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HeŵatologiĐal aŶd IŵŵuŶologiĐal Diseases, MiŶistƌǇ of Health, CliŶiĐal IŶstitute of 
LaďoƌatoƌǇ DiagŶosis, Zagƌeď UŶiǀeƌsitǇ CliŶiĐal CeŶteƌ, Zagƌeď, Cƌoatia  

ϳ.ϭ AŶtiŶeutrophil ĐytoplasŵiĐ aŶtiďodies ;ANCAͿ  

AŶtiŶeutƌophil ĐǇtoplasŵiĐ aŶtiďodies ;ANCAͿ aƌe a heteƌogeŶeous gƌoup of ĐiƌĐulatiŶg 
autoaŶtiďodies diƌeĐted agaiŶst pƌoteiŶs of ĐǇtoplasŵiĐ gƌaŶules oƌ otheƌ ĐǇtoplasŵiĐ 
aŶd ŶuĐleaƌ ĐoŶstitueŶts of Ŷeutƌophils. ANCA ǁeƌe fiƌst desĐƌiďed iŶ a feǁ patieŶts 
ǁith segŵeŶtal ŶeĐƌotiziŶg gloŵeƌuloŶephƌitis. Lateƌ, ANCA ǁeƌe desĐƌiďed iŶ patieŶts 
ǁith pƌiŵaƌǇ sǇsteŵiĐ sŵall ǀessel ǀasĐulitides-SVV ;Taďle ϭͿ.  

Table ϭ. ClassifiĐatioŶ of priŵarǇ ǀasĐulitides aĐĐordiŶg to the Chapel Hill CoŶseŶsus 
CoŶfereŶĐe  

Type of ǀessels ;priŵarilyͿ iŶǀolǀed  Disease  
Laƌge ǀessels  GiaŶt Đell aƌteƌitis  

TakaǇasu’s aƌteƌitis  
Mediuŵ size-ǀessels  PolǇaƌteƌitis Ŷodosa  

Kaǁasaki disease  
Sŵall ǀessels  

ANCA-assoĐiated  WegeŶeƌ`s gƌaŶuloŵatosis ;WGͿ  
Chuƌg-Stƌauss sǇŶdƌoŵe ;CSSͿ  
MiĐƌosĐopiĐ polǇaŶgiitis ;MPAͿ  

Not ANCA-assoĐiated  HeŶoĐh-SĐhöŶleiŶ puƌpuƌa  
EsseŶtial ĐƌǇogloďuliŶeŵiĐ ǀasĐulitis  
CutaŶeous leukoĐǇtoĐlastiĐ aŶgiitis  

SuďseƋueŶtlǇ, ANCA ǁas also desĐƌiďed iŶ a ǁide ƌaŶge of ĐoŶŶŶeĐtiǀe tissue disease 
;CTDͿ, iŶflaŵŵatoƌǇ ďoǁel disease ;IBDͿ, autoiŵŵuŶe liǀeƌ diseases aŶd iŶfeĐtious 
diseases ;Taďle Ϯ.Ϳ. AĐĐuŵulated data suppoƌt the hǇpothesis that ANCA aŶd theiƌ 
taƌget aŶtigeŶs ŵaǇ ďe iŵpliĐated iŶ the pathogeŶesis of at least pƌiŵaƌǇ sŵall ǀessel 
ǀasĐulitides.  

 

Table Ϯ. Disorders that are differeŶt froŵ the ANCA-assoĐiated sŵall ǀessel ǀasĐulitides 
for ǁhiĐh positiǀe results for ANCA ďǇ IIF aŶd/or ELISA haǀe ďeeŶ desĐriďed  
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CoŶŶeĐtiǀe tissue disorders  NoŶ-ANCA assoĐiated ǀasĐulitides  
SǇsteŵiĐ lupus eƌǇtheŵatosus  

SǇsteŵiĐ sĐleƌosis  
Miǆed ĐoŶŶeĐtiǀe tissue disease  

SjögƌeŶ sǇŶdƌoŵe  
DeƌŵatoŵǇositis  

AŶtiphospholipid sǇŶdƌoŵe  
Rheuŵatoid aƌthƌitis  

FeltǇ sǇŶdƌoŵe  
JuǀeŶile ĐhƌoŶiĐ aƌthƌitis  

ReaĐtiǀe aƌthƌitis  
AŶkǇlosiŶg spoŶdilitis  

TakaǇasu ǀasĐulitis  
GiaŶt Đell aƌteƌitis  
Kaǁasaki disease  

PolǇaƌteƌitis Ŷodosa  
SĐhöŶleiŶ-HeŶoĐh Puƌpuƌa  

BehĐet disease  
CƌǇogloďuliŶeŵiĐ ǀasĐulitis  

GastroiŶtestiŶal disorders  IŶfeĐtious disorders  
UlĐeƌatiǀe Đolitis  

CƌohŶ disease  
AutoiŵŵuŶe hepatitis  
PƌiŵaƌǇ ďiliaƌǇ Điƌƌhosis  

PƌiŵaƌǇ sĐleƌosiŶg ĐholaŶgitis  

TuďeƌĐulosis  
PseudoŵoŶas iŶ ĐǇstiĐ fiďƌosis  

BaĐteƌial septiĐeŵia  
SuďaĐute ďaĐteƌial eŶdoĐaƌditis  

Aŵoeďiasis  
Malaƌia  

IŶflueŶza  
HIV  

Hepatitis C  
Neoplasia  MisĐellaŶeous disorders  

LǇŵphoid Ŷeoplasia  
LǇŵphoŵatoid gƌaŶuloŵatosis  

MoŶoĐloŶal gaŵopathies  
MǇelopƌolifeƌatiǀe disoƌdeƌs  

CaƌĐiŶoŵas  

Sǁeet sǇŶdƌoŵe  
PoststƌeptoĐoĐĐal gloŵeƌuloŶephƌitis  

IgA ŶephƌopathǇ  
SaƌĐoidosis  

NoŶspeĐifiĐ iŶteƌstitial pŶeuŵoŶia  
Drugs  

Thiaŵazole  
PƌopǇthiouƌaĐil, ďeŶzǇthiouƌaĐil  

Methiŵazole  
MiŶoĐǇĐliŶe  
HǇdƌalaziŶe  

ϳ. Ϯ ANCA test ŵethodology aŶd their target aŶtigeŶs 

CuƌƌeŶtlǇ, thƌee ďasiĐ assaǇ pƌiŶĐiples aƌe applied foƌ the deteĐtioŶ of ANCA.  

IŶdiƌeĐt iŵŵuŶofluoƌesĐeŶĐe ;IIFͿ is the oƌigiŶal aŶd the ŵost ǁidelǇ used ŵethod of 
ANCA deteĐtioŶ. IIF tests aƌe diffiĐult to staŶdaƌdize, iŶteƌpƌet aŶd do Ŷot ideŶtifǇ ǁith 
ĐeƌtaiŶtǇ the speĐifiĐ aŶtigeŶ ƌespoŶsiďle foƌ ANCA iŵŵuŶofluoƌesĐeŶĐe patteƌŶs. 
Iŵage aŶalǇsis is aŶ autoŵated alteƌŶatiǀe to ĐoŶǀeŶtioŶal IIF. The teĐhŶiƋue 
ƋuaŶtitates fluoƌesĐeŶĐe iŶ a siŶgle dilutioŶ of a patieŶt saŵple iŶ ĐoŵpaƌisoŶ ǁith the 
iŶteŶsitǇ of staŶdaƌdized Đaliďƌatoƌs. ReadiŶgs Đoƌƌelated ǁell ǁith ANCA leǀels as 
ŵeasuƌed ďǇ IIF, diƌeĐt eŶzǇŵe-liŶked iŵŵuŶosoƌďeŶt assaǇ ;ELISAͿ aŶd Đaptuƌe ELISA. 
Hoǁeǀeƌ, ŵultiĐeŶteƌ Đoŵpaƌatiǀe studies aƌe laĐkiŶg.  
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EŶzǇŵe-liŶked iŵŵuŶosoƌďeŶt assaǇ ;ELISAͿ is used foƌ the deteƌŵiŶatioŶ of ANCA 
speĐifiĐ taƌget aŶtigeŶ ;sͿ. Tǁo tǇpes of suĐh solid-phase assaǇs ǁeƌe used. The taƌget 
aŶtigeŶ ĐaŶ ďe Đoated diƌeĐtlǇ oŶto plastiĐ ŵiĐƌotiteƌ plate ;staŶdaƌd ELISAͿ oƌ it ĐaŶ ďe 
liŶked to the ƌeaĐtioŶ ǁell ǀia taƌget aŶtigeŶ-speĐifiĐ ŵouse ŵoŶoĐloŶal oƌ ƌaďďit 
polǇĐloŶal aŶtiďodies ;"Đaptuƌe" ELISA oƌ saŶdǁiĐh ELISAͿ. BeĐause the puƌifiĐatioŶ of 
Ŷatiǀe pƌoteiŶase ϯ ;PRϯͿ aŶd ŵǇelopeƌoǆidase ;MPOͿ is laďoƌious aŶd ƌeƋuiƌes laƌge 
aŵouŶts of gƌaŶuloĐǇtes, ƌeĐoŵďiŶaŶt PRϯ aŶd MPO ǁeƌe used as taƌget aŶtigeŶ iŶ 
"Đaptuƌe" ELISA. Hoǁeǀeƌ, ANCA assaǇs ďased oŶ these ƌeĐoŵďiŶaŶt aŶtigeŶs haǀe Ŷot 
ďeeŶ suďjeĐted to ƌigoƌous staŶdaƌdizatioŶ pƌoĐeduƌes aŶd, ďesides loĐal appliĐatioŶs, 
haǀe Ŷot Ǉet ďeeŶ ƌoutiŶelǇ used. Otheƌ deteĐtioŶ ŵethods, suĐh as iŵŵuŶoďlottiŶg 
;IBͿ oƌ iŵŵuŶopƌeĐipitatioŶ aƌe Ŷot ǁidelǇ used foƌ ƌoutiŶe ANCA testiŶg.  

The "IŶteƌŶatioŶal ĐoŶseŶsus stateŵeŶt oŶ testiŶg aŶd ƌepoƌtiŶg aŶtiŶeutƌophil 
ĐǇtoplasŵiĐ aŶtiďodies ;ANCAͿ" adǀoĐates that all laďoƌatoƌies sĐƌeeŶ foƌ ANCA ďǇ IIF 
oŶ ethaŶol-fiǆed huŵaŶ Ŷeutƌophils, aŶd that aŶǇ seƌa ǁith ANCA fluoƌesĐeŶĐe should 
ďe tested foƌ ďoth of the ŵajoƌ ANCA speĐifiĐities, PRϯ aŶd MPO, ďǇ ELISA.  

AĐĐoƌdiŶg to the stateŵeŶt, ANCA ƌeĐogŶized fouƌ diffeƌeŶt iŵŵuŶofluoƌesĐeŶĐe 
patteƌŶs: a Đoaƌse gƌaŶulaƌ ĐǇtoplasŵiĐ fluoƌesĐeŶĐe ǁith aĐĐeŶtuatioŶ ďetǁeeŶ the 
ŶuĐleaƌ loďes - ĐlassiĐal ĐǇtoplasŵiĐ oƌ C-ANCA ;Fig ϭA, e, fͿ; a diffuse ;flatteƌͿ 
ĐǇtoplasŵiĐ fluoƌesĐeŶĐe ǁithout aĐĐeŶtuatioŶ of the iŶteƌloďulaƌ fluoƌesĐeŶĐe oƌ 
glaŶulaƌ staiŶiŶg - atǇpiĐal C-ANCA ;Ŷot shoǁŶͿ; a tǇpiĐallǇ peƌiŶuĐleaƌ fluoƌesĐeŶĐe 
ǁith soŵe ŶuĐleaƌ eǆteŶsioŶ ;Fig ϭB, eͿ aŶd gƌaŶulaƌ ĐǇtoplasŵiĐ fluoƌesĐeŶĐe oŶ 
foƌŵaliŶ-fiǆed Ŷeutƌophils ;Fig ϭB, fͿ- peƌiŶuĐleaƌ oƌ P-ANCA; pƌoŶouŶĐed ŶuĐleaƌ ƌiŵ 
fluoƌesĐeŶĐe ǁith the ĐeŶteƌ of ŶuĐleus uŶstaiŶed ;Fig ϭC, eͿ aŶd ŶoŶ-ƌeaĐtiǀitǇ ǁith 
foƌŵaliŶ-fiǆed Ŷeutƌophils ;Fig ϭC, fͿ -ǀeƌǇ peƌiŶuĐleaƌ oƌ "atǇpiĐal" P-ANCA aŶd atǇpiĐal 
ANCA ǁhiĐh iŶĐlude all otheƌ IIF ƌeaĐtiǀitǇ, ŵost ĐoŵŵoŶlǇ a ĐoŵďiŶatioŶ of 
ĐǇtoplasŵiĐ aŶd peƌiŶuĐleaƌ fluoƌesĐeŶĐe ;Ŷot shoǁŶͿ.  

RelatioŶs ďetǁeeŶ ANCA staiŶiŶg patteƌŶs aŶd theiƌ ŵost ĐoŵŵoŶ ŵoleĐulaƌ taƌgets 
aƌe suŵŵaƌized iŶ Taďle ϯ. ClassiĐal C-ANCA staiŶiŶg patteƌŶs aƌe fouŶd 
ĐhaƌaĐteƌistiĐallǇ iŶ seƌa fƌoŵ ŵost patieŶts ǁith WG, ďut also to a lesseƌ eǆteŶt iŶ the 
seƌa fƌoŵ otheƌ ŶeĐƌotiziŶg ǀasĐulitides. The taƌget aŶtigeŶ ƌeĐogŶized ďǇ ŵost C-ANCA 
positiǀe seƌa has ďeeŶ ideŶtified as PRϯ, a Ŷeutƌal seƌiŶe pƌotease pƌeseŶt iŶ the 
azuƌophiliĐ gƌaŶules of Ŷeutƌophils. PƌoteiŶase ϯ has ďeeŶ ĐloŶed aŶd ǁas shoǁŶ to ďe 
a Ϯϵ kD glǇĐopƌoteiŶ of ϮϮϴ aŵiŶoaĐids. HuŵaŶ aŶtiďodies to PRϯ ;PRϯ-ANCAͿ 
appeaƌed to ƌeĐogŶize ĐoŶfoƌŵatioŶal deteƌŵiŶaŶts oŶ the ŵoleĐule.  

VeƌǇ ƌaƌelǇ, seƌa ǁith PRϯ-ANCA ƌeaĐtiǀitǇ ĐaŶ also Đause P-ANCA fluoƌesĐeŶĐe patteƌŶ, 
aŶd ǀiĐe ǀeƌsa, MPO-ANCA soŵetiŵes ĐaŶ giǀe ƌise to a siŵilaƌ C-ANCA staiŶiŶg patteƌŶ 
ŵakes testiŶg ǁith aŶti-PRϯ as ǁell as aŶti-MPO-ELISA ƌeleǀaŶt. A C-ANCA staiŶiŶg 
patteƌŶ ŵaǇ also ďe seeŶ ǁheŶ ANCA diƌeĐted to ďaĐteƌidiĐal/peƌŵeaďilitǇ-iŶĐƌeasiŶg 
pƌoteiŶ ;BPIͿ aƌe pƌeseŶt. IŶ the Đase of ĐhƌoŶiĐ iŶfeĐtioŶs ;suďaĐute ďaĐteƌial
eŶdoĐaƌditis oƌ ĐǇstiĐ fiďƌosisͿ testiŶg foƌ BPI-ANCA ŵaǇ eǆplaiŶ positiǀe IIF ƌesults aŶd 
alleǀiate ĐoŶĐeƌŶs aďout pƌiŵaƌǇ SVV. 

Page 92

eJIFCC2006Vol17No3pp090-101



 

Figure ϭ. CharaĐteristiĐ fluoresĐeŶĐe patterŶs of ANCA oŶ ethaŶol ;eͿ aŶd 
paraforŵaldehǇde ;fͿ fiǆed huŵaŶ Ŷeutrophil ĐǇtospiŶ preparatioŶs. ;AͿ a Đoarse 
graŶular fluoresĐeŶĐe ǁith aĐĐeŶtuatioŶ ďetǁeeŶ ŶuĐlear loďes ;e aŶd fͿ – C-ANCA; ;BͿ a 
tǇpiĐallǇ periŶuĐlear fluoresĐeŶĐe ǁith soŵe ŶuĐlear eǆteŶsioŶ ;eͿ aŶd a graŶular 
ĐǇtoplasŵiĐ fluoresĐeŶĐe oŶ forŵaliŶ fiǆed Ŷeutrophils ;fͿ – periŶuĐlear P-ANCA; ;CͿ a 
proŶouŶĐed ŶuĐlear riŵ fluoresĐeŶĐe ǁith the ĐeŶter of ŶuĐleus uŶstaiŶed ;eͿ aŶd 
Ŷegatiǀe fluoresĐeŶĐe oŶ forŵaliŶ fiǆed Ŷeutrophils ;fͿ – «atǇpiĐal» periŶuĐlear – a/P-
ANCA or ǀerǇ periŶuĐlear P-ANCA.   

P-ANCA staiŶiŶg patteƌŶ is the ƌesult of a ƌedistƌiďutioŶ of ĐatioŶiĐ hǇdƌophiliĐ 
suďstaŶĐes suĐh as MPO, elastase aŶd lǇsozǇŵe oŶto the oppositelǇ Đhaƌged ŶuĐleus 
afteƌ peƌŵeaďilizatioŶ of Đells ďǇ ethaŶol. This ANCA ƌeaĐtiǀitǇ ǁas fouŶd iŶ ŵost 
patieŶts ǁith MPA aŶd iNCGN, soŵe patieŶts ǁith CSS aŶd a feǁ WG patieŶts. 
"AtǇpiĐal" P-ANCA staiŶiŶg patteƌŶs ǁith diffeƌeŶt fƌeƋueŶĐǇ ǁeƌe fouŶd iŶ patieŶts 
ǁith IBD, autoiŵŵuŶe liǀeƌ diseases, iŶfeĐtious diseases aŶd ĐoŶŶeĐtiǀe tissue diseases 
;CTDͿ suĐh as SLE aŶd RA. MPO ƌepƌeseŶts the P-ANCA taƌget aŶtigeŶ ǁith the gƌeatest 
ĐliŶiĐal utilitǇ ďeĐause of the fƌeƋueŶt assoĐiatioŶ of MPO-ANCA ǁith SVV. All seƌuŵ 
saŵples should ďe assaǇed iŶ PRϯ-ANCA aŶd MPO-ANCA ELISAs, siŶĐe aďout ϱ% of 
seƌuŵ saŵples aƌe positiǀe oŶlǇ ďǇ ELISA. Hoǁeǀeƌ, ŵaŶǇ seƌa that pƌoduĐe P-ANCA oƌ 
"atǇpiĐal" P-ANCA staiŶiŶg patteƌŶ oŶ ethaŶol-fiǆed Ŷeutƌophils do Ŷot ĐoŶtaiŶ 
autoaŶtiďodies to MPO oƌ PRϯ as tested ďǇ aŶtigeŶ-speĐifiĐ assaǇs. ReĐeŶt studies shoǁ 
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that a Ŷuŵďeƌ of these seƌa ĐoŶtaiŶ autoaŶtiďodies diƌeĐted agaiŶst a ŵultipliĐitǇ of 
Ŷeutƌophil ĐoŶstitueŶts. IŶ paƌtiĐulaƌ, autoaŶtiďodies to huŵaŶ leukoĐǇte elastase 
;HLEͿ, ĐathepsiŶ G ;CGͿ, laĐtofeƌƌiŶ ;LFͿ, lǇsozǇŵe ;LZͿ, azuƌodiĐiŶ ;AZͿ, α-eŶolase, 
Đatalase, aĐtiŶ, tƌopoŵǇosiŶ, high ŵotilitǇ gƌoups of ŶoŶ-histoŶe Đhƌoŵosoŵal pƌoteiŶs 
ϭ aŶd Ϯ ;HMGϭ aŶd HMGϮͿ, ďaĐteƌiĐidal/peƌŵeaďilitǇ-iŶĐƌeasiŶg pƌoteiŶ ;BPIͿ, laŵiŶ Bϭ, 
histoŶe Hϭ aŶd ϱϬ kD ŶuĐleaƌ eŶǀelope ŵeŵďƌaŶe pƌoteiŶ ;Taďle ϯ.Ϳ ReĐeŶtlǇ, a Ŷeǁ 
teƌŵ it has ďeeŶ pƌoposed foƌ this autoaŶtiďodǇ populatioŶ, ŶaŵelǇ "Ŷeutƌophil-
speĐifiĐ autoaŶtiďodies-NSA".  

Table ϯ. AŶtiŶeutrophil ĐǇtoplasŵiĐ aŶtiďodies ;ANCAͿ staiŶiŶg patterŶs aŶd assoĐiated 
target aŶtigeŶ iŶ patieŶts ǁith sǇsteŵiĐ ǀasĐulitides aŶd ŶoŶǀasĐulitiĐ disorders  

IŵŵuŶofluoresĐeŶĐe patterŶ  ANCA target aŶtigeŶ  AssoĐiated disease  
C-ANCA  PRϯ  WG  
P-ANCA  MPO  MPA, CSS  
P-ANCA  HLE  UC, CD, PSC, SLE  
P-ANCA  α-eŶolase     
P-ANCA  Đatalase     
P-ANCA  azuƌodiĐiŶ ;AZͿ     
P-ANCA ;atǇpiĐalͿ  laĐtofeƌƌiŶ ;LFͿ  UC, CD, PSC  
P-ANCA ;atǇpiĐalͿ  ĐathepsiŶ G ;CGͿ  UC, CD, PSC, SLE, RA  
P-ANCA ;atǇpiĐalͿ  lǇsozǇŵe ;LZͿ  UC, CD, PSC  
C-ANCA, P-ANCA ;atǇpiĐalͿ  aĐtiŶ  AIH  
C-ANCA, P-ANCA ;atǇpiĐalͿ  BPI  UC, CD, PSC, AIH, SLE  
P-ANCA ;atǇpiĐalͿ  HMGϭ/Ϯ  UC, SLE, RA  
P-ANCA ;atǇpiĐalͿ  laŵiŶe Bϭ  UC, CD, SLE  
P-ANCA ;atǇpiĐalͿ  histoŶe Hϭ  UC  
P-ANCA ;atǇpiĐalͿ  ϱϬ Kd  UC, AIH  

WG-WegeŶeƌ's gƌaŶuloŵatosis; MPA-ŵiĐƌosĐopiĐ polǇaŶgiitis; CSS-Chuƌg-Stƌauss 
sǇŶdƌoŵe; UC-ulĐeƌatiǀe Đolitis; CD-CƌohŶ's disease; PSC-pƌiŵaƌǇ sĐleƌosiŶg ĐholaŶgitis; 
SLE-sǇsteŵiĐ lupus eƌǇtheŵatosus; RA-ƌheuŵatoid aƌthƌitis; AIH-autoiŵŵuŶe hepatitis; 
HLE-huŵaŶ leukoĐǇte elastase; BPI-ďaĐteƌidiĐal/peƌŵeaďilitǇ-iŶĐƌeasiŶg pƌoteiŶ; 
HMGϭ/Ϯ-high ŵoďilitǇ gƌoup of ŶoŶ-histoŶe Đhƌoŵosoŵal pƌoteiŶs ϭ aŶd Ϯ  

ϳ.ϯ ANCA as diagŶostiĐ ŵarkers 

DiagŶostiĐ sigŶifiĐaŶĐe of ďoth PRϯ-ANCA aŶd MPO-ANCA foƌ SVV is Ŷot ƋuestioŶaďle 
;Taďle ϰͿ. The diagŶostiĐ ƌeleǀaŶĐe of ANCA depeŶds oŶ the ĐliŶiĐal oƌdeƌiŶg guideliŶes 
foƌ ANCA testiŶg. The positiǀe pƌediĐtiǀe ǀalue ;PPVͿ of IIF ANCAs foƌ SVV ǁas ǀeƌǇ loǁ 
;ϱϱ-ϱϵ%Ϳ, ǁith Ŷegatiǀe pƌediĐtiǀe ǀalue ;NPVͿ ďetǁeeŶ ϴϰ% aŶd ϵϵ%, duƌiŶg ANCA 
testiŶg iŶ a ƌoutiŶe ĐliŶiĐal settiŶg. AdheƌeŶĐe to ĐliŶiĐal oƌdeƌiŶg guideliŶes foƌ ANCA 
testiŶg ƌestƌiĐted to patieŶts ǁith a ƌeasoŶaďlǇ high likelihood of SVV ;Taďle ϱͿ ǁas 
ƌepoƌted to ƌeduĐe the Ŷuŵďeƌ of false-positiǀe tests ďǇ Ϯϳ%, ǁithout ŵissiŶg aŶǇ Đases 
of SVV. The total Ŷuŵďeƌ of tests peƌfoƌŵed ŵaǇ thus ďe ƌeduĐed ďǇ ŵoƌe thaŶ ϮϬ%.  
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The ŵost Đleaƌ-Đut assoĐiatioŶ of a disease ǁith ANCA diƌeĐted agaiŶst a speĐifiĐ taƌget 
aŶtigeŶ is the assoĐiatioŶ ďetǁeeŶ WG aŶd PRϯ-ANCA. BetǁeeŶ ϴϬ% to ϵϱ% of all 
ANCA iŶ WG is C-ANCA. The use of ŵoƌe seŶsitiǀe PRϯ-ANCA ŵethods ;Đaptuƌe ELISAͿ 
of deteĐtioŶ has ĐoŶfiƌŵed that the C-ANCA iŶ WG is alŵost alǁaǇs assoĐiated ǁith 
aŶti-PRϯ. AŶ estiŵated ϱ-ϮϬ% of ANCA iŶ WG ŵaǇ ďe P-ANCA, ǁhiĐh aƌe ŵostlǇ 
diƌeĐted agaiŶst MPO aŶd oŶlǇ ƌaƌelǇ diƌeĐted agaiŶst huŵaŶ leukoĐǇte elastase ;HLEͿ. 
The seŶsitiǀitǇ of C-ANCA/PRϯ-ANCA foƌ WG is ƌelated to the eǆteŶt, seǀeƌitǇ aŶd 
aĐtiǀitǇ of disease. IŶ a ŵeta aŶalǇsis of C-ANCA iŶ WG, the pooled seŶsitiǀitǇ ǁas ϵϭ% 
foƌ the suďset of patieŶts ǁith aĐtiǀe disease Đoŵpaƌed to ϲϯ% foƌ those ǁith iŶaĐtiǀe 
disease. The speĐifiĐitǇ aŶd positiǀe pƌediĐtiǀe ǀalue of C-ANCA/PRϯ-ANCA foƌ WG aƌe 
ǀeƌǇ high ;Taďle ϰ.Ϳ. Most patieŶts ǁith MPA, iNCGN aŶd CSS aƌe ANCA positiǀe, eitheƌ 
ǁith speĐifiĐitǇ foƌ MPO oƌ PRϯ. Otheƌ taƌget aŶtigeŶs foƌ ANCA iŶ patieŶts ǁith SVV, 
suĐh as BPI aŶd AZ, ŵaǇ siŵultaŶeouslǇ oĐĐuƌ ǁith PRϯ-ANCA aŶd MPO-ANCA. Wheƌeas 
ANCA  

Table ϰ. Disease assoĐiatioŶs of C-ANCA ;PRϯ-ANCAͿ aŶd P-ANCA ;MPO-ANCAͿ iŶ 
priŵarǇ sǇsteŵiĐ sŵall ǀessel ǀasĐulitides  

PatieŶts 
ǁith  

Auto Aď  Auto Ag  Test  SeŶsitiǀity ;%Ϳ SpeĐifiĐity ;%Ϳ  PPV ;%Ϳ  

WG  C-ANCA     IIF  ϴϬ-ϵϱ  ϵϱ-ϵϴ  ϵϰ-ϭϬϬ  
      PRϯ   ELISA  ϴϱ  ϵϴ-ϭϬϬ  ϵϳ-ϭϬϬ  
   P-ANCA     IIF  ϱ-ϮϬ  ϴϭ-ϵϰ  ϱ  
      MPO  ELISA  ϭϬ-ϮϬ  ϴϭ-ϵϰ  ϭϳ  
MPA  C-ANCA     IIF  ϯϱ-ϰϱ  ϵϮ-ϵϳ  ϵϳ  
      PRϯ  ELISA  Ϯϲ  ϴϲ-ϴϵ     
   P-ANCA     IIF  ϰϱ-ϲϱ  ϵϰ  ϵϳ  
      MPO  ELISA  ϱϴ  ϵϵ  ϭϬϬ  
iNCGN  C-ANCA     IIF  ϯϬ-ϰϬ  ϵϱ     
      PRϯ  ELISA  ϱϬ  ϴϲ-ϴϵ     
   P-ANCA     IIF  ϰϱ-ϲϱ  ϴϭ     
      MPO  ELISA  ϲϰ  ϵϭ     
CSS  C-ANCA     IIF  Ϯϱ-ϯϬ  ϵϰ     
      PRϯ  ELISA  ϯϯ  ϵϰ     
   P-ANCA     IIF  Ϯϱ-ϯϬ  ϵϮ     
      MPO  ELISA  ϱϬ  ϵϵ     

PPV-positiǀe pƌediĐtiǀe ǀalue  

Table ϱ. CliŶiĐal orderiŶg guideliŶes for ANCA testiŶg.  

GloŵeƌuloŶephƌitis, espeĐiallǇ ƌapidlǇ pƌogƌessiǀe  
PulŵoŶaƌǇ haeŵoƌƌhage, espeĐiallǇ pulŵoŶaƌǇ ƌeŶal sǇŶdƌoŵe  
CutaŶeous ǀasĐulitis ǁith sǇsteŵiĐ featuƌes ŵǇalgias, aƌthƌalgias oƌ aƌthƌitis  
Multiple luŶg Ŷodules  
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ChƌoŶiĐ destƌuĐtiǀe disease of the uppeƌ aiƌǁaǇs  
LoŶg-staŶdiŶg siŶusitis oƌ otitis  
SuďglottiĐ, tƌaĐheal steŶosis  
MoŶoŶeuƌitis ŵultipleǆ oƌ otheƌ peƌipheƌal ŶeuƌopathǇ  
Retƌooƌďital ŵass  

as deteĐted ďǇ IIF is fouŶd fƌeƋueŶtlǇ iŶ otheƌ iŶflaŵŵatoƌǇ diseases, PRϯ-ANCA aŶd 
MPO-ANCA aƌe oŶlǇ ƌaƌelǇ deteĐted iŶ disoƌdeƌs otheƌ thaŶ SVV. MPO-ANCA is also 
fouŶd iŶ patieŶts ǁith aŶti-GBM disease. Futheƌŵoƌe, false-positiǀe MPO-ANCA ŵaǇ ďe 
fouŶd oĐĐasioŶallǇ iŶ patieŶts ǁith SLE oƌ RA aŶd iŶ otheƌ iŶflaŵŵatoƌǇ disoƌdeƌs suĐh 
as autoiŵŵuŶe liǀeƌ disease aŶd iŶflaŵŵatoƌǇ ďoǁel disease. These false positiǀe 
ƌesults, hoǁeǀeƌ, ĐaŶ ďe aǀoided ďǇ usiŶg a Đaptuƌe ELISA to deteĐt MPO-ANCA. Foƌ 
PRϯ-ANCA, the Đaptuƌe ELISA sǇsteŵ does Ŷot seeŶ to diffeƌ ŵuĐh fƌoŵ a diƌeĐt ELISA 
sǇsteŵ ǁith ƌespeĐt to speĐifiĐitǇ ďut the Đaptuƌe ELISA seeŵs to ďe ŵoƌe seŶsitiǀe. 
EǀeŶ though the pƌeseŶĐe foƌ WG, MPA aŶd/oƌ CSS, a positiǀe ANCA ƌesult should 
alǁaǇs ďe iŶteƌpƌeted ǁith ĐoŶsideƌatioŶ of the ĐliŶiĐal settiŶg siŶĐe the pƌeseŶĐe of 
speĐifiĐ ĐliŶiĐal patteƌŶs plaǇs a ŵajoƌ ƌole iŶ deteƌŵiŶig the diagŶostiĐ pƌoďaďilitǇ of 
ǀasĐulitis.  

ϳ.ϰ ProgŶostiĐ ǀalue of ANCA duriŶg folloǁ-up 

ANCA-assoĐiated ǀasĐulitis has a ϭ-Ǉeaƌ suƌǀiǀal of at least ϴϬ-ϵϬ%. TƌeatŵeŶt ĐoŶsists 
geŶeƌallǇ of a ĐoŵďiŶatioŶ of pƌedŶisoloŶe aŶd ĐǇĐlophosphaŵide, oƌ otheƌ 
iŵŵuŶosuppƌessiǀe dƌugs. SiŶĐe all dƌugs that aƌe used pƌoduĐe toǆiĐ side effeĐt, 
ŵediĐatioŶs aƌe geŶeƌallǇ tapeƌed aŶd eǀeŶtuallǇ eliŵiŶated iŶ ŵost Đases. Hoǁeǀeƌ, 
duƌiŶg foloǁ-up, up to ϴϬ% of the patieŶts iŶ ƌeŵissioŶ eǆpeƌieŶĐe ƌelapses. PatieŶts 
ǁith WG ƌelapse ŵoƌe fƌeƋueŶtlǇ thaŶ patieŶts ǁith MPA oƌ ƌeŶal liŵited ǀasĐulitis. IŶ 
additioŶ, patieŶts ǁith PRϯ-ANCA haǀe ŵoƌe fƌeƋueŶt ƌelapses thaŶ patieŶts ǁith MPO-
ANCA. This is also tƌue ǁheŶ patieŶts aƌe suďdiǀided iŶto gƌoups aĐĐoƌdiŶg to theiƌ 
diagŶosis. So, patieŶts ǁith eitheƌ WG aŶd MPA ǁho aƌe PRϯ-ANCA positiǀe haǀe a 
higheƌ ƌelapse ƌate thaŶ patieŶts ǁith MPO-ANCA assoĐiated ǁith the ƌespeĐtiǀe 
disease tǇpe. Thus, ANCA testiŶg is Ŷot oŶlǇ a highlǇ seŶsitiǀe aŶd speĐifiĐ test foƌ 
ŵakiŶg a diagŶosis of WG, MPA oƌ CSS, ďut ANCA aŶtigeŶ speĐifiĐitǇ has also a 
pƌogŶostiĐ ǀalue ǁith ƌespeĐt to the deǀelopŵeŶt of ƌelapses duƌiŶg folloǁ-up. PatieŶts 
ǁith PRϯ-ANCA ŵaǇ ďe at higheƌ ƌisk of death aŶd patieŶts ǁith MPO-ANCA ŵaǇ ďe at 
higheƌ ƌisk foƌ ƌeŶal failuƌes. Futheƌŵoƌe, ƌelapses iŶ PRϯ-ANCA positiǀe patieŶts aƌe 
ŵuĐh ŵoƌe fulŵiŶaŶt thaŶ ƌelapses iŶ MPO-ANCA positiǀe patieŶts. The Đauses of 
pƌogƌessioŶ of ƌeŶal failuƌe diffeƌ ďetǁeeŶ PRϯ aŶd MPO-ANCA positiǀe patieŶts. IŶ 
patieŶts ǁith PRϯ-ANCA ƌeŶal fuŶĐtioŶ is staďle duƌiŶg ƌeŵissioŶ, ďut deĐliŶes ǁith 
eǀeƌǇ ƌelapse. IŶ patieŶts ǁith MPO-ANCA, a sloǁlǇ pƌogƌessiǀe Đouƌse is ofteŶ 
oďseƌǀed duƌiŶg folloǁ-up ǁithout sigŶs of ĐliŶiĐallǇ aĐtiǀe disease. IŶ these patieŶts, 
pƌoteiŶuƌia is the ŵost iŵpoƌtaŶt ƌisk faĐtoƌ foƌ ƌeŶal failuƌe duƌiŶg folloǁ-up. IŶ 
additioŶ to ANCA speĐifiĐitǇ, ANCA leǀels at diagŶosis aŶd duƌiŶg folloǁ-up haǀe ďeeŶ 
shoǁŶ to ďe pƌediĐtiǀe foƌ patieŶts ƌeŶal aŶd disease-fƌee suƌǀiǀal. A high PRϯ-ANCA 
leǀel iŶ Đaptuƌe ELISA at diagŶosis is a ƌisk faĐtoƌ foƌ pooƌ patieŶt aŶd ƌeŶal suƌǀiǀal aŶd 
a ĐoŶstaŶtlǇ eleǀated MPO-ANCA leǀel is a ƌisk faĐtoƌ foƌ pooƌ ƌeŶal suƌǀiǀal. DuƌiŶg 
iŶduĐtioŶ theƌapǇ ANCA leǀels fall aŶd ďeĐoŵe Ŷegatiǀe iŶ ŵaŶǇ patieŶts ǁithiŶ the 
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fiƌst feǁ ŵoŶths. PeƌsisteŶt oƌ ƌeĐuƌƌiŶg C-ANCA duƌiŶg the fiƌst Ǉeaƌ is sigŶifiĐaŶtlǇ 
ƌelated to suďseƋueŶt ƌelapse. Moƌe thaŶ ϴϬ% of the patieŶts ǁho ǁeƌe ANCA positiǀe 
at diagŶosis aŶd ǁho eǆpeƌieŶĐe a ƌelapse, aƌe test positiǀe foƌ ANCA at the tiŵe of 
ƌelapse. So, the patieŶts peƌsisteŶtlǇ Ŷegatiǀe foƌ ANCA haǀe a ǀeƌǇ loǁ ƌisk of deǀelop 
ƌelapse, although ƌelapses loĐalized to the ƌespiƌatoƌǇ tƌaĐt ĐaŶ oĐĐuƌ iŶ these patieŶts. 

ϳ.ϱ PrediĐtioŶ of disease aĐtiǀity ďy serial ŵeasureŵeŶt of ANCA leǀels 

Relapses haǀe a ŵajoƌ iŵpaĐt oŶ disease outĐoŵe iŶ patieŶts ǁith SVV. ReŶal ƌelapses 
duƌiŶg folloǁ-up haǀe ƌeĐeŶtlǇ ďeeŶ shoǁŶ to ďe the ŵost iŵpoƌtaŶt pƌediĐtoƌ of loŶg-
teƌŵ ƌeŶal suƌǀiǀal. Theƌefoƌe, it is eǆtƌeŵelǇ iŵpoƌtaŶt to ideŶtifǇ patieŶts at ƌisk of 
ƌelapse. The usefulŶess of seƌiallǇ ŵeasuƌiŶg ANCA titeƌs iŶ pƌediĐtiŶg disease aĐtiǀitǇ is 
at pƌeseŶt still ĐoŶtƌoǀeƌsial. Seǀeƌal studies, ŵost of theŵ ƌestƌospeĐtiǀe, haǀe ďeeŶ 
puďlished iŶ ǁhiĐh the ƌelatioŶ ďetǁeeŶ ƌises iŶ ANCA leǀels as ŵeasuƌed ďǇ IIF oƌ ďǇ 
ELISA aŶd disease aĐtiǀitǇ of ANCA assoĐiated ǀasĐulitis ǁas studied ;Taďle ϲ aŶd ϳͿ.  

Table ϲ. RelatioŶships ďetǁeeŶ iŶĐreases iŶ ANCA as deterŵiŶed ďǇ IIF aŶd relapse of 
ANCA-assoĐiated sŵall ǀessel ǀasĐulitis as reported ďǇ differeŶt studies  

Nuŵďer of 
patieŶts  

ANCA patterŶ oŶ IIF 
;%Ϳ  

ANCA rise prior or at the 
tiŵe of relapse ;%Ϳ  

ANCA rise folloǁed ďy 
relapse ;%Ϳ  

ϯϱ  C-ANCA  ϭϬϬ  ϳϳ  
ϱϴ  C-ANCA  ϵϬ  ϳϱ  
ϲϴ  C-ANCA  Ϯϰ  ϱϲ  
ϯϳ  C/P-ANCA  ϰϯ  Ϯϯ  
ϴϱ  C-ANCA  ϱϮ  ϱϳ  

Table ϳ. RelatioŶships ďetǁeeŶ iŶĐreases iŶ ANCA as ŵeasured ďǇ ELISA aŶd relapse of 
ANCA-assoĐiated sŵall ǀessel ǀasĐulitis as reported ďǇ differeŶt studies  

Nuŵďer of 
patieŶts  

ANCA aŶtigeŶiĐ 
speĐifiĐity  

ANCA rise prior or at the 
tiŵe of relapse ;%Ϳ  

ANCA rise folloǁed ďy 
relapse ;%Ϳ  

ϱϲ  eǆtƌaĐt  ϰϭ  ϲϮ  
ϲϬ  N.R.  ϳϰ  ϳϵ  
ϭϳ  PRϯ  ϯϯ  ϱϵ  
ϭϵ  MPO  ϳϯ  ϳϵ  
Ϯϱ  MPO  ϭϬϬ  ϴϬ  
ϴϱ  PRϯ  ϴϭ  ϳϭ  
ϭϱ  MPO  ϳϱ  ϭϬϬ  
ϭϬ  PRϯ ;diƌeĐtͿ  ϳϵ  ϵϮ  
ϭϬ  PRϯ ;ĐaptuƌeͿ  ϭϬϬ  ϴϯ  
ϰϴ  MPO/PRϯ 

;diƌeĐt/ĐaptuƌeͿ  
ϲϭ  ϭϬϬ  

ϭϬϬ  PRϯ ;ĐaptuƌeͿ  ϳϰ  ϲϬ  

N.R. - Ŷot ƌepoƌted  
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ϳ.ϲ PathogeŶiĐ poteŶtial of ANCA 

Although diƌeĐt eǀideŶĐe foƌ the pathogeŶiĐitǇ of ANCA iŶ ǀasĐulitis is laĐkiŶg, aŵple 
eǀideŶĐe fƌoŵ iŶ ǀitƌo aŶd iŶ ǀiǀo studies suppoƌt a poteŶtial ƌole of ANCA iŶ the 
deǀelopŵeŶt of ǀasĐulaƌ lesioŶs.  

PRϯ-ANCA aŶd MPO-ANCA aƌe aďle to iŶhiďit eŶzǇŵatiĐ aĐtiǀitǇ aŶd pƌeǀeŶt the 
iŶaĐtiǀatioŶ of PRϯ aŶd MPO ďǇ its Ŷatuƌal iŶhiďitoƌ alfa-ϭ aŶtitƌǇpsiŶ aŶd 
ĐeƌuloplasŵiŶ, ƌespeĐtiǀelǇ. IŶ ǀitƌo, seƌa oƌ puƌified IgG fƌoŵ ANCA-positiǀe patieŶts, 
as ǁell as, ŵoŶoĐloŶal aŶtiďodies diƌeĐted agaiŶst MPO oƌ PRϯ, haǀe ďeeŶ fouŶd to 
iŶduĐe aŶ oǆidatiǀe ďuƌst aŶd degƌaŶulatioŶ iŶ healthǇ huŵaŶ Ŷeutƌophils pƌetƌeated 
ǁith iŶflaŵŵatoƌǇ ĐǇtokiŶes suĐh as tuŵoƌ ŶeĐƌosis faĐtoƌ-α, IL-ϭβ oƌ ďaĐteƌial 
lipopolǇsaĐĐhaƌide ;LPSͿ. Fuƌtheƌŵoƌe, ANCA-aĐtiǀated PMN aƌe Đapaďle of daŵagiŶg 
Đultuƌed eŶdothelial Đells. IŶdeed, fƌeshlǇ isolated aŶd uŶtƌeated PMNs fƌoŵ patieŶts 
ǁith ANCA-assoĐiated ǀasĐulitis aƌe fouŶd to pƌoduĐe sigŶifiĐaŶtlǇ ŵoƌe supeƌoǆide 
thaŶ PMN fƌoŵ Ŷoƌŵal ĐoŶtƌol suďjeĐts. ANCA haǀe ďeeŶ shoǁŶ to aĐtiǀate ŵoŶoĐǇtes 
to pƌoduĐtioŶ of ƌeaĐtiǀe oǆǇgeŶ speĐies, IL-ϴ, a poteŶt attƌaĐtaŶt foƌ PMN, aŶd 
ŵoŶoĐǇte ĐheŵoattƌaĐtaŶt pƌoteiŶ ϭ ;MCP-ϭͿ, eǀeŶ ǁithout pƌioƌ pƌiŵiŶg. 
IŵŵuŶopathologiĐal studies haǀe shoǁŶ that iŶflaŵŵatoƌǇ iŶfiltƌate is Đoŵposed 
ŵaiŶlǇ of aĐtiǀated T lǇŵphoĐǇtes, the ŵajoƌitǇ of ǁhiĐh aƌe CDϰ+ aŶd ŵaĐƌophages. T-
lǇŵphoĐǇtes isolated fƌoŵ WG patieŶts pƌolifeƌate iŶ ƌespoŶse to a Đƌude Ŷeutƌophil 
eǆtƌaĐt ĐoŶtaiŶiŶg PRϯ aŶd MPO.  

Although all of the afoƌeŵeŶtioŶed ŵeĐhaŶisŵs ŵaǇ ďe opeƌatiǀe iŶ ǀiǀo iŶ idiopathiĐ 
ǀasĐulitis, ĐoŶĐlusiǀe eǀideŶĐe foƌ the pathogeŶiĐitǇ of ANCA aǁaits, hoǁeǀeƌ, a 
ĐoŶǀiĐiŶg aŶiŵal ŵodel of ANCA-iŶduĐed ǀasĐulitis. IŶ a ƌat ŵodel of autoiŵŵuŶitǇ, the 
adŵiŶistƌatioŶ of ŵeƌĐuƌiĐ Đhloƌide ;HgClϮͿ to BƌoǁŶ NoƌǁaǇ ;BNͿ ƌats leads to a 
sǇŶdƌoŵe ĐhaƌaĐteƌized ďǇ the pƌeseŶĐe of autoaŶtiďodies agaiŶst a ǀaƌietǇ of aŶtigeŶs, 
iŶĐludiŶg DNA, ĐollageŶ, thǇƌogloďuliŶ, gloŵeƌulaƌ ďaseŵeŶt ĐoŵpoŶeŶts aŶd MPO. OŶ 
pathologiĐ eǆaŵiŶatioŶ of the aŶiŵals, ŵodeƌate aĐute tuďulaƌ ŶeĐƌosis aŶd 
lǇŵphoĐǇtiĐ iŶfiltƌatioŶ iŶ the iŶteƌstitiuŵ aŶd peƌiǀasĐulaƌlǇ ĐaŶ ďe oďseƌǀed. 
AutoaŶtiďodies agaiŶst huŵaŶ MPO that Đƌoss-ƌeaĐt ǁith ƌat MPO, ĐaŶ ďe oďseƌǀed iŶ 
BN ƌats iŵŵuŶized ǁith huŵaŶ MPO. The autoiŵŵuŶe ƌespoŶse aloŶe does Ŷot ƌesult 
iŶ ĐliŶiĐal lesioŶs. Hoǁeǀeƌ, upoŶ adŵiŶistƌatioŶ of huŵaŶ MPO aŶd its suďstƌate HϮϬϮ, 
these ƌats deǀelop ŶeĐƌotiziŶg gloŵeƌuloŶephƌitis ǁith iŶteƌstitial tuďuloŶephƌitis, 
pulŵoŶaƌǇ aŶd gastƌoiŶtestiŶal ǀasĐulitis. ReĐeŶtlǇ, it has ďeeŶ shoǁŶ that Wistaƌ-
KǇoto ƌats iŵŵuŶized ǁith puƌified huŵaŶ MPO iŶ CFA deǀelop alǀeolaƌ luŶg 
haeŵoƌƌhage aŶd a ŵild gloŵeƌuloŶephƌitis. Moƌeoǀeƌ, ƌeĐeŶt studies oŶ ŵouse 
ŵodels pƌoǀided elegaŶtlǇ pƌoǀe that MPO-ANCA aloŶe iŶduĐe pauĐi-iŵŵuŶe 
gloŵeƌuloŶephƌitis aŶd ǀasĐulitis. MPO defiĐieŶt ŵiĐe ǁeƌe iŵŵuŶized ǁith ŵouse 
MPO aŶd ĐiƌĐulatiŶg aŶti-ŵuƌiŶe MPO aŶtiďodies ǁeƌe deǀeloped. Adoptiǀe tƌaŶsfeƌ, 
eitheƌ of spleŶoĐǇtes oƌ puƌified IgG deƌiǀed fƌoŵ the MPO-iŵŵuŶized MPO-defiĐieŶt 
ŵiĐe, ƌesulted iŶ the deǀelopŵeŶt of ĐƌesĐeŶtiĐ gloŵeƌuloŶephƌitis aŶd sǇsteŵiĐ 
ǀasĐulitis ŵiŵiĐkiŶg the huŵaŶ disease.  

SĐheŵatiĐ pƌeseŶtatioŶ of aŶ iŶtegƌatiǀe ǀieǁ of ANCA-ŵediated ǀasĐulaƌ tissue 
daŵage is shoǁŶ iŶ Figuƌe Ϯ. The ŵodel is ďased oŶ fouƌ pƌeƌeƋuisities foƌ eŶdothelial 
Đell daŵage ďǇ ANCA: ϭͿ the pƌeseŶĐe of ANCA; ϮͿ eǆpƌessioŶ of taƌget aŶtigeŶs foƌ 
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ANCA oŶ pƌiŵed Ŷeutƌophils aŶd ŵoŶoĐǇtes; ϯͿ the ŶeĐessitǇ of aŶ iŶteƌaĐtioŶ ďetǁeeŶ 
pƌiŵed Ŷeutƌophils aŶd eŶdotheliuŵ ďǇ ŵeaŶs of βϮ-iŶtegƌiŶs aŶd ϰͿ aĐtiǀatioŶ of 
eŶdothelial Đells.

 

Figure Ϯ. SĐheŵatiĐ preseŶtatioŶ of aŶ iŶtegratiǀe ǀieǁ of the iŵŵuŶe ŵeĐhaŶisŵs 
iŶǀolǀed iŶ the pathogeŶesis of ANCA-assoĐiated ǀasĐulitis. The ĐǇtokiŶes released due 
to iŶfeĐtioŶ or other tissue iŶjurǇ Đause the priŵiŶg of Ŷeutrophils aŶd/or ŵoŶoĐǇtes ;AͿ 
aŶd upregulatioŶ of adhesioŶ ŵoleĐules ;ELAM-ϭ, ICAM-ϭ, VCAM-ϭͿ oŶ the eŶdotheliuŵ. 
CirĐulatiŶg priŵed Ŷeutrophils aŶd/or ŵoŶoĐǇtes eǆpress ANCA aŶtigeŶs ;PRϯ, MPOͿ, 
adhesioŶ ŵoleĐules ;LFA-ϭ, VLA-ϰͿ aŶd FĐγR oŶ the Đell surfaĐe ;BͿ. The ďiŶdiŶg of ANCA 
to priŵed Ŷeutrophils aŶd/or ŵoŶoĐǇtes iŶduĐes the release of ĐǇtokiŶes suĐh as IL-8, IL-
ϭβ, MCP-ϭ aŶd possiďlǇ other faĐtors that are stroŶg ĐheŵoattraĐtaŶts for ŵore 
iŶflaŵŵatorǇ Đells possiďlǇ leadiŶg to graŶuloŵa forŵatioŶ ;CͿ. AdhereŶĐe of priŵed 
Ŷeutrophils aŶd/or ŵoŶoĐǇtes to the eŶdotheliuŵ folloǁed ďǇ aĐtiǀatioŶ of these Đells 
ďǇ ANCA. AĐtiǀated Ŷeutrophils aŶd ŵoŶoĐǇtes release reaĐtiǀe oǆǇgeŶ speĐies ;ROSͿ, 
ǁhiĐh leads to eŶdothelial Đell iŶjurǇ aŶd eǀeŶtuallǇ to ŶeĐrotiziŶg iŶflaŵŵatioŶ ;DͿ. PRϯ 
aŶd MPO froŵ ANCA-aĐtiǀated Ŷeutrophils aŶd/or ŵoŶoĐǇtes result iŶ the eŶdothelial 
Đell aĐtiǀatioŶ, eŶdothelial Đell iŶjurǇ, or eǀeŶ eŶdothelial Đell apoptosis ;EͿ. PRϯ aŶd 
MPO serǀe as plaŶted aŶtigeŶs resultiŶg iŶ iŶ situ iŵŵuŶe Đoŵpleǆes, ǁhiĐh iŶ turŶ 
attraĐt other Ŷeutrophils ;FͿ. The ŵeĐhaŶisŵ ďǇ ǁhiĐh ANCA produĐtioŶ is triggered aŶd 
perpetuated reŵaiŶ uŶĐlear. Hoǁeǀer, T-Đells are thought to plaǇ a sigŶifiĐaŶt role iŶ 
ŵediatiŶg the produĐtioŶ of ANCA ďǇ plasŵa Đells, ǁhiĐh are deriǀed froŵ aŶtigeŶ-
speĐifiĐ B-Đells ;GͿ. 

ϳ.ϳ CoŶĐludiŶg reŵarks 

ANCA diƌeĐted agaiŶst PRϯ aŶd MPO ĐaŶ ďe deteĐted iŶ patieŶts ǁith WG, MPA 
iŶĐludiŶg ƌeŶal liŵited ǀasĐulitis aŶd CSS. These ANCAs aƌe highlǇ speĐifiĐ foƌ SVV aŶd 
aƌe the oŶlǇ ANCAs ǁith ĐleaƌlǇ doĐuŵeŶted ĐliŶiĐal ƌeleǀaŶĐe. Both PRϯ-ANCA aŶd 
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MPO-ANCA as tested ďǇ ELISA, ďut Ŷot ANCA deteĐted oŶlǇ ďǇ IIF, aƌe iŵpoƌtaŶt 
diagŶostiĐ ŵaƌkeƌs foƌ these foƌŵs of ǀasĐulitis. ChaŶges iŶ leǀels of PRϯ-ANCA aŶd 
possiďlǇ also MPO-ANCA, aƌe ƌelated to ĐhaŶges iŶ disease aĐtiǀitǇ, although this 
ĐoƌƌelatioŶ is faƌ fƌoŵ aďsolute. TƌeatŵeŶt deĐisioŶs should ďe ďased oŶ the ĐliŶiĐal 
pƌeseŶtatioŶ of the patieŶt aŶd histologiĐ fiŶdiŶgs aŶd Ŷot eǆĐlusiǀelǇ oŶ the ƌesults of 
ANCA testiŶg. IŵŵuŶosuppƌessiǀe tƌeatŵeŶt of patieŶts ǁith SVV should Ŷot ďe guided 
ďǇ seƋueŶtial ĐhaŶges iŶ ANCA titeƌs.  

Hoǁeǀeƌ, a ƌapid iŶĐƌease iŶ ANCA titeƌs oƌ the ƌeappeaƌaŶĐe of ANCA afteƌ a peƌiod of 
ANCA ŶegatiǀitǇ should aleƌt the ĐliŶiĐiaŶ to the possiďilitǇ of a ƌelapse aŶd thus ŵaǇ 
lead to fuƌtheƌ diagŶostiĐ pƌoĐeduƌes oƌ shoƌteƌ iŶteƌǀals ďetǁeeŶ folloǁ-up ǀisits. Both 
iŶ ǀitƌo aŶd iŶ ǀiǀo eǆpeƌiŵeŶtal data stƌoŶglǇ suppoƌt a pathogeŶiĐ ƌole foƌ ANCA iŶ 
SVV. IŶ ǀiǀo eǆpeƌiŵeŶtal ŵouse ŵodel has deŵoŶstƌated that MPO-ANCA diƌeĐtlǇ 
iŶduĐes gloŵeƌuloŶephƌitis aŶd ǀasĐulitis. 
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