oddechowego, nerek, CNS, częstsze 

występowanie infekcji a także wyższa śmiertelność. Leczenie w tej grupie wskazuje na trend w
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kierunku stosowania bardziej intensywnego leczenia immunosupresyjnego.

Słowa kluczowe

Zapalenia naczyń związane z ANCA, GPA, MPA, EGPA, Leczenie immunosupresyjne, Zajęcie 

układu oddechowego
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IX. STRESZCZENIE W JĘZYKU ANGIELSKIM

Introduction

ANCA-associated vasculitides (AAV) is a group of rare diseases of unknown etiology and 

autoimmune patomechanism, which includes three entities - granulomatosis with polyangiitis 

(GPA), microscopic polyangiitis, (MPA) and eosinophilic granulomatosis with polyangiitis (EGPA). 

AAV cause predominantly inflammation of the small vessels, which damage leads to the organ 

lesions, depending on the distribution of the inflammatory changes. Among the most common 

manifestations there are ENT, renal and pulmonary involvement, however, almost each organ may 

be involved in the course of this group of diseases. The significant advancement in the field of 

diagnostics and therapy of AAV have been made during the last several decades. These 

achievements, especially the possibility of administration of the immunosuppressive treatment have 

resulted in the improvement of the outcomes for patients with AAV, changing the status of these 

disorders from rapidly progressive and inevitably fatal to chronic, relapsing diseases. Despite this 

undeniable progress, the optimal treatment regimens are still being discussed and revised and long- 

lasting immunosuppressive treatment have become an important factor influencing mortality and 

morbidity. The aim of the study was the analysis of the treatment modalities and the associated side 

effects in a Polish nation-wide ANCA-associated vasculitides (AAV) patients' cohort. Moreover, the 

particular subgroups have been characterised -  the patients with respiratory involvement and the 

group which needed stay at intensive care unit (ICU).

Materials and methods
The data from retrospective branch of POLVAS registry have been used in this study. POLVAS is to 

date the largest ever created database, encompassing Polish population of AAV. Six hundred and 

twenty-five cases (417 with GPA, 106 with MPA and 102 with EGPA), with the diagnoses 

established between 1990 and 2016 years, were qualified for the assessment of the treatment and 

treatment-associated side effects. The data were obtained using retrospective questionnaires. The 

diagnoses of the particular entities were based on the American College of Rheumatology (ACR) 

criteria and 2012 Revised International Chapel Hill Consensus criteria. Three hundred and sixteen 

cases with radiological confirmation of AAV presence were selected for the analysis of the 

subgroup with respiratory involvement. Thirty cases from POLVAS database were included in the 

subgroup of AAV patients, who needed ICU stay and were analysed in the further part of the study. 

Standard descriptive statistics and statistic tools made for performing comparisons between groups 

were used. P-value <0.05 was assumed as statistically significant (modified with Bonferroni
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correction when multiple comparisons were performed).

Results

Treatment and treatment-associated side effects in the Polish population of AAV were characterised 

in the first part of the analyses.

The most frequently used medicaments in the remission induction treatment were 

glucocorticosteroids (GCS; 95.3%), cyclophosphamide (78.3%) and rituximab (9.3%). Patients with 

GPA and MPA were administered steroid pulses more frequently than those with EGPA (76.9% vs. 

39.6%, p<0.01 and 78.4% vs. 39.6%, p<0.01, respectively), as well as cyclophosphamide (85.7% 

vs. 43.1%; p<0.01 and 83.0% vs. 43,1% p<0.01, respectively). On the other hand, methotrexate, 

azathioprine and GCS monotherapy were used more often in the EGPA group than GPA or MPA 

groups (for methotrexate: 15.7% vs. 5.3%, p<0.01 and 15.7% vs. 0.9%, p<0.01, respectively; for 

azathioprine: 13.7% vs. 3.4%, p<0.01 and 13.7% vs. 1.9%, p<0.01, respectively; for GCS 

monotherapy: 35.3% vs. 6.5%, p<0.01 and 35.3% vs. 14.2%, p<0.01, respectively). Moreover, 

there was no case of rituximab nor plasmaphereses use during the remission induction phase in 

EGPA patients (compared to 12.8% cases of GPA and 4.7% cases of MPA with rituximab use as 

well as 13.8% cases of GPA and 15.1% cases of MPA with plasmaphereses use). 

Glucocorticosteroids, azathioprine and methotrexate were the most frequently administered drugs 

during maintenance therapy (the proportions in the whole group equalled to 84.3%, 37.8% and 

23.0%, respectively). The proportion of cyclophosphamide use during the maintenance treatment 

was significantly lower in the cases with diagnosis established after 2010, compared to those with 

diagnosis made before 2004 or between 2004 and 2010 years (5.7% vs. 26.09%, p<0.01 and 5.7% 

vs. 15.9%, p<0.01, respectively). The median cumulative dose of cyclophosphamide equalled 7.99g 

(4.18-14.0). Renal replacement therapy was required in 21.9% of all AAV cases. MPA patients 

predominated among patients requiring dialysis (MPA vs. GPA - 44.3% vs. 21.5%, p<0.01). None 

of EGPA patients needed renal replacement therapy. The most common adverse effect of 

immunosuppressive treatment were infections -  proportion of cases equalled 38.8% of the whole 

group. The infections' occurrence was associated with longer average observation time (OR=1.05, 

95% CI 1.00-1.10, p=0.03), GCS pulses administration (OR=2.83, 95% CI 1.73-4.64, p<0.01) and 

renal replacement therapy (OR=1.725, 95% CI 1.10-2.71, p=0.02).

The analysis, regarding Polish population of AAV with respiratory involvement was performed in 

the second part of the study. The prevalence of respiratory involvement (with radiological 

confirmation) amounted to 68.5% of all AAV cases, 97.6% of EGPA cases, 67.8% of GPA cases and 

40.0% of MPA cases. Constitutional symptoms, ENT, cardiovascular, gastrointestinal, central and
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peripheral nervous system involvement were reported more frequently in the group with respiratory 

involvement than in the group without such manifestation. The overall number of relapses was 

significantly higher in the group with respiratory involvement (medians: 1.0 [0.0-2.0] vs. 0.0 [0.0

1.0], p=0.01). Moreover, statistically insignificant trends towards higher mortality (9.0% vs. 5.8%, 

p=0.25), more frequent relapses requiring hospitalisation (48.7% vs. 41.8%, p=0.18) and ICU stay 

(5.1% vs. 1.4%, p=0.12) in this group were noticed. In the analysis of the combined group of GPA 

and MPA cases (EGPA cases excluded), the subgroup with respiratory involvement (compared to 

the subgroup without respiratory involvement) was characterised by higher median, maximal CRP 

concentration (46.0 mg/l [14.0-105.0] vs. 25.0 mg/l [6.6-75.1], p= 0.01), more frequent GCS use in 

remission induction (97.9% vs. 90.8%, p<0.01), rarer GCS monotherapy (3.4% vs. 15.5%, p<0.01), 

more frequent GCS pulses use (84.1% vs. 67.7%, p<0.01), more frequent cyclophosphamide 

administration during remission induction phase (91.9% vs. 75.4%, p<0.01) and more frequent 

IVIG use (8.1% vs. 2.1%, p=0.03).

The description of cases with AAV who needed ICU stay was made in the third part of the study.

More frequent respiratory, renal, central nervous system and eye involvement were observed in this 

group in comparison with the subgroup of cases who did not require ICU stay. In addition, more 

cases with infections (72.4% vs. 36.9%, p<0.01) and higher mortality were present in the group 

which needed stay in ICU (53.6% vs. 7.8%, p<0.01). IVIG treatment and hemodialysis were used 

more frequently in the group requiring ICU stay (17.2% vs. 4.8%, p<0.01 and 48.3% vs. 21.8%, 

p<0.01, respectively).

Conclusions
The treatment of Polish patients with AAV was predominantly in line with appropriate 

recommendations and reflected the changes in the guidelines. EGPA cases were treated less 

aggressively than GPA or MPA cases, which may suggest milder course of this entity in comparison 

with the other AAV. The most frequent side effect of the treatment were infections, which 

occurrence was associated with longer observation period, GCS pulses administration and renal 

replacement therapy. The prevalence of respiratory involvement (with radiological confirmation) 

amounted to 68.5% of all AAV cases and was highest in EGPA cases (97.6%), followed by GPA 

cases (67.8%) and MPA cases (40.0%). Patients' profile and more aggressive treatment in the 

combined GPA and MPA group suggest more severe course of disease in cases with respiratory 

involvement compared to the subgroup without pulmonary manifestations. AAV cases treated in 

ICU (compared to those not requiring ICU stay) were characterised by more frequent involvement 

of crucial systems -  respiratory, renal, CNS, more frequent infectious complications as well as
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higher mortality. Treatment regimens in this subgroup indicate the trend towards more intensive 

immunosuppressive therapy administration.

Keywords
ANCA-associated vasculitides, GPA, MPA, EGPA, immunosuppressive treatment, respiratory 

involvement
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Purpose: The aim of this study is to present the treatment modalities and associated side effects in a Polish 
nation-wide ANCA-associated vasculitides (AAV) patients’ cohort.
Materials and methods: Retrospective analysis of patients diagnosed with AAV between 1990 and 2016, included 
in the POLVAS registry was performed. Standard descriptive statistic methods were used with an emphasis on 
the treatment modalities.
Results: There were 625 patients diagnosed with AAV included in this study: 417 cases of granulomatosis with 
polyangiitis (GPA; 66.7%), 106 cases of microscopic polyangiitis (MPA; 17.0%) and 102 cases of eosinophilic 
granulomatosis with polyangiitis (EGPA; 16.3%). The mean age at the date of diagnosis was 50.4 ( ± 15.7) years 
and the median observational period amounted to 4.0 (2.0-8.0) years.

Glucocorticosteroids (GCs) were the medicaments most frequently used for remission induction (593/622; 
95.3%), followed by cyclophosphamide (487/622; 78.3%), rituximab (44/622; 7.1%), and methotrexate (39/ 
622; 6.3%). GCs were also most frequently administered for maintenance therapy (499/592; 84.3%), followed 
by azathioprine (224/592; 37.8%), methotrexate (136/592; 23.0%) and mycophenolate mofetil (99/592; 
16.7%). The median cumulative doses of cyclophosphamide and rituximab equalled 7.99 g (4.18-14.0) and 
2000 mg (1500-2800), respectively. The most commonly observed adverse events included: infections - 214/ 
551 cases (38.8%), which were associated with the time of observation (OR =  1.05; 95% CI 1.01-1.10), the use
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of GCs intravenous pulses (OR = 2.76; 95% CI 1.68-4.54) and need for haemodialysis (OR = 1.73; 95% CI 
1.10-2.71).
Conclusions: Polish patients with AAV were predominantly treated according to appropriate guidelines. The 
most frequent adverse events were typical for usually administered immunosuppressive treatment.

G. Biedroń, et aL Advances in Medical Sciences 65 (2020) 156-162

1. Introduction

Antineutrophil cytoplasmic antibody (ANCA)-associated vasculi- 
tides (AAV) are a group of rare, autoimmune diseases, affecting pre
dominantly small vessels. According to the 2012 Revised International 
Chapel Hill Consensus Conference Nomenclature of Vasculitides, the 
group of AAV consists of three distinct entities, namely, granulomatosis 
with polyangiitis (GPA), microscopic polyangiitis (MPA) and eosino
philic granulomatosis with polyangiitis (EGPA) [1]. The annual in
cidence of these diseases is estimated to be 4.9-10.2 per million for 
GPA, 2.7-11.6 per million for MPA and 0.5-4.2 per million for EGPA 
[2]. Since glucocorticosteroids and the other immunosuppressive drugs 
were introduced for the management of AAV, the outcomes for the 
sufferers have significantly improved and these disorders have changed 
their status from rapidly progressive and inevitably fatal conditions to 
chronic, relapsing diseases, if early diagnosed and properly treated. 
Despite this undeniable progress, the optimal treatment regimens are 
still being discussed and revised, with relevant difficulties related to the 
rarity of the diseases and scarcity of the large clinical trials. Moreover, 
due to generally better prognosis, the short and long-term complica
tions of the treatment have become an important factor influencing 
mortality and morbidity. For these reasons, search for optimal treat
ment regimens, tailored for distinct subsets of AAV, and careful mon
itoring of possible side effects are warranted.

1.1. POLVAS

Due to the rarity of AAV, it is impossible for a single centre to design 
and pursue prospective, randomized, clinical trials regarding manage
ment. Therefore, multi-center databases -  called Rare Diseases 
Registries (RDRs) - are recommended by the European Union 
Committee of Experts on Rare Diseases (EUCERD) [3].In 2014, the 
Consortium of the Polish Vasculitis Registry (POLVAS) was established 
[4], consisting of both retrospective and prospective branches of the 
registry. The aim of this study is to present the treatment modalities and 
associated side effects among the patients of Polish population with 
AAV registered in the retrospective part of POLVAS database.

2. M aterial and m ethods

2.1. Methods

In the retrospective part of POLVAS database, 625 cases of AAV 
were included, encompassing patients diagnosed with AAV from 1990

to 2016, who stayed under the care of POLVAS affiliated centers. The 
POLVAS registry structure was described elsewhere [4,5]. The medical 
history of the participants was analysed retrospectively and the data 
regarding treatment protocols, adverse effects and complications were 
collected using electronic questionnaires. All cases of AAV available in 
the documentation gathered in POLVAS affiliated centers were included 
into retrospective part of POLVAS.

The vasculitides diagnoses were made according to the American 
College of Rheumatology (ACR) classification and 2012 Revised 
International Chapel Hill Consensus criteria [1,6].

Additionally, AAV patients were subdivided into 3 subgroups ac
cording to the time when definite diagnosis was established, i.e. 1) 
before 2004, 2) between 2004 and 2010, and 3) after 2010). The di
vision was based on the time of publishing the results of breakthrough 
researches - CYCAZAREM in 2003, and RAVE and RITUXIVAS both in 
2010 [7-9] -  which significantly influenced treatment regimens in 
AAV.

2.2. Ethical issues

The study was carried out in accordance with The Code of Ethics of 
the World Medical Association (1964 Declaration of Helsinki). The 
study protocol was approved by Jagiellonian University Bioethics 
Committee (Poland), approval No. 122.6120.25.2016. All POLVAS sites 
acquired local ethics committee approval before starting the recruit
ment.

2.3. Statistical analysis

Standard descriptive statistics were used. Normal distribution of 
variables was checked by Shapiro-Wilk test, and Levene's test served to 
assess homogeneity of variances. To compare the studied groups χ2  test 
(with Yates correction if needed) was used. Univariate ANOVA with 
post-hoc test was performed for comparisons of normally distributed 
variables and Kruskal-Wallis test with pairwise comparisons or Mann- 
Whitney U test were carried out for comparisons of non-normally dis
tributed variables. Binary logistic regression was used for assessment of 
the odds ratios of distinct variables. The p-value < 0.05 was assumed as 
statistically significant, modified with Bonferroni correction when 
multiple comparisons were performed. Calculations were performed 
with StatSoft Statistica 13 software (StatSoft®, Tulsa, OK, USA) and 
SPSS Statistics (IBM®, USA).

Table 1
Basic description of the group.

All GPA MPA EGPA p-valued

No. of cases (N)
Men
Mean age (years)
Median observation (years)

625
298 (47.7%)
50.4 ± 15.7
4.0 (2.0-8.0)

417 (66.7%)
210 (50.4%)
49.0 ± 15.3
5.0 (2.0-8.0)

106 (17.0%)
54 (50.9%)
61.5 ± 13.8
2.0 (1.0-4.0)

102 (16.3%)
34 (33.3%)
44.8 ± 14.4
5.5 (3.0-10.0)

0.1009
< 0.0001

0.0206
Deaths 56 (8.96%) 42 (10.07%) 13 (12.26%) 1 (0.98%) GPA vs MPA

0.5112
GPA vs EGPA
0.0053

MPA vs EGPA
0.0030

Cases with at least one relapse' 340 (54.9%) 243 (58.8%) 27 (25.5%) 70 (70.0%) GPA vs MPA
< 0.0001

GPA vs EGPA
0.0400

MPA vs EGPA
< 0.0001

Statistically significant p-values are bolded.
a P-value is evaluated for the group of all cases, χ2  and Kruskal-Wallis tests were used (assumed level of significance = 0.05). 
b There were 6 cases with no available data in this analysis -  4 cases of GPA and 2 cases of EGPA.
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3. Results

3.1. Group description

Six hundred and twenty-five patients were qualified to this study 
(all patients included in the retrospective POLVAS database). Among 
them, there were 417 cases of GPA (66.7o∕o), 106 cases of MPA (17.0%) 
and 102 cases of EGPA (16.3%). The median time of observation (de
fined as the difference between the date of inclusion to the database and 
the date of establishment of the diagnosis) equalled 4.0 (2.0-8.0) years 
with the shortest observation in MPA (2.0; 1.0-4.0 years). Basic de
mographic characteristics are presented in Table 1. There were 469 
ANCA positive patients, 62 ANCA negative patients (mostly in EGPA 
group) and 94 had unknown ANCA status. Detailed immunological 
profile of included subjects is presented in the Supplementary Table si.

3.2. Treatment - remission induction

Remission induction treatment was defined as the therapy used ei
ther until remission achievement or during the first six months of 
treatment, if the remission was not achieved. Glucocorticosteroids 
(GCs) were the drugs most frequently used for remission induction 
therapy. There was no statistical difference in GCs use between AAV 
groups. GCs pulses, defined as administering 500 mg or more methyl- 
prednisolone (or other GCs in equivalent dose) in a single intravenous 
(i.v.) infusion were used in 378 cases (378/513; 73.7%). Patients with 
GPA, as well as those with MPA were administered GCs pulses more 
frequently than patients diagnosed with EGPA (283/368, 76.9% vs. 19/ 
48, 39.6%; p < 0.0001 and 76/97, 78.4% vs. 19/48, 39.6%; 
p < 0.0001, respectively).

The second immunosuppressive agent most frequently used for re
mission induction was cyclophosphamide (487 cases; 78.3%), followed 
by rituximab (58 cases; 9.3%). Cyclophosphamide was used sig
nificantly more often in GPA and MPA than in EGPA (355/414, 85.7% 
vs. 44/102, 43.1%; p < 0.0001 and 88/106, 83.0% vs. 44/102, 43.1%; 
p < 0.0001, respectively). Rituximab was used more frequently in 
GPA than in MPA (53/414, 12.8% vs. 5/106, 4.7%; p < 0.02). None of 
the patients with EGPA received rituximab for remission induction 
treatment.

On the contrary, the use of methotrexate, as well as azathioprine

Table 2
Treatment use for remission induction.

G. Biedroń, et aL

was significantly more frequent in EGPA comparing to GPA and to MPA 
(methotrexate: 16/102, 15.7% vs. 22/414, 5.3%; p = 0.0003 and 16/
102, 15.7% vs. 1/106, 0.9%; p = 0.0003, respectively; azathioprine: 
14/102, 13.7% vs. 14/414, 3.4%; p <  0.0001 and 14/102, 13.7% vs. 
2/106, 1.9%; p =  0.0033, respectively). More detailed information is 
presented in Table 2.

3.3. Renal replacement therapy

Haemodialysis was required in 134 (21.9%) of all AAV cases during 
the analysed period. Ninety one patients (14.8%) required haemodia
lysis permanently while 43 (7.0%) were hemodialyzed temporarily 
during the course of the disease. None of EGPA patients needed renal 
replacement therapy. MPA patients predominated among patients re
quiring dialysis (47/106, 44.3% vs. 87/405, 21.5%; p < 0.001). The 
details are presented in Table 3. Among the patients who needed renal 
replacement therapy, the only significant difference between tem
porarily and permanently hemodialyzed was the age (p = 0.002; 
medians - 60 and 54 years, respectively.) The details are presented in 
the Supplementary Table s2.

3.4. Treatment -  maintenance therapy

Maintenance treatment was defined as the therapy after remission 
achievement or after the first 6 months of treatment, if the remission 
was not achieved. GCs were used for maintenance therapy in 499 cases 
(84.3%). In most cases with available data, GCs were used for the whole 
time of observation (median = 100.0% (70.0-100.0)).0ther im
munosuppressive drugs used frequently for maintenance therapy were: 
azathioprine (224 cases; 37.8%), methotrexate (136 cases; 23.0%), 
mycophenolate mofetil (99 cases; 16.7%) and cyclophosphamide (70 
cases; 11.8%). No maintenance treatment was used in 36 cases (6.1%). 
Azathioprine was administered more frequently to GPA patients than to 
MPA (162/402, 40.3% vs. 23/103, 22.3%; p = 0.0007) and also sig
nificantly more frequently in EGPA as compared to MPA (39/87, 44.8% 
vs. 23/103, 22.3%; p = 0.0010). Similarly, methotrexate was used 
more frequently in GPA comparing with MPA (104/402, 25.9% vs. 8 /
103, 7.8%; p = 0.0001) and again administered more frequently in 
EGPA as compared with MPA (24/87, 27.6% vs. 8/103, 7.8%; 
p =  0.0003). The details are presented in Table 4.

Advances in Medical Sciences 65 (2020) J 56-162

All GPA MPA EGPA GPA/MPA GPA/EGPA MPA/EGPA

GCs use (all forms of administration) # 593 (95.3%) 388 (93.7%) 104 (98.1%) 101 (99.0%) 0.1219 0.0568 0.9732
GCs only orally 123 (19.8%) 75 (18.1%) 15 (14.2%) 33 (32.4%) 0.3356 0.0015 0.0018
GCs only intravenously 187 (30.1%) 124 (30.0%) 60 (56.6%) 3 (2.9%) < 0.0001 < 0.0001 < 0.0001
GCs both orally and intravenously 281 (45.2%) 187 (45.2%) 29 (27.4%) 65 (63.7%) 0.0009 0.0008 < 0.0001
GCs without any other immunosuppressive drug 78 (12.5%) 27 (6.5%) 15 (14.2%) 36 (35.3%) 0.0101 < 0.0001 0.0004
GCs pulses used (at least 1) 378t (73.7%) 283 t  (76.9%) 76 § (78.4%) 19 (39.6%) 0.5068 < 0.0001 < 0.0001
No GCs 29 (4.7%) 26 (6.3%) 2 (1.9%) 1 (1.0%) 0.1219 0.0568 0.9732
CYC # 487 (78.3%) 355 (85.7%) 88 (83.0%) 44 (43.1%) 0.4801 < 0.0001 <  0.0001
RTX # 58 (9.3%) 53 (12.8%) 5 (4.7%) 0 (0.0%) 0.0183 -
MTX # 39 (6.3%) 22 (5.3%) 1 (0.9%) 16 (15.7%) 0.0914 0.0003 0.0003
AZA # 30 (4.8%) 14 (3.4%) 2 (1.9%) 14 (13.7%) 0.6312 < 0.0001 0.0033
MMF # 5 (0.8%) 3 (0.7%) 0 (0.0%) 2 (2.0%) - 0.5637
IVIG # 31 (5.0%) 26 (6.3%) 3 (2.8%) 2 (2.0%) 0.2527 0.1386 0.9653
Plasmaphereses + 72 (11.7%) 56 (13.8%) 16 (15.1%) 0 (0.0%) 0.7385 -

#  No data in 3 cases of GPA; t  513 cases available for GCs pulses analysis; 1 368 cases available for GCs pulses analysis; § 97 cases available for GCs pulses analysis; ∙1 
48 cases available for GCs pulses analysis.
+  No data in 12 cases of GPA.
Additionally, 2 cases of GCs use in unknown form, 2 cases of cyclosporine use, 1 case of sulfasalazine use and 1 case of chloroquine use in induction remission. 
Assumed statistical significance level of χ2  test (with Yates correction if needed) = 0.05, adjusted with Bonferroni correction if multiple comparisons per
formed = 0.017.
Statistically significant p-values are bolded.
Abbreviations: GCs =  glucocorticoids; CYC = cyclophosphamide; RTX = rituximab; MTX = methotrexate; AZA = azathioprine; MMF = mycophenolate mofetil; 
IVIG = intravenous immunoglobulins.
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Table 3
Renal replacement therapy.

All GPA MPA EGPA GPA/MPA * (p-value)

No. of cases (N) 613 405 106 102
Haemodialysis (totally) 134 (21.9%) 87 (21.5%) 47 (44.3%) 0 (0.0%) < 0.0001
Haemodialysis temporarily 43 (7.0%) 32 (7.9%) 11 (10.4%) 0 (0.0%) 0.4136
Haemodialysis permanently/End stage renal disease 91 (14.8%) 55 (13.6%) 36 (34.0%) 0 (0.0%) < 0.0001

Assumed statistical significance level o f χ 2  test (w ith Yates correction if needed) =  0.05.
Comparison was performed only between GPA and MPA group, as there was no case of EGPA who needed renal replacement therapy. 
Statistically significant p-values are bolded.

3.5. Cumulative immunosuppressive drug doses

The median cumulative dose of cyclophosphamide equalled 7.99 g 
(4.18-14.0). The highest amount of cyclophosphamide was adminis
tered to GPA patients (9.0 g; 5.3-16.0). The median cumulative dose of 
cyclophosphamide adjusted for a year of observation equalled 2.65 g ∕ 
year with no statistically significant differences between the subgroups 
(GPA, MPA, EGPA). There were 46 cases (46/493; 9.33%), in which the 
cumulative dose of 25 g was exceeded, mainly diagnosed with GPA. The 
median cumulative dose of rituximab equalled 2000 mg (1500-2800).

More details are available in the Supplementary Table s3 and 
Supplementary Table s4.

3.6. Differences in AAV patients diagnosed in different time periods

The analysis of AAV group, based on the time of diagnosis was 
performed. The lowest use of cyclophosphamide as the maintenance 
treatment was in the group diagnosed after 2010 (20//351; 5.70%), 
comparing to the group with diagnosis made before 2004 (18/69; 
26.09%; p < 0.0001) and group diagnosed between 2004 and 2010 
(31/195; 15.90%; p =  0.0001). The use of azathioprine and metho
trexate was also lower in patients diagnosed in the most recent period 
than in the earlier periods (p =  0.0004 and 0.0115 for azathioprine use 
and methotrexate use, respectively). The details are presented in Fig. 1 
and in the Supplementary Table s5. The rate of adverse events as re
lated to the time period when the AAV diagnosis was established is 
displayed in Fig. 1.

3.7. Adverse events

Adverse events occurred in 377 of AAV patients with infections

being the most common. The definitions of adverse events were based 
mainly on clinical assessment (more detailed information with full list 
of side effects is provided in the Supplementary Table s6. All mentioned 
cases of infections in the medical documentation were considered as 
relevant. Patients who developed infections were characterized by the 
longer average observation time (median 4.75 years vs. 2.75 years; 
p =  0.034; OR = 1.05; 95% CI 1.00-1.10). Also, they more often re
ceived GCs pulses (at least one pulse vs. no pulses; 75.2% vs. 61.7%; 
p <  0.001; OR = 2.83; 95% CI 1.73-4.64) and more frequently 
needed haemodialysis (29.38% vs. 18.37%; p = 0.018; OR = 1.725; 
95% CI 1.10-2.71). Cumulative cyclophosphamide dose was not asso
ciated with occurrence of infections (p = 0.092). The detailed data are 
presented in Table 5.

3.8. Relapses and mortality

The highest proportion of patients who developed relapses was in 
the EGPA subgroup. In the analysis, regarding cumulative number of 
relapses in our AAV population, the association with infections was 
found (p =  0.0002; results obtained using linear regression model). No 
factors were revealed to be associated with the occurrence of relapses 
which required hospitalisation. More information concerning relapses 
is available in Table 1.

There were 56 deaths among all patients with AAV (8.96%). The 
mortality rate was similar in GPA and MPA groups (10.07% and 
12.26%, respectively; p = 0.5112), whereas only 1 patient diagnosed 
with EGPA died (0.98%). Treatment related factors associated with 
death were: need for haemodialysis (p < 0.0001) and steroid pulse use 
(p = 0.0425). The more detailed description of mortality among the 
cases gathered in the POLVAS retrospective database is presented in 
another publication [10].

Table 4
Immunosuppressive drugs used among those who received maintenance therapy.

All GPA MPA EGPA GPA/MPA (p-value) GPA/EGPA (p-value) MPA/EGPA (p-value)

No. of cases (N) 592 402 103 87
GCs 499 (84.3%) 333 (82.8%) 86 (83.5%) 80 (92.0%) 0.8738 0.0333 0.0804
AZA 224 (37.8%) 162 (40.3%) 23 (22.3%) 39 (44.8%) 0.0007 0.4363 0.0010
MTX 136 (23.0%) 104 (25.9%) 8 (7.8%) 24 (27.6%) 0.0001 0.7414 0.0003
MMF 99 (16.7%) 74 (18.4%) 16 (15.5%) 9 (10.3%) 0.4965 0.0693 0.2918
CYC 70(11.8%) 50 (12.4%) 10 (9.7%) 10(11.5%) 0.4450 0.8078 0.6895
CYA 23 (3.9%) 19 (4.7%) 2 (1.9%) 2 (2.3%) - - -
CLQ and HCQ 11 (1.9%) 7 (1.7%) 0 (0.0%) 4 (4.6%) - 0.1033 -
RTX 8 (1.4%) 6 (1.5%) 2 (1.9%) 0 (0.0%) - - -
LEF 2 (0.3%) 2 (0.5%) 0 (0.0%) 0 (0.0%) - - -
Other biological agents t 5 (0.8%) 3 (0.7%) 0 (0.0%) 2 (2.3%) - - -
IVIG 9 (1.5%) 8 (2.0%) 1 (1.0%) 0 (0.0%) - - -
No maintenance treatment 36 (6.1%) 28 (7.0%) 6 (5.8%) 2 (2.3%) 0.6804 -

t  Belimumab, tralokinumab, infliximab.
8 patients (5 with GPA and 3 with MPA) died < 6 months after AAV diagnosis -  they were excluded from analysis pertaining maintenance therapy.
Assumed statistical significance level of χ2  test (with Yates correction if needed) = 0.05, adjusted with Bonferroni correction if multiple comparisons per
formed = 0.017.
Statistically significant p-values are bolded.
Abbreviations: GCs =  glucocorticoids; AZA = azathioprine; MTX = methotrexate; MMF = mycophenolate mofetil; CYC = cyclophosphamide; 
CYA = cyclosporine; CLQ = chloroquine; HCQ = hydroxychloroquine; RTX = rituximab; LEF = leflunomide; IVIG = intravenous immunoglobulins.
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Fig. 1. Differences between chosen factors in AAV 
patients diagnosed in different periods.
Footnote: Cyclophosphamide, azathioprine, metho
trexate, mycophenolate mofetil use during main
tenance treatment
More detailed information is provided in the article 
text and in the Supplementary Table s5. 
Abbreviations: GCs = glucocorticoids; CYC = cy
clophosphamide; RTX = rituximab; AZA = aza
thioprine; MTX = methotrexate; MMF = mycophe
nolate mofetil; HD = haemodialysis.

Table 5
Association of chosen factors with infections occurrence.

P Odds ratio 
(exp B)

95% CI (lower 
border)

95% Cl (upper 
border)

Cumulated CYC dose 0.092 1.012 0.998 1.026
GCs pulses use < 0 .∞ l 2.759 1.677 4.536
Observation time 0.029 1.053 1.005 1.104
Haemodialysis 0.018 1.725 1.098 2.709

Binary logistic regression was used to obtain the results. Assumed level of 
statistical significance = 0.05.
Statistically significant p-values are bolded.
Abbreviations: CYC = cyclophosphamide; GCs = glucocorticoids.

4. Discussion

Based on the POLVAS registry database, we characterised the 
treatment of AAV in Poland. Demographic characteristics of described 
population did not vary considerably comparing to the populations in 
similar studies [11—15]. Generally, AAV therapy was consistent with 
recently published guidelines [16,17]. Of note, 6.1% of patients in our 
study did not receive any maintenance treatment, after exclusion of 
patients who had died before starting maintenance therapy. However, it 
might be a result of a short follow up in cases still being in an induction 
phase of remission by the time of recording their data in the registry. 
The median cumulative dose of cyclophosphamide amounted to 7.99 g, 
and does not exceed suggested whole-life dose of 25 g [17]. However, 
9.33% of registered population received doses greater than 25 g. Cu
mulative doses of cyclophosphamide in our study were lower than those 
reported in patients before publication of CYCAZAREM [7] and CY
CLOPS [18,19] results and comparable to or even lower than doses 
reported in later studies [ll,2 0 -2 3 ]. In the vast majority of cases GCs 
were used permanently during the whole observation time, probably 
due to predominance of cases with rather short observation time. Al
ternatively, it might show the tendency to prolong maintenance therapy 
with systemic GCs. Due to frequent adverse events associated with such 
treatment much shorter periods of steroid therapy are now suggested in 
the AAV patients [16,17,24].

There were some significant differences in the way AAV patients 
were treated depending on the clinical diagnosis. GCs were frequently 
the only agents used for induction of remission in EGPA patients, 
consistent with former guidelines to use steroid monotherapy in less 
severe cases [25,26]. However, according to newer data, concomitant 
use of GCs together with an additional immunosuppressive drug is 
suggested for all EGPA cases [27,28].More frequent use of methotrexate

and azathioprine, less frequent use of cyclophosphamide as well as GCs 
pulses and no use of rituximab or plasmaphereses - these differences 
may reflect less severe course of EGPA, comparing to the other AAV 
entities. However, due to the lack of the Birmingham Vasculitis Activity 
Score (BVAS) and Five Factor Score (FFS) such assumption could not be 
definitely supported. Patients with MPA required haemodialysis sig
nificantly more frequently than GPA patients. This is consistent with 
other reports showing that diagnosis of MPA and anti-myeloperoxidase 
antibodies (anti-MPO) positivity are associated with severe renal in
volvement [29,30]. Cumulative dose of cyclophosphamide was higher 
in GPA comparing to MPA, which may be due to the higher tendency to 
relapse in anti-proteinase 3 antibodies (anti-PR3) positive cases 
[31,32]. However, it might be also influenced by shorter observational 
time in MPA group, as adjustment of cumulative dose of cyclopho
sphamide for the length of observation showed similar cumulative dose 
of cyclophosphamide per year of observation. We also noticed a rela
tively high number of MPA patients treated with GCs alone for induc
tion remission (14.2%). As the trials in which such treatment regimen 
was administered showed unfavourable outcomes [33,34], and ac
cording to the current recommendations [16], such treatment should be 
abandoned.

Relatively less frequent use of rituximab in our AAV patients for 
induction of remission in severe disease exacerbation was mainly due to 
the lack of drug cost reimbursement program in our country at the time 
of data collection. Such refunding policy started by the end of 2016 
which will allow for comparison between recently recommended re
mission induction regimens by cyclophosphamide or rituximab [16] in 
a prospective arm of the POLVAS study. We also found, that renal re
covery after the time of temporary renal replacement therapy was as
sociated with lower age. Moreover, the results for possible correlation 
of cyclophosphamide as well as plasmaphereses use with renal recovery 
- the factors reported to be associated with better renal outcomes by 
others - were near the threshold of statistical significance in our analysis 
[35-37]. Adverse events assumed to be related to the treatment were 
relatively common in the studied cohort.

Not surprisingly, the most frequently seen treatment side effects 
were infections (38.8% of all cases) - similarly to the other reports 
(range of infectious complications 26-39.9%) [ll,15 ,38-40]. The fac
tors associated with higher proportion of cases with infectious adverse 
events were time of observation, GCs pulses use and need for renal 
replacement therapy. The GCs pulses use might be the reflection of 
more intensive treatment and the higher total dose of GCs, which was 
associated with higher risk of infections in the other papers [15,41]. 
Three subgroups, differed by the time of diagnosis showed some in
teresting differences. Patients diagnosed in the earlier periods received
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higher median cumulative doses of cyclophosphamide. Also, higher 
proportion of them developed infectious adverse events during follow 
up -  an observation already made by the other authors [15]. The pro
portion of cases who developed infections was the lowest in the group 
with diagnosis of AAV established after 2010, comparing to the groups 
diagnosed in the earlier periods. It may be a reflection of changes in the 
maintenance therapy over time with replacement of cyclophosphamide 
by methotrexate, azathioprine or mycophenolate mofetil. On the con
trary, it could also be associated with the shorter time of observation in 
this group. Interestingly, patients with diagnosis made after 2010 had 
significantly higher median dose of cyclophosphamide per year. It 
could be associated with the number of patients who were during or 
just after induction remission treatment in their first year of observa
tion. A remarkable decrease in cyclophosphamide use as maintenance 
therapy was seen after CYCAZAREM, than RAVE and RITUXVAS [7-9] 
publications, which reflected the change in recommendations to rather 
use other agents than cyclophosphamide for this phase of treatment. 
Treatment-related factors associated with death were: need for hae
modialysis which represents patients with severe renal involvement -  
the known factor of poor outcome in AVV [11,42], and steroid pulses 
use, which may indicate the group with more severe onset or further 
course of the disease. The cumulative number of relapses was asso
ciated with infection occurrence which could be a reflection of more 
intensive treatment, required during exacerbations of disease, which in 
turn may result in higher risk of infectious complications. The high 
prevalence of relapses in EGPA group was probably the result of as
suming asthma exacerbations as relapses -  such statement was made in 
another paper based on the data from the POLVAS population [7].

The main strength of our study is the number of cases included, 
which is the largest description of treatment strategies in AAV in 
Poland, and one of the largest ever reported.

On the contrary, there are also several drawbacks of this research. 
First of all, the data were collected retrospectively which may have led 
to some inconsistencies, errors and lacks of data. The significant 
shortage of data concerns especially the area of treatment related 
complications, which reaches about 50% of cases in some groups. Due 
to the difficulties in obtaining all necessary data, BVAS, Vasculitis 
Damage Index (VDI) and FFS indices were not assessed in the retro
spective part of the database, so the objective judgment on cases se
verity is limited. Because of the retrospective character of data collec
tion, the definitions of adverse events used in the registry are generally 
simplified, which may cause difficulties in detailed interpretation. 
Additionally, the number of adverse events and their severity was un
known. Relatively short time of observation may be considered as an
other limitation when analysing the cumulative dose of drugs used. The 
adjustment of the dose of immunosuppressant for a year of observation 
could partially overcome this limitation. The data from retrospective 
part of the database do not include also the information on the cumu
lative doses of GCs, which does not allow to analyse the overall steroid 
use. Furthermore, there are no data regarding the time to the occur
rence of the analysed events, which makes it impossible to conduct the 
time-to-event analysis. Some adverse events of immunosuppression, 
such as neoplasms, may develop over longer period of time [43,44]. 
Therefore, their proportion might be underestimated in this study. 
Prospective cohort analysis may overcome aforementioned limitations 
in the future.

5. Conclusions

The treatment regimens and associated side effects among Polish 
AAV population described in retrospective branch of POLVAS registry 
seem to be similar to the other reports. Some differences in treatment 
between specific AAV entities were found -  especially EGPA patients 
were treated less aggressively than those with MPA or GPA. Our ana
lysis indicated the tendency to limit the cyclophosphamide in newer 
cases, especially in maintenance therapy. Lower rituximab

G. Biedroń, et aL

administration was associated with no refunding policy to the end of 
2016 year. The development of infections, which were the most fre
quent adverse effects of treatment, was related with GCs pulses use, 
time of observation and need for haemodialysis, but not with cumula
tive dose of cyclophosphamide.
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Supplementary Tables

Table s1. Disease serotypes (ANCA status based on indirect immunofluorescence and/or 
ELISA assay methods) and phenotypes (clinical syndromes)

ANCA status/Clinical 
syndrome All GPA MPA EGPA

Indirect immunofluorescence
ANCA - any type 469 (88.3%f ) 334 (94.9%) 102 (99.0%) 33 (43.4%)

c-ANCA 330 (62.1%) 310 (88.1%) 11 (10.7%) 9 (11.8%)
p-ANCA 129 (24.3%) 19 (5.4%) 92 (89.3%) 18(23.7%)
Atypical 10 (1.9%) 2 (0.6%) 4 (3.9%) 4 (5.3%)

Unknown type 7 (1.3%) 5 (1.4%) 0 (0.0%) 2 (2.6%)
Absent 62 (11.7%) 18 (5.1%) 1 (1.0%) 43 (56.6%)

Not tested/no data 94 (15.0%) 65 (15.6%) 3 (2.8%) 26 (25.5%)
ELISA assay

Anti-PR3 Positive 344 (65.4%) 326 (85.8%) 12 (11.3%) 6 (12.0%)
Negative 182 (34.6%) 54 (14.2%) 84 (87.5%) 44 (88.0%)

Anti-MPO Positive 137 (26.9%) 28 (7.8%) 86 (85.1%) 23 (46.9%)
Negative 373 (73.1%) 332 (92.2%) 15 (14.9%) 26 (53.1%)

↑ Percentages of cases with available data

Abbreviations: c-ANCA = cytoplasmic ANCA pattern; p-ANCA = perinuclear ANCA pattern; PR- 
3 = proteinase-3; MPO= myeloperoxidase

32



Table s2. Differences between cases hemodialyzed temporarily and permanently.

Hemodialyzed
temporarily

Hemodialyzed 
permanently/ End 
stage renal disease

p-value

Men 58.1 % 54.9 % 0.7280
Age (years) * 54 60 0.0015
GPA ** 74.4 % 60.4 % 0.1134
Plasmaphereses 41.9 % 26.7 % 0.0779
GCs pulses use 75.7 % 81.5 % 0.4673
CYC use in induction 
therapy

92.9 % 80.2 % 0.0632

Assumed statistical significant level of χ2 test (with Yates correction if needed) = 0.05
*Analysis performed with Mann -Whitney U test (assumed level of significance=0.05). Median 
values of age are presented.
** Percent of GPA cases from total number (GPA and MPA cases).
Statistically significant p-values are bolded.

Abbreviations: CYC = cyclophosphamide; GCs = glucocorticoids
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Table s3. Cumulative doses of cyclophosphamide and rituximab

All GPA MPA EGPA p-value
Cumulative 
dose of CYC 

(gram)
Median 7.99 9.00 5.00 6.00 <0.0001(quartiles) (4.18-14.0) (5.3-16.0) (2.0-8.0) (5.4-8.58)

Cumulative 
dose of 

CYC/years of 
observation 
(gram/year)

Median
(quartiles)

2.65
(1.21-5.14)

2.59
(1.22-5.14)

3.12
(1.20-6.27)

2.12
(0.89-3.24) 0.5023

Cumulative 
dose of RTX 
(milligram)

Median 2000.0 2000.0 2000.0 0.00 0.3322*(quartiles) (1500-2800) (1500-2800) (700-2000) (0)

Analysis performed with Kruskal-Wallis test (assumed level of significance=0.05) with post Hoc
pairwise comparisons.
*Analysis performed with Mann -Whitney U test, regarding GPA and MPA cases (assumed level of 
significance=0.05).
Statistically significant p-values are bolded.

Abbreviations: CYC = cyclophosphamide; RTX = rituximab; GCs = glucocorticoids
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Table s4. Characteristics of cases in which cumulative dose of cyclophosphamide exceeded 
25.0 g

Number of all cases 46
Number of GPA cases 44
Number of MPA cases 2

Proportion of the whole group treated with 
cyclophosphamide

46/493; 9.33%

Maximum cumulative dose (g) 182
Median dose (g) 47

First quartile -  Third quartile 36-76
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Table s5. Differences between chosen factors in AAV patients diagnosed in different periods

Date of diagnosis <2004
(I)

2004-2010
(II)

>2010
(III)

p
(I vs II)

p
(I vs III)

p
(II vs III)

Number of patients 69 195 351 - - -
Patients treated with 37/47; 116/146; 220/313; 0.9146 0.2328 0.0390
GCs pulses (at least 
one)

78.72%; 79.45%; 70.29%;

Median cumulative 
cyclophosphamide 
dose (gram)

20 10 6 0.0020* <0.0001* <0.0001*

Median cumulative 1.52 1.52 3.70 1.0000 <0.0001* <0.0001**
dose of *

cyclophosphamide/ 
years of observation

(gram/year)
Use of rituximab (no. 7 8 24 0.0656 0.3546 0.1866

of patients)
Patients with infection 27/53; 77/158; 108/331; 0.7807 0.0006 0.0095

50.94% 47.73% 32.63%
Haemodialysis 15/65; 38/190; 79/349; 0.5977 0.4782 0.9379
(permanently and 
temporarily)

23.08% 20.00% 22.64%

Cyclophosphamide 18/69; 31/195; 20//351; 0.0614 <0.0001 0.0001
use∕ , 26.09% 15.90% 5.70%
Azathioprine use∕ , 27/69; 89/195; 107/351;3 0.3490 0.1590 0.0004

39.13% 45.64% 0.48%

Methotrexate use∕ , 18/69; 53/195; 63/351; 0.8604 0.1173 0.0115
26.09% 27.18% 17.95%

Mycophenolate 9/69; 31/195; 57/351; 0.5699 0.5049 0.9171
mofetil use^ 13.04% 15.90% 16.24%

Analyses performed with Kruskal-Wallis test with post Hoc pairwise comparisons or χ2 test (with 
Yates correction if needed) and χ2 test. Assumed level of significance=0.05, (adjusted with 
Bonferroni correction if multiple comparisons performed = 0.017).

*Post hoc tests p-values. Kruskal Wallis test p<0.0001 
**Post hoc tests p-values. Kruskal Wallis test p<0.0001 
↑ In maintenance therapy

Statistically significant p-values are bolded.
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Table s6. Treatment -associated adverse events

All GPA MPA EGPA GPA/MPA
p-value

GPA/
EGPA
p-value

MPA/
EGPA
p-value

Skin* 99/555 83/398 10/105 6/52 0.0078 0.1127 0.6945(17.8%) (20.9%) (9.5%) (11.5%)
Hematologic 53/554 35/398 15/104 3/52 0.0879 0.6365 0.1838(9.6%) (8.8%) (14.4%) (5.8%)

Infection 214/551 151/398 44/101 19/52 0.3008 0.8446 0.4029(38.8%) (37.9%) (43.6%) (36.5%)
Digestive 78/549 58/395 10/104 10/50 0.1801 0.3249 0.0726system (14.2%) (14.7%) (9.6%) (20.0%)

Autoimmune 3/557 1/399 0/105 2/53
disorders (0.5%) (0.3%) (0.0%) (3.8%)

Neurologic 43/559 27/402 10/105 6/52 0.3247 0.2076 0.6945system (7.7%) (6.7%) (9.5%) (11.5%)
Neoplasms 9/552 7/394 2/105 0/53

(1.6%) (1.8%) (1.9%) (0.0%)
Constitutional 145/549 119/395 15/102 11/52 0.0018 0.1805 0.3124symptoms (26.24%) (30.1%) (14.7%) (21.2%)

Assumed statistical significance level of χ2 test (with Yates correction if needed)= 0.05, adjusted 
with Bonferroni correction if multiple comparisons performed= 0.017.
Statistically significant p-values are bolded.

*Definitions of treatment-associated adverse events:
Skin complications: Urticaria/Rash at the site of drug injection/Other rash
Hematologic: Leukopenia (<2500/ul)/Thrombocytopenia<100000/ul
Infection: Skin/Upper airways/Lower airways/Urinary system/Genital infection/Digestive
tract/Central nervous system/Sepsis/Tuberculosis/Multifocal progressive
leukoencephalopathy/Other infections
Digestive system: Liver (liver function tests > 3x ULN)/Stomach ache/Intestinal
inflammation/Nausea and/or vomiting/Other
Autoimmune disorders: Lupus-like syndrome/Interstitial lung disease (based on HRCT
image)/Other
Neurologic system: Demyelinating disorder/Neuropathy (mono or polyneuropathy)/Epileptic
seizures/Headache/Spasticity/Other
Neoplasms: Lymphoma/Leukaemia/Non-melanoma skin cancer/Other
Constitutional/general symptoms: Fever/Flu-like symptoms/Vertigo/Fatigue/Mental
disorders/Other

Abbreviations: ENT = ear, nose, throat
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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 o f the Polish population o f AAV with RI was conducted, based on data from the POLVAS registry. 

Standard descriptive statistics, χ2 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 polyangii
tis (MPA) (9.5%). Proportion o fR I in GPA, MPA, and EGPA accounted for 67.8%; 40.0%; 97.6%, respectively. The number 

o f relapses was higher in the RI group (median 1.0 vs. 0.0; p=0.01). In the subgroup o f combined GPA and MPA with RI,
the trends toward higher proportion o f deaths (I l  .7% vs. 5.7%; p=0.07), relapses requiring hospitalisation (52.2% vs. 

42.4%,p=O,O7) and relapses requiring admission to the intensive care unit (5.6% vs. 1.4%, p=0.09) were observed, median 
maximal concentration ofCRPwas higher (46 vs. 25 mg/l; p=0,01) and more aggressive treatment was administered.

Conclusion
Prevalence o f RI in the Polish population o f 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 o f disease and its presence prompts more aggressive treatment.

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

Clinical and Experimental Rheumatology 2022; 40: 000-000.

38



Respiratory involvement in ANCA vasculitides ∕  G. Biedroń et al.

Grzegorz Biedroń, MD
Anna Włudarczyk, MD, PhD
Katarzyna Wawrzynka-Adamczyk, MD, PhD 
Krzysztof Wójcik, MD, PhD 
Jacek Musiał, MD, Prof 
Stanisława Bazan-Socha, MD, Prof 
Zbigniew Zdrojewski, MD, Prof 
Anna Masiak, MD, PhD 
Zenobia Czuszyńska, MD, PhD 
Maria Majdan, MD, Prof 
Radosław Jeteniewicz, 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 Dębska-ŚlizieA, MD, Prof 
Hanna Storoniak, MD, PhD 
Barbara Bułło-Piontecka, MD, PhD 
Witold Tłustochowicz, MD, Prof 
Joanna Kur-Zalewska, MD, PhD 
Małgorzata Wisłowska, 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 o f  Intensive Care and 
Perioperative Medicine,
Jagiellonian University Medical College, 
ul. Wrocławska 1-3,
30-901 Krakow, Poland.
E-mail address:

Wojciech Szczeklik® uj^du.pi 
Received on April 6, 2021; accepted in 
revised form on August 30,2021.
© Copyright CLINICAL AND 
Experimental rheumatology 2022.

Competing interests: none declared.

Introduction
Antineutrophil cytoplasmic anti
body (ANCA)-associated vasculitides 
(AAV) is a group of rare (1), autoim
mune diseases of unknown aetiology 
and varied clinical image, which may 
present as a systemic disease with 
multiorgan involvement. The group 
of AAV consists of three distinct enti
ties: granulomatosis with polyangii
tis (GPA), microscopic polyangiitis 
(MPA) and eosinophilic granulomato
sis with polyangiitis (EGPA) (2). The 
diagnostic process leading to establish
ing the diagnosis of AAV is complex. 
Usually, it requires a combination of 
clinical data, laboratory 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) arc 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 w ithout 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 χ2 
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 involve
ment, according to POLVAS defini-
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tion. From this group, 316 individu
als (66.5%) had radiological confir
mation of pulmonary abnormalities 
(RI group). They were included into 
further analysis and compared 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 preva
lence of respiratory involvement 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%, 
74.3% 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 nιunber of relaps
es were significantly higher in the RI 
group (median=l 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

Table I. Symptoms, signs, conditions and results of additional tests attributable to respira
tory involvement included in the POLVAS questionnaire.Symptoms and signs DyspnoeaDry coughWet cough with purulent sputumI laemoptysisWheezingPleural painOther symptoms signs related to respiratory systemResults of imagining tests Lung fibrosisNodules or cavities in lungsLung infiltrationDiffuse alveolar haemorrhagePleural effusionOllier clinical conditions associated with respiratory involvement Respirator) disorders requiring oxygen therapy Respirator) failure requiring intubation
Table II. Comparison of chosen parameters between the RI and non- RI groups.RI group Non-RI group p-value
GPΛ General data206 316; 65.2% 98/145 67.6% 0.61MPA 30 316; ∙).5', 45/145 31.0% <0.01EGPA 80316; 25.3% 2/145 1.4% <0.01Men 149316; 47.2% 57/145 39.3% 0.12Age a, the lime of diagnosis (years) 51.0 (36.0-60.0) 53.0 (40.0-65.0) 0.02Time o f observation (months) 57.0 (24.0-98.0) 41.0 (16.0-103.0) 0.13Smoking (current or past) 74207; 35.7% 38/97; 39.2% 0.56
Constitutional symptoms Symptoms and signs283 315; 89.8% 116/144 80.6% 0.01Musculoskeletal system 185310; 59.7% 78/145 53.8% 0.24Skin 121314; 38.5% 46/143 32.2% 0.19Eye ophlhalmological manifestations 65312; 20.8% 31 143 21.7% 0.84Ear nose throat (ENT) 234/315; 74.3% 87 145 60.0% <0.01Cardiovascular system 74 315; 23.5% 13/144 9.0% <0.01Gastrointestinal system 52 314; 16.6% 11/145 7.6% 0.01Kidneys 175 315; 55.6% 88 142 62.0% 0.20Genitourinary system 7/315; 2.2% 1/144 0.7% 0.44’Central nervous system (CNS) 33 312; 10.6% 6/145 4.1% 0.02Peripheral nervous system 218 306; 28.8% 23/145 15.9% <0.01
Deaths Deaths and relapses28 310; 9.0% 8/137; 5.8% 0.25Total number of relapses 1.0 (0.0-2.0) 0.0 (0.0-1.0) 0.01Relapses requiring hospitalisation (at least one) 135 277; 48.7% 59 141 41.8% 0.18Relapses requiring IC C  stay 14276; 5.1% 2/140; 1.4% 0.12
cΛ N C A  presence Laboratory tests170 268; 63.4% 72/121 59.5% 0.46pA N C A  presence 51/268; 19.0% 42/121 34.7% <0.01A N C A  absence 47 268; 17.5% 7/121 5.8% <0.01anti-PR3 168 254; 66.1% 80 130 61.5% 0.2553anti-MPO 52 252; 2<)(.% 42/127 33.1% 0.01Iiosinophilia 84275; 30.5% 5/125; 4.0% <0.01Maximal C R P  serum concentration (mg 1); & 38.0 (12.0-90.3) 25.1 (6.6-75.7) 0.06Maximal creatinine concentration (mg dl) 1.0 (1.0-2.1) 1.3 (1.0-4.6) 0.02Data 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 o f cases with the relevant feature to all cases with or without R I, respectively.'Yates correction used; ⅝t the time of diagnosis.Statistically significant values arc in bold.PR3; proteinase 3; M IO : myeloperoxidase.
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Table III. Comparison of treatment administered in the RI and the non-RI group.RI group Non-RI group p-valueRemission 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 15.3% 0.17
GCs pulses used (at least 1) 185237; 78.1% 87 129 67.4% 0.03
CYC 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% 11144 7.6% 0.43
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; 15.4% 37/140 26.4% 0.01
Haemodialysis (permanently) 27/312; 8.7% 28 140 20.0% <0.01Maintenance treatment
GCs 223/265: 84.2% 115139; 82.7% 0.71
AZA 118/265; 44.5% 42/139; 30.2% 0.01
MTX 73/265: 27.5% 35139; 25.2% 0.61
MMF 48/265; 18.1% 19139; 13.7% 0.25
CYC 32 265; 12.1% 11/139; 7.9% 0.20
CYA 15/265; 5.7% 5/139; 3.6% 0.36
RTX 3/265; 1.1% 2/139; 1.4% 0.83*‘Yates correction used. Statistically significant values are in bold.C Y C : cyclophosphamide; RTX: rituximab; M TX: methotrexate; A ZA : azathioprine; M M F: mycophe- nolate; IV IG : intravenous immunoglobulins; C Y A : cyclosporine.
had slightly higher maximal creatinine 
level.
Detailed information on the laboratory 
differences between the RI and non-RI 
groups are shown in Table II. 
Interestingly, glucocorlicosteroids 
(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. 30.4%, respectively), 
comparing to the non-RI patients. On 
the other hand, patients from the non- 
RI group were haemodialysed more 
frequently 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 significandy elevated maximal CRP 
concentration (46 vs. 25 mg∕l) and die 
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 dining 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%; />=0.07; respectively). On the 
other hand, permanent need for haemo
dialysis was observ ed 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 widι 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 arc included in the supple
mentary 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 inv olve
ment cases was higher in GPA than in 
MPA, which is commonly reported in 
other studies (7, 19, 20). The overall 
rate of respiratory inv olvement 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 inv olvement 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, gastroin
testinal, and peripheral nervous sys
tem involvement were observed more
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Table IV. Differences between the RI and the non-RI group in defined subgroups.RI group Non-RI group p-valueGPA subgroupMen 106/206 51.5% 37/98 37.8% 0.03Constitutional symptoms 186 205 90.7% 77/97 79.4% 0.01Renal involvement 126 206 61.2% 45/96 46.9% 0.02Maximal creatinine concentration (mg/dl); median 1.03 (1.0-2.78) 1.00 (0.88-2.2) 0.02Maximal C R P concentration (mg 1); median* 45.5 (13.0-103.5) 22.0 (5.0-75.7) 0.02Total G C s use* 200/205 97.6% 86 97 88.7% <0.01G C s without any other immunosuppressive drug* 7 205 3.4% 12/97 12.4% <0.01C Y C  use4 186 205 90.7% 74/97 76.3% <0.01G C s pulses use (at least one) 149 179 83.2% 57/86 66.3% <0.01M T X  use* 9205 4.4% 10/97 10.3% <0.05M PA subgroupG C s without any other immunosuppressive drug" 0/30 0.0% 10 45 22.2% 0.02'C Y  C  use4 30 30 100.0% 33/45 73.3% 0.01GPA-M PA subgroupMen 123 236 52.1% 56/143 39.2% 0.01MPA diagnosis 30/236 12.7% 45 143 31.5% <0.01Constitutional symptoms 212 235 90.2% 114 142 803% 0.01Musculoskeletal system 150 233 64.4% 77/143 53.8% 0.94Ear nose throat (ENT) 166 235 70.6% 87 143 60.8% <0.05Central nervous system involvement 27/232 11.6% 6/143 4.2% 0.01Maximal C R P concentration (mg 1); median* 46.0 (14.0-105.0) 25.0 (6.6-75.1) 0.01c A N C A  presence 161 208 77.4% 72/119 60.5% <0.01p A N C A  presence 38208 183% 40/119 33.6% <0.01anti-PR3 164218 75.2% 80 129 62.0% 0.01anti-MPO 38216 17.6% 41/126 32.5% <0.01Total G C s use* 230 235 97.9% 129142 90.8% <0.01G C s without any other immunosuppressive drug" 8  235 3.4% 22 142 15.5% <0.01C Y C  use4 216/235 91.9% 107 142 75.4% <0.01IV IG  use4 19 235 8.1% 3/142 2.1% 0.03G C s pulses use (at least one) 175 208 84.1% 86 127 67.7% <0.01
A Z A  uses 100/233 42.9% 42/137 30.7% 0.021 laemodialysis (permanently) 27/232 11.6% 28/138 20.3% 0.02‘Yates correction used. sA l the time o f diagnosis, i n  remission induction treatment, sln maintenance treatment.
frequently in the RI group, mainly due 
to EGPA prevalence, for which these 
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 rale 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 
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 tow ards 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), w as 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 DAII 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
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subgroup. Conversely, renal involve
ment and higher maximal creatinine 
concentration were observed in GPA 
RI subgroup. These Hndings 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 
significance of asymptomatic pulmo
nary nodules and DAH is considerably 
different. To partially overcome this 
limitation, we selected the subgroup 
with radiologically confirmed disease. 
Unfortunately, there is no information 
on the type of performed imaging test, 
which may limit interpretation, as the 
sensitivity of X-ray and computed to
mography is different. Due to the inclu
sion of only the eases with radiological 
confirmation, we had to exclude from 
the analysis 154 cases, which may re
sult in the bias. Nevertheless, even af
ter 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 number of 
cases included in the study, as well as 
the similarity of the main characteris
tics of this group to the other cohorts, 
makes this report reliable and valuable. 
Creation of the POLVAS registry by 
the collaboration of 9 prominent medi
cal centres in Poland, which is to date 
the largest database of AAV cases in 
Poland, enabled to characterise Polish 
population of AAV. The ongoing pro
spective part of POLVAS project holds 
the promise 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 
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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Supplementary Table SI. Comparison of chosen parameters between the RI and non- RI 
groups of all AAV, fulfilling P()LVAS definition of respiratory involvement.RI group Non- RI group p-valueGeneral dataAU AA V 475 620; 76.6% 145 620; 23.4%GPA 315 475; 66.3% 98/145; 67.6% 0.7765MPA 60 475; 12.6% 45/145; 31.0% <0.0001EGPA 100475; 21.1% 2/145; 1.4% <0.0001Men 238 475; 50.1% 57/145; 39.3% 0.0227Age at the time of diagnosis (years) 49.8 ± 15.6 52.7 ± 16.3 0.0584Symptoms and signs*Cardiovascular system 95/473; 20.1% 13/144; 9.0% 0.0022Gastrointestinal system 72473; 15.2% 11/145; 7.6% 0.0183Central nervous system (CNS) 48 471; 10.2% 6/145: 4.1% 0.0242Peripheral nervous system 119 464; 25.6% 23/145; 15.9% 0.0150Deaths and relapsesDeaths 48 465; 10.3% 8137; 5.8% 0.1124Total number of relapses 1.0 (0.0-2.0) 0.0 (0.0-1.0) 0.0035Relapses requiring hospitalisation (at least one) 227/431; 52.7% 59/141; 41.8% 0.0257Relapses requiring IC C  stay 28 429; 6.5% 2/140; 1.4% 0.0335Laboratory tests'p A N C A  presence 86 399; 21.6% 42/121; 34.7% 0.0033A N C A  absence 54/399; 13.5% 7/121; 5.8% 0.0203lk>sinophilia 106 417; 25.4% 5/125; 4.0% <0.0001Maximal CR P serum concentration (mg 1); *  36.0 (11.0-90.0) 25.0 (6.0-75.0) 0.0489Treatment//G C s  in remission induction 455473; 96.2% 131 144; 90.1% 0.0120A Z A  in maintenance treatment 165/415; 39.8% 42/138; 30.4% 0.0499The proportions included in the columns described as RI group and non-RI group are the proportionsof cases with the relevant f eature to all cases with or without RI, respectively.Data are presented as median and interquartile range or mean and standard deviation, as appropriate. ♦Yates correction used. atAt the time o f diagnosis 'Only statistically significant values are presented.PR3: proteinase 3; MIX): myeloperoxidase; GCs: glucocorticosteroids; A Z A : azathioρrine.
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Supplementary Table S2. Differences between the RI and the non-RI group in delined 
subgroups of AAV, fulfilling POLVAS definition of respiratory involvement.RI group Non-RI group p-value
Men GPA subgroup171/315, 54.3% 37/98; 37.8% 0.0043Constitutional symptoms 276/314; 87.9% 77/97; 79.4% 0.0352Renal involvement 206315; 65.4% 45 96; 46.9% 0.0011Relapses requiring IC C  stay 17 305; 5.6% 0/94; 0.0% 0.0406*Maxima] creatinine concentration 1.2 (1.0-3.3) 1.0 (0.9-2.2) 0.0038(mg dl); medianMaximal C R P concentration (ma 1); 40.0 (10.5-111.0) 22.0 (5.0-75.7) 0.0172median λA N C A  absence 10/270; 3.7% 7/75; 9.3% 0.0472Total G C s use' 297/313; 94.9% 86 97; 88.7% 0.0307G C s intravenous use' 249/313 ; 79.6% 60 97; 61.9% 0.(KKUG C s without any other immunosuppressive; 18/313; 5.8% 12/97; 12.4% 0.0287drug*C Y C  use* 278 313; 88.8% 74/97; 76.3% 0.0020Plasmaphereses 50310; 16.1% 6 92; 6.5% 0.0194G C s pulses use (at least one) 224 279; 80.3% 57/86; 66.3% 0.(X)70M TX  use* 12/313; 3.8% 10/97; 10.3% 0.0134M I X  uses 69 308; 22.4% 32/95; 33.7% 0.0265
Relapses requiring hospitalisation MPA subgroup23/60; 38.3% 9/45; 20.0% 0.0434anti-PR3 presence 3/53; 5.7% 9/42; 21.4% 0.0470*C Y  C  use* 54 60; 90.0% 33/45; 73.3% 0.0249GPA-MPA subgroupMen 205 375; 54.7% 56/143 ; 39.2% 0.0016MPA diagnosis 60 375; 16.0% 45/143; 31.5% 0.0001Central nervous system involvement 40 371; 10.8% 6/143; 4.2% 0.0191Deaths 47 365; 12.9% 8135; 5.9% 0.0274Relapses requiring hospitalisation 205 368; 55.7% 59/139; 42.4% 0.0077Relapses requiring IC C  stay 27/365; 7.4% 2 138; 1.4% 0.0193Maximal C R P concentration 43.0 (13.0-107.0) 25.0 (8.0-75.0) 0.0118(mg 1); median & c A N C A  presence 248 327; 75.8% 72 119; 60.5% 0.0015p A N C A  presence 70/327; 21.4% 40/119; 33.6% 0.0082anti-PR3 256 342; 74.9% 80/129; 62.0% 0.0060anti-MPO 272331; 21.8% 41 126; 32.5% 0.0169G C s intravenous use' 302 373 ; 81.0% 94/142; 66.2% 0.0004C Y C  use* 332 373; 89.0% 107 142; 75.4% 0.0001G C s without any other immunosuppressive 24 373; 6.4% 22/142; 15.5% 0.0013drug*Plasmaphereses 61/370; 16.5% 11/137; 8.0% 0.0154G C s pulses use (at least one) 270 334; 80.8% 86 127; 67.7% 0.0027Only statistically significant values are presented.*Yates correction used. aAt the time of diagnosis. *In remission induction treatment. sIn maintenance treatment.
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Abstract
Background: ANCA-associated vasculitides (AAV) is a group o f rare disorders where 
inflammation and damage o f the small blood vessels lead to  dysfunction o f the  sup
plied organs. In severe flares o f the disease patients may require intensive care unit (ICU) 
admission and treatment.The study aims to  characterize Polish patients w ith  AAV who 
were admitted to  the ICU and compare them to  the others.

M ethods: An observational, retrospective study based on the POLVAS -  registry o f Pol
ish adult patients w ith  AAV was carried out. Patients adm itted to  the ICU (ICU group) 
were identified and compared w ith  the patients w ho did not require ICU admission 
(non-ICU group). Characteristics and comparison between groups were made using 
standard statistic descriptive methods.

Results: 30 patients admitted to  the ICU were identified among 573 cases included in 
the registry. All patients in the ICU group w ith  available data were ANCA positive.The 
clinical manifestations related to  the ICU admission were respiratory, renal and central 
nervous system involvement.The treatment regimen for remission induction was similar 
in both groups. Almost half o f the patients in the ICU-group (48.3%) required dialysis, 
whereas in the non-ICU group it was 21.8% (P = 0.01). Infections were also more fre
quent in the ICU group (72.4% vs. 36.9% P < 0.001).The mortality rate among patients 
who needed ICU treatment was significantly higher when compared to  the rest o f the 
patients (53.6% vs. 7.8%; P <  0.001).

Conclusions: In the Polish AAV cohort one in twenty patients required ICU admission. 
This group was characterized by multiple organ involvement and high mortality.

Key w ords: auto im m une diseases, vasculitis, intensive care unit, ANCA, ICU, AAV.
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TABLE 1. Types of ANCA-associated vasculitides

N am e Abbrev ia tion M ost fre q u e n t ty p e  o f  an tibod ies

Ind irec t

im m unofluorescence (IIF ) te s t

ELISA test

Granulomatosis with polyangiitis GPA c-ANCA Anti-PR3

Microscopic polyangiitis MPA p-ANCA Anti-MPO

Eosinophilic granulomatosis with polyangiitis eGPA p-ANCA Anti-MPO

ELISA -  enzyme-linked immunosorbent assay, p-ANCA -  perinuclear immunofluorescence ANCA pattern, c-ANCA -  cytoplasmic immunofluorescence ANCA pattern, MPO -  myeloperoxidase, 

PR-3 -  proteinase 3

ANCA-associated vasculitides (AAV) is a g roup  o f 
th ree  d isorders in w h ich  in fla m m a tio n  and dam age 

o f  th e  sm all b lo o d  vessels are co rre la te d  w ith  th e  
presence o f a n tin e u tro p h il cy top lasm ic  an tibod ies  
(ANCA). It is considered to  be a rare disease w ith  an 
incidence betw een 12 and 33 cases/1 m illion  p op u 
la t io n /! year [1].

The m a in  c lin ica l types o f  AAV, based on  Cha
pel H ill c lass ifica tion  [2 ], are g ran u lom a to s is  w ith  
p o lya n g iitis  (GPA), m icroscop ic  p o lya n g iitis  (MPA), 

and e os in o ph ilic  g ranu lom a tos is  w ith  p o lya n g iitis  
(eGPA). Details are lis ted in Table 1.

In ra re  cases, AAV m a y  be  d ia g n o s e d  based 
on  c lin ica l p rese n ta tio n  and  p a th o lo g ica l f in d in g s  
w ith o u t  ANCA a n t ib o d ie s  p re se n t [3 ].T h e  m a in  
pa thom echan ism  consists o f an im m une-m ed ia ted  
in f la m m a to ry  process th a t occurs in  th e  w a lls  o f  

small vessels. Necrosis o f  these vessels leads to  dys
fu n c tio n  o f  th e  supp lied  organs [3 ].The clear causes 
o f such an au to im m u n e  reaction  are still unknow n. 
C linical m an ifesta tion  o f th e  AAV can vary from  sin
g le -o rg an  in vo lve m e n t to  ra p id ly  p rog ress ing  sys
te m ic  disease. A lm ost every organ can be invo lved, 

a ltho u g h  in th e  intensive  care u n it (ICU) se tting  the  
m o s t im p o r ta n t and  p o te n t ia lly  life - th re a te n in g  
m a n ife s ta tio n s  are p u lm o n a ry , rena l, and  n e u ro 
logical [4].

P u lm o n a ry  in v o lv e m e n t m ay lead to  d iffu se d  
a lveo la r haem orrhage  w ith  sym p tom s like  cough, 
dyspnoea, and  haem op tys is . L a b o ra to ry  and  im 
a g in g  fin d in g s  in c lu d e  decrease o f  h ae m o g lo b in  
concen tra tion  (Hb) in com p le te  b lood  co un t (CBC), 
g ro u n d -g la s s  o p a c itie s  in  ch es t X -ray and  chest 
c o m p u te d  to m o g ra p h y  (CT), b lo o d -s ta in e d  d is 

charge  in b ronchoscopy, and hem oside rin  loaded 

m acrophages in b ron ch o -a lve o la r lavage (BAL) [5, 
6]. O th e r co m m on  resp ira to ry  tra c t m an ifesta tions 

are lun g  g ranu lom as, b ro n ch i m ucosa ulcers, and 
tracheal o r su bg lo ttic  stenosis.

Renal invo lvem ent presents as g lom eru loneph ri
tis  w ith  progressive (o ften  rap id ly) renal fa ilure. In i
tia lly  it can be asym ptom atic.Typical laboratory fin d 
ings are proteinuria, active urinary sedim ent w ith  red 
b lood  cells and granular casts, and increased creati
n ine  and urea serum  concen tra tion  [7].

N euro log ical m anifestation  typ ica lly  presents as 
m ononeuritis  m u ltip lex . M uch rarer, b u t po te n tia lly  
fa r m ore  dangerous, is th e  centra l nervous system  
(CNS) invo lvem ent, w h ich  m ay lead to  ischaem ic or 
haem orrhag ic  stroke [8].

Diagnosis
The course o f  AAV is characterised by flares and 

rem issions. In the  case o f  a suspected flare o f  a d is
ease, it  is im p o rta n t to  d is tingu ish  th e  disease from  
th e  c o m p lic a t io n s  o f  im m u n o s u p p re s s iv e  t re a t

m ent, like  sepsis. A n o th e r ICU c h a lle ng e  is th e  d i
agnosis o f  th e  o nse t o f  th e  disease, w h ic h  can be 

fu lm in a n t and life -th rea ten ing  [9). W hen p u lm onary  
and renal d is func tion  coexist, so-called pu lm onary- 

renal syndrom e can be suspected and th e  d ia g n o 
sis o f  vascu litis  is ve ry  p rob a b le . Two m a in  causes 
o f pu lm onary-renal syndrom e are AAV and a n ti-g lo 

m erular basem ent m em brane disease (Goodpasture 
syndrom e -  GPS) [10]. Im m unolog ica l tests, such as 
ANCA screening, as w ell as rheum a to logy o r c lin ical 
im m u n o lo g y  consu lt, m ay a llo w  a d iagnos is  to  be 
m ade w ith o u t delay. W hen possible, o b ta in in g  the  
samples fo r h is topa tho log ica l exam ination  (e.g. k id 

ney b iopsy) m ay be e x tre m e ly  h e lp fu l to  establish 
the  diagnosis and severity o f th e  disease, and hence 
to  d e te rm in e  fu r th e r procedures.

Treatment
Trea tm ent o f AAV is based on im m unosupp res

sion w ith  g lu co co rtico s te ro id s  and a d d itio n a l im 
m unosuppressants, such as cyc lop h o sph a m id e  or 
r itu x im a b . It  is carried  o u t in tw o  stages: in tensive  
im m un o su pp re ss ive  tre a tm e n t to  ind u ce  disease 
rem ission, fo llow ed  by m ilde r m aintenance therapy. 
In the  ICU setting, in cases o f AAV patients, induction  
the rapy o ften  requires an aggressive approach [11] 

and can be com bined w ith  in terventions such as m e
chanical ve n tila tio n , co n tinuous renal rep lacem ent 
th e ra py , and  th e ra p e u tic  p lasm a e xcha n g e  [12]. 
There are also re po rts  m e n tio n in g  use o f  ECMO in 
d iffused alveolar haem orrhage due to  AAV [1 3 ,14].

Patients w ith  AAV a d m itte d  to  an ICU can also 
su ffe r fro m  severe in fe c tio n  and sepsis due  to  im 
m unosuppress ive  tre a tm e n t. Therefore, th o ro u g h
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m icrob io log ica l cu ltu re  testing  and broad-spectrum  
a n tib io tics  w hen  needed are essential.

POLVAS registry
The in itia tive  nam ed POLVAS is th e  C onsortium  

o f  th e  Polish V ascu litis  Registry, w h ic h  was estab 

lished to  g a th e r data  on  Polish a d u lt vascu litis  pa
tients . A low  inc idence  o f  AAV m akes it  im poss ib le  

fo r  a s ing le  centre  to  design  and pursue c lin ical t r i 
als w ith  a substantia l num b e r o f patien ts; therefore, 
POLVAS was created by n ine  centres [15].

The p resen ted  research is based on  th e  re tro 

spective  p a rt o f  th e  POLVAS reg is try  database. The 
m ain  a im  o f th e  s tu d y  is to  characterise  Polish pa
tie n ts  w ith  AAV w h o  w ere  a d m itte d  to  th e  ICU and 
co m pa re  th e m  to  th o s e  w h o  d id  n o t  need  such 

trea tm en t.

METHODS
This is a m u lticen tre , re trospective, observa tion 

al, registry-based study on patien ts  d iagnosed w ith  

AAV betw een 1990 and 2016.
The s tu d y  was ca rried  o u t in accordance  w ith  

th e  eth ica l p rinc ip les  o f the  D eclaration o f  Helsinki 

d eve lo pe d  by  th e  W orld  M edica l A ssocia tion . The 

s tu d y  p ro to c o l was a pp ro ve d  by th e  Ja g ie llo n ia n  
U n ive rs ity  B ioe th ics C o m m itte e  (Krakow, Poland) 
(approva l no. 122 /6120 /25/2016). A ll POLVAS par
tic ip a tin g  centres acqu ired  Local Ethics C om m ittee  
approval. In fo rm ed  consent was o b ta in e d  from  the  

partic ipants.
A ll inc luded  pa tien ts  w ere  d iagnosed  w ith  vas

cu litis  accord ing  to  th e  A m erican C ollege o f Rheu
m a to lo g y  (ACR) c lass ifica tion  c rite ria  [16] and th e  
2012 Revised In te rn a tio n a l Chapel H ill Consensus 

c rite ria  [2 ]. D em ograph ics, la b o ra to ry  te s t results, 
c lin ica l data, and tre a tm e n t de ta ils  w ere co llec ted  
fro m  th e  p a tie n ts ' m ed ica l records using  an e lec
tro n ic  fo rm . The characteristics o f  th e  en tire  co h o rt 
are described in separate m anuscrip ts  [1 7 ,18].The 
presented analysis concerns com parison o f th e  AAV 
patients a dm itte d  to  th e  ICU (ICU group) to  patients 
w ho  d id  n o t require ICU adm ission (non-ICU group). 
ICU adm iss ion  was d e fin e d  in  th e  fo rm  as "Severe 
disease fla re  requ iring  ICU adm ission"

S tandard  descrip tive  s ta tis tics w ere  used. Nor
m al d is tr ib u tio n  o f  va riab les  w as checked  by th e  
S h a p iro -W ilk  te s t, and  h o m o g e n e ity  o f  variances 

was assessed by  Levene's test. To com pare th e  stud
ied groups th e  χ2 tes t (w ith  Yates co rrec tion  if  need

ed) and M ann-W h itney U tes t w ere used. The P-val- 
ue < 0.05 was considered as sta tis tica lly  s ign ificant, 
m od ifie d  w ith  Bonferron i co rrec tion  w hen  m u ltip le  
com parisons w ere perfo rm ed . The assumed level o f 
s ign ificance fo r m u lt ip le  com parisons accord ing  to  
Bonferron i co rrec tion  equa lled  0.017.

C a lc u la tio n s  w e re  p e r fo rm e d  w ith  S ta tis tica  
13 so ftw are  (StatSoft', Tulsa, OK, USA).

RESULTS
A m o n g  573 cases in c lu d e d  in  th e  re tro s p e c 

tive  POLVAS database, the re  w ere 30 cases (5.24%, 
30/573; 18 m ales; P =  0.21) w h o  w ere a d m itte d  to  
th e  ICU. M e d ia n  t im e  o f  o b s e rv a tio n  (d e fin e d  as 

th e  d iffe re n ce  b e tw e e n  th e  da te  o f  e n ro lm e n t to  
th e  database and th e  date  o f  th e  d iagnosis) in th e  
ICU g rou p  equa lled  th ree  years (2.0—8.0), w h ich  was 
s im ila r c o m p a rin g  to  th e  non-ICU  g ro u p  (4 years, 

2.0-8.0; P =  0.98). A ll pa tien ts  in th e  ICU g rou p  w ere 
ANCA pos itive  (in fiv e  cases th e re  was n o  data  re 
g a rd in g  ANCA status), whereas 9%  o f cases in  th e  
non-ICU g ro u p  w ere  ANCA negative . MPA d ia g n o 
sis, p-ANCA presence in  IF te s t as w ell as anti-M PO  
presence in ELISA assay w ere  associated w ith  th e  
risk o f ICU adm ission (P < 0.01). The resp ira to ry  sys
tem  was a ffected  in 93.3% o f ICU cases. Pulm onary, 
renal, CNS, and eye invo lve m e n t w ere  s ign ifica n tly  
m ore fre q u e n t in th e  ICU g ro u p  (P =  0.03; P =  0.01; 
P < 0.01; P =  0.03). There w ere  also m ore  in fec tions  

and m ore deaths in th e  ICU g rou p  com pared to  the  
non-ICU g ro u p  (b o th  P < 0 .01 ).The deta ils  are p re 
sented in  Table 2.

In it ia l tre a tm e n t fo r  rem iss ion  in d u c tio n  was 

a n a lyse d .T h e  m a in  tre n d s  based on  g lu c o c o r t i-  
cos te ro ids  and  c y c lop h o sph a m id e  w ere th e  same 
in  b o th  g rou p s ; how ever, th e  c y c lo p h o s p h a m id e  
c u m u la tiv e  dose  was s ig n if ic a n t ly  h ig h e r in  th e  

non-ICU g roup , reaching 8.0 g (m edian: 4 .7 -15.0  g, 
P <  0.01). T h e rap e u tic  plasm a exchange was used 
s im ila rly  in b o th  groups, b u t in travenous im m u n o 

g lo b u lin s  w e re  m ore  fre q u e n tly  g ive n  to  th e  pa 
tients  w h o  needed ICU tre a tm e n t d u ring  th e  course 
o f  disease (17.2% vs. 4.8%, P <  0.01). A lm os t h a lf o f 
the  patients in th e  ICU-group (48.3%) required d ia ly
sis tre a tm e n t at some po in t, whereas in th e  non-ICU 
g roup  it was on ly  21.8% (P =  0.01). Details a bo u t the  
tre a tm e n t are g iven  in Table 3.

DISCUSSION
Generally, ANCA-associated vasculitides are d i

agnosed and trea ted  in specia lised  in te rn a l m e d i
c ine  dep a rtm e n ts , like  rh eum a to logy , neph ro logy, 
o r pu lm onology. The m a jo rity  o f th e  patien ts  d o  not 

require  ICU adm ission. The data in th e  reg is try  w ere 
g a th e re d  in th e  academ ic centres fro m  across Po

land, covering  a bo u t 60%  o f  th e  Polish p o p u la tio n  
[17]. O ur s tudy shows th a t on ly  5.24% o f  all investi
gated AAV patien ts  w ere a dm itte d  to  an ICU. This is 
a re la tive ly  low  num b e r com pared w ith  o the r s tu d 
ie s ,in  w h ic h  1 2 -1 4 % o f AAV p a tien ts  w ere  trea ted  
in an ICU [1 9 ,20]. This is p rob a b ly  due  to  th e  re tro 
spective character o f th e  presented p a rt o f th e  reg-
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TABLE 2. The differences between the subgroup of cases who were admitted to the ICU and the subgroup of cases who were not treated in the ICU

Anna Włudarczyk, Grzegorz Biedroń, Krzysztof Wójcik, Zbigniew Zdrojewski, Anna Masiak, Zenobia Czuszyńska, Maria Majdan,
Radosław Jeleniewicz, Magdalena Krajewska, Mariusz Kusztal, Marek Brzosko, Iwona Brzosko, Alicja Dębska-Ślizień, Hanna Storoniak,
Witold Tłustochowicz, Joanna Kur-Zalewska, Andrzej Rydzewski, Marta Madej, Anna Hawrot-Kawecka, Małgorzata Stasiek,
Eugeniusz J. Kucharz, Jacek Musiał, Wojciech Szczeklik

P aram eter ICU group Non-ICU group P -va lue

Cases 30 543 -

Men 18/30,60% 262,48.3% 0.2101

Median observation (years) 3.0 (2 .0-8.0) 4.0 (2.0—8.0) 0.9790

MPA 12/30,40.4% 93/543,17.1% MPA/GPA: 0 .0047*
MPA/EGPA: 0.0371* 

GPA/EGPA: 0.4733*
GPA 17/30,56.7% 385/543,70.9%

EGPA 1/30,3.3% 65/543,12.0%

p-ANCA presence 13/25,52.0% 110/466,23.6% 0.0014

c-ANCA presence 12/25,48.0% 310/466,66.5% 0.0576

NoANCA 0/25 ,0 .0% 42/466,9.0% -

Anti-MPO presence 14/26, 53.8% 119/462,25.8% 0.018

Anti-PR3 presence 13/26,50.0% 321/477,67.3% 0.0690

Cigarette smoking 5/16,31.3% 143/375,38.1% 0.5783

Infections 21/29,72.4% 188/510,36.9% 0.0001

Deaths 15/28,53.6% 41/529,7.8% <0 .00 0 1

Organ involvement

Constitutional symptoms 24/30,80.0% 455/540,84.3% 0.5353

Musculo-skeletal system 21/30,70.0% 307/538,57.1% 0.1627

Skin 10/30,33.3% 180/539,33.4% 0.9944

ENT 16/30,53.3% 354/543,65.2% 0.1861

Eye 11/30,36.7% 108/536,20.1% 0.0307

Respiratory system 28/30,93.3% 401/539,74.4% 0.0335

Cardiovascular system 6/29,20.7% 83/541, 15.3% 0.4396

Gastrointestinal system 7/30,23.3% 63/541, 11.6% 0.0574

Renal 26/30,86.7% 332/539,61.6% 0.0101

CNS 7/30,23.3% 42/539,7.8% 0.0031

Peripheral neurological system 9/30,30.0% 114/534,21.3% 0.2642

Statistically significant P-values are shown in bold (assumed level of significance =  0.05)

*  Assumed level of significance for multiple comparisons according to Bonferroni correction equals 0.017

ICU -  intensive care unit, MPA -  microscopic polyangiitis, GPA -  granulomatosis with polyangiitis, EGPA -  eosinophilic granulomatosis with polyangiitis, ANCA -  antineutrophil cytoplasm antibodies, p-ANCA -  perinuclear 

immunofluorescence ANCA pattern, c-ANCA -  cytoplasmic immunofluorescence ANCA pattern, MP0 -  myeloperoxidase, PR-3 -  proteinase 3

TABLE 3. Remission induction treatment modalities between ICU and non-ICU groups

P aram eter ICU group Non-ICU group P -value

GCs oral 15/29,51.7% 338/543,62.2% 0.2560

GCs iv 24/29,82.8% 402/543,74.0% 0.2101

CYC 27/29, (93.1%) 435/543,80.1% 0.1368

RTX 4/29,13.8% 40/543 ,7 .4% 0.3640

TPE 6/29,20.7% 65/535,12.1% 0.1769

IVIG 5/29,17.2% 26/543,4.8% 0.0039

GS pulses* 24/29,82.8% 347/475,73.1% 0.2496

CTX cumulative 

dose in grams (median)
5.0 (2 .0-8.0 ) 8 .0 (4 .7-15 .0) 0.0084

RTX cumulative 

dose in grams (median)
2 .4 (1 .15-3 .75) 2.0(1.5-2.81 0.7311

Dialysis 14/29,48.3% 116/533,21.8% 0.0010

Statistically significant P-values are bolded (assumed level o f significance =  0.05)

* GS pulse was defined as at least one dose o f ≥  500 mg of methy lpredniso∣one (or equivalent)

GCs glucocorticoids, CYC cyclophosphamide, RTX rituximab,TPE - therapeutic plasma exchange, 

IVIG -  intravenous immunoglobulins

is try  w ith  no  fo llo w -u p . In a d d itio n , ICU adm ission 

crite ria  vary across countries [21,22).
K now ledge  o f th e  m ain c lin ica l m an ifes ta tions  

can be va luab le  fo r  th e  intensiv ists. Published s tu d 
ies show  vasculitis  as o ne  o f  th e  m ost fre q u e n t au
to im m u n e  disease in th e  ICU [1 2 ,23].

It is reported  th a t AAV can have fu lm in a n t onset, 
and  a s ig n ific a n t n u m b e r o f d iagnoses -  reach ing  
10% -  w ere  firs t d iagnosed  in th e  ICU [9]. U n fo rtu 

nately, in o u r s tudy w e  lack data on w he th e r the  pa
tie n ts  w ere  d iagnosed  a t th e  ICU. M oreover, in fo r

m a tion  on w h e th e r i t  was th e  firs t o r a subsequen t 
fla re  th a t resulted in th e  ICU adm ission was also no t 

inc luded  in the  registry.
A ll p a tie n ts  w ith  d isease fla res re q u ir in g  ICU 

tre a tm e n t presented m u ltio rg a n  invo lve m e n t.T h e  
m ost com m on  m anifestations in th e  ICU g roup  were 
resp ira to ry  (93%) and renal (83%), w h ich  is consis
te n t w ith  o th e r studies [9 ,1 9 ,2 0 ,24]. Respiratory, re
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nal, and central nervous system m anifestations were 

fo u n d  m ore o fte n  in th e  ICU-group than  in th e  non- 
ICU g roup . In th e  s tudy by D em iselle  e ta l., patien ts  

w ith  AAV tre a te d  in an ICU w ere co m pa re d  to  th e  
co n tro l g ro u p  trea ted  in m edica l un its; resp ira to ry 
and CNS in v o lv e m e n t w ere  a lso m ore  co m m on  in 
the  ICU group, bu t no t renal invo lvem ent [4]. It could 
be in fluenced by the  fac t th a t the  contro l g rou p  was 
enro lled  fro m  th e  n e p h ro lo g y  centres, w he re  renal 

em ergencies can be m anaged outs ide  the  ICU.
T h e  t re a tm e n t  o f  th e  AAV has s ig n if ic a n t ly  

ch an g e d  o ve r tim e . The last decade  has b ro u g h t 

a b e t te r  u n d e rs ta n d in g  o f  im m u n o s u p p re s s iv e  
tre a tm e n t w ith  reduced  doses o f  g lu co co rticos te - 
ro id s  a nd  c y c lo p h o s p h a m id e  o r  n e w  b io lo g ic a l 
im m unosuppressants, like ritux im ab . The registry's 
inc lusion period  is large; therefore, tre a tm e n t d iffe r
ences may result from  the  state o f the  know ledge at 
th e  tim e  as w ell as the  ava ilab ility  o f som e m ethods. 
O ur s tudy shows th a t th e  genera l rem ission in d u c 
tio n  tre a tm e n t regim en had no re la tion  to  the  need 
fo r  ICU tre a tm e n t. H ow ever, a h ig h e r cu m u la tiv e  

dose o f c y c lo p h o sp h a m id e  in th e  non-ICU  g ro u p  
co u ld  in d ic a te  th a t m ore  aggressive im m u n o s u p 
pression  can lead to  b e tte r  results, espec ia lly  b e 

cause the  m o rta lity  was a lm ost seven tim es h igher 
in  th e  ICU g rou p , reach ing  53.6%. Such h ig h  m o r
ta lity  m ay also be re la ted  to  th e  fact th a t in fections 

were tw ice  as fre q u en t as in th e  non-ICU group.
In a n o th e r s tu d y  by o u r team , w e show ed th a t 

p a tien ts  w ith  va scu litides  have a w orse  prognosis  
than o th e r a u to im m u n e  disease patien ts  trea ted  in 
th e  ICU [25].

AAV pa tien ts  w h o  needed ICU adm iss ion  m ore 
o ften  required intravenous im m un o g lo b u lins  (IVIG). 
This m ay be due  to  th e  a fo re m e n tio n e d  reg is try 's  
inc lusion period , because 20 years ago IVIG the rapy 
was m ore  a va ila b le  th a n  th e ra p e u tic  p lasm a ex 
change. On th e  o th e r hand, th e ra pe u tic  plasm a ex
change frequency was com parab le  in b o th  groups. 
R ecently pub lishe d  results o f  th e  PEXIVAS tr ia l by 
Walsh e ta l. show ed th a t in A N C A -positive  pa tien ts  
w ith  renal exace rba tion  o r a lveo lar haem orrhage , 
plasm a exchange d id  n o t reduce end-stage kidney 

disease inc idence o r death  [26],
O u r s tu d y  has severa l m a jo r l im ita t io n s . I t  is 

based on  re trospec tive  data ga the red  in  a reg is try  
and is focused on  the  overall m edical characteristics 
o f th e  coho rt. We lack data on  specia list ICU proce

dures and p ro g n o s tic  scales scores. M oreover, w e 
were n o t able to  establish from  the  registry's dataset 
any d e ta ils  o f th e  ICU adm issions. O ne o f  th e  b ig 

gest d isadvantages o f POLVAS re g is try  is th e  scar
c ity  o f  data on infectious com plications. However, to  
o u r know ledge, it is the  firs t a tte m p t to  estim ate the  

p rob le m  o f  AAV in  Polish ICUs. H o p e fu lly  th e  p ro 

spective p a rt o f  th e  POLVAS reg is try  w ill g ive  m ore 

deta ils  on th e  m atter.

CONCLUSIONS
In th e  Polish AAV c o h o rt one  in 20 p a tie n ts  re 

q u ire d  ICU a dm iss ion . In th is  g ro u p  re sp ira to ry , 
renal and centra l nervous system invo lve m e n t was 
m ore o fte n  observed. The m o rta lity  was h igh . M ore 

p ro sp e c tive  o b se rva tio n a l s tud ies  are needed  to  

p ro v id e  th e  fu ll ch a ra c te ris tics  o f  AAV tre a te d  in 
ICUs in th e  Polish p opu la tion .
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Prof. dr hab. Wojciech Szczeklik, 
Zakład Intensywnej Terapii 
i Medycyny Okołozabiegowej UJCM

OŚWIADCZENIE

Jako współautor pracy: “Respiratory involvement in ANCA-associated vasculitides - a 

retrospective study based on POLVAS registry.” (Clinical and Experimental Rheumatology 2022 

Apr 27; doi: 10.55563∕clinexprheumatolΛvtyen. Online ahead of print.) oświadczam, iż mój własny 

wkład merytoryczny w przygotowanie, przeprowadzenie i opracowanie badań oraz przedstawienie 

pracy w formie publikacji polegał na: zaprojektowaniu badania, zbieraniu danych klinicznych, analizie 

statystycznej, analizie i interpretacji danych klinicznych oraz przygotowaniu i sprawdzeniu 

manuskryptu.

Jednocześnie wyrażam zgodę na przedłożenie w/w pracy przez 

lek. Grzegorza Biedronia jako część rozprawy doktorskiej w formie spójnego tematycznie zbioru 

artykułów opublikowanych w czasopismach naukowych.

Oświadczam, iż samodzielna i możliwa do wyodrębnienia część ww. pracy 

wykazuje indywidualny wkład lek. Grzegorza Biedronia polegający na: zaprojektowaniu badania, 

zbieraniu danych klinicznych, analizie statystycznej i interpretacji danych klinicznych, zgromadzeniu i 

analizie danych literaturowych oraz przygotowaniu i sprawdzeniu manuskryptu.

(podpis współautora)
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Kraków, 04 maja 2022r.

lek. Grzegorz Biedroń,
Klinika Reumatologii i Immunologii 
II Katedra Chorób Wewnętrznych UJCM

OŚWIADCZENIE

Jako współautor pracy: “Respiratory involvement in ANCA-associated vasculitides - a 

retrospective study based on POLVAS registry. “ (Clinical and Experimental Rheumatology 2022 

Apr 27; doi: 10.55563/clinexprheumatol/tvtyen. Online ahead of print.) oświadczam, iż mój własny 

wkład merytoryczny w przygotowanie, przeprowadzenie

i opracowanie badań oraz przedstawienie pracy w formie publikacji polegał na: zaprojektowaniu 

badania, zbieraniu danych klinicznych, analizie statystycznej i interpretacji danych klinicznych, 

zgromadzeniu i analizie danych literaturowych oraz przygotowaniu i sprawdzeniu manuskryptu.

(podpis współautora)

62



Kraków, 04 maja 2022r.

Dr Anna Włudarczyk,
Zakład Intensywnej Terapii 
i Medycyny Okołozabiegowej UJCM

OŚWIADCZENIE

Jako współautor pracy: “ANCA-associated vasculitis patients treated in polish intensive 

care units -  retrospective characteristics based on POLVAS registry.” (Anaesthesiology 

Intensive Therapy 2020; 52(4): 281-286) oświadczam, iż mój własny wkład merytoryczny w 

przygotowanie, przeprowadzenie i opracowanie badań oraz przedstawienie pracy w formie publikacji 

polegał na: zaprojektowaniu badania, zbieraniu danych klinicznych, analizie statystycznej, analizie i 

interpretacji wyników oraz przygotowaniu i sprawdzeniu manuskryptu.

Jednocześnie wyrażam zgodę na przedłożenie w/w pracy przez 

lek. Grzegorza Biedronia jako część rozprawy doktorskiej w formie spójnego tematycznie zbioru 

artykułów opublikowanych w czasopismach naukowych.

Oświadczam, iż samodzielna i możliwa do wyodrębnienia część ww. pracy 

wykazuje indywidualny wkład lek. Grzegorza Biedronia polegający na: zaprojektowaniu badania, 

zbieraniu danych klinicznych, analizie statystycznej oraz przygotowaniu i sprawdzeniu manuskryptu.
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Kraków, 04 maja 2022r.

Dr Krzysztof Wójcik,
II Katedra Chorób Wewnętrznych UJCM

OŚWIADCZENIE

Jako współautor pracy: "ANCA-associated vasculitis patients treated in polish intensive 

care units -  retrospective characteristics based on POLVAS registry.” (Anaesthesiology 

Intensive Therapy 2020; 52(4): 281-286) oświadczam, iż mój własny wkład merytoryczny w 

przygotowanie, przeprowadzenie i opracowanie badań oraz przedstawienie pracy w formie publikacji 

polegał na: zaprojektowaniu badania, analizie danych klinicznych oraz sprawdzeniu manuskryptu.

Jednocześnie wyrażam zgodę na przedłożenie w/w pracy przez 

lek. Grzegorza Biedronia jako część rozprawy doktorskiej w formie spójnego tematycznie zbioru 

artykułów opublikowanych w czasopismach naukowych.

Oświadczam, iż samodzielna i możliwa do wyodrębnienia część ww. pracy 

wykazuje indywidualny wkład lek. Grzegorza Biedronia polegający na: zaprojektowaniu badania, 

zbieraniu danych klinicznych, analizie statystycznej oraz przygotowaniu i sprawdzeniu manuskryptu.
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Kraków, 04 maja 2022r.

Prof. dr hab. Jacek Musiał,
II Katedra Chorób Wewnętrznych UJCM

OŚWIADCZENIE

Jako współautor pracy: “ANCA-associated vasculitis patients treated in polish intensive 

care units -  retrospective characteristics based on POLVAS registry.” (Anaesthesiology 

Intensive Therapy 2020; 52(4): 281-286) oświadczam, iż mój własny wkład merytoryczny w 

przygotowanie, przeprowadzenie i opracowanie badań oraz przedstawienie pracy w formie publikacji 

polegał na: zaprojektowaniu badania, analizie danych klinicznych oraz sprawdzeniu manuskryptu.

Jednocześnie wyrażam zgodę na przedłożenie w/w pracy przez 

lek. Grzegorza Biedronia jako część rozprawy doktorskiej w formie spójnego tematycznie zbioru 

artykułów opublikowanych w czasopismach naukowych.

Oświadczam, iż samodzielna i możliwa do wyodrębnienia część ww. pracy 

wykazuje indywidualny wkład lek. Grzegorza Biedronia polegający na: zaprojektowaniu badania, 

zbieraniu danych klinicznych, analizie statystycznej oraz przygotowaniu i sprawdzeniu manuskryptu.
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Kraków, 04 maja 2022r.

Prof. dr hab. Wojciech Szczeklik, 
Zakład Intensywnej Terapii 
i Medycyny Okołozabiegowej UJCM

OŚWIADCZENIE

Jako współautor pracy: “ANCA-associated vasculitis patients treated in polish intensive 

care units -  retrospective characteristics based on POLVAS registry.” (Anaesthesiology 

Intensive Therapy 2020; 52(4): 281-286) oświadczam, iż mój własny wkład merytoryczny w 

przygotowanie, przeprowadzenie i opracowanie badań oraz przedstawienie pracy w formie publikacji 

polegał na: zaprojektowaniu badania, analizie danych klinicznych oraz przygotowaniu i sprawdzeniu 

manuskryptu.

Jednocześnie wyrażam zgodę na przedłożenie w/w pracy przez

lek. Grzegorza Biedronia jako część rozprawy doktorskiej w formie spójnego tematycznie zbioru 

artykułów opublikowanych w czasopismach naukowych.

Oświadczam, iż samodzielna i możliwa do wyodrębnienia część ww. pracy 

wykazuje indywidualny wkład lek. Grzegorza Biedronia polegający na: zaprojektowaniu badania, 

zbieraniu danych klinicznych, analizie statystycznej oraz przygotowaniu i sprawdzeniu manuskryptu.
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Kraków, 04 maja 2022r.

lek. Grzegorz Biedroń,
Klinika Reumatologii i Immunologii 
II Katedra Chorób Wewnętrznych UJCM

OŚWIADCZENIE

Jako współautor pracy: “ANCA-associated vasculitis patients treated in polish intensive 

care u n its -  retrospective characteristics based on POLVAS registry.” (Anaesthesiology 

Intensive Therapy 2020; 52(4): 281-286) oświadczam, iż mój własny wkład merytoryczny w 

przygotowanie, przeprowadzenie i opracowanie badań oraz przedstawienie pracy w formie publikacji 

polegał na: zaprojektowaniu badania, zbieraniu danych klinicznych, analizie statystycznej oraz 

przygotowaniu i sprawdzeniu manuskryptu.
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