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BIOWIA AEPMATO2

Eupnuara cupfartd ywpiaong [psoriasis] CUM@WVA KAl ME TO AVAPEPOUEVO
IOCTOPIKO.

2XOAIa: 1. ATt 1I0TOAOYIKA atTown N ywpiaon gival yia duvauiki 0epuaToTTAbEIa TTOU
aAAGCel kaTd Tn diapkela TG €CEAIENG TNG KABE BAGBNG. Katatdooetal o€ TTpwido oTddlio,
o€ TTPOXWPNHEVO OTAdIO, KAl aTTWTEPES BAABEC. O1 BAGBES gival auvnBwC dIaYVWOTIKEG

OTA TTPWTA OTAdIA | KOVTA OTNV TTEPIPEPEIA TWV TTPOXWPNUEVWY TTAaKwV. Ta Munro

microabscesses kal Kogoj micropustules gival d1ayvwoTIKES EVOEICEIC TG Ywpiaong,

aAAQG Oev gival TTAVTA TTAPOVTA.
2. H rponynB¢cioca Bepartreia mOava TPOTTOTTOIE TNV ICTOAOYIKI) €IKOVA.



o

Eotlakn anwAela tTng KOKKwdoug otifadac, mapakepatwaon tng
erudepuidac [H/E x 10]
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Auénuevn ayyeloPpibela kat avénon oto péyebog Twv BnAwv Tou
XOpPiloU HETOEY TWV ETILUNKUOUEVWV ETILOEPULOLKWY aKpoAodLWV
[H/E x 10]



‘Hria-pétpLa meplayyeLakn
dAeypovwdnc dStnBnon meEpLE Twv
alpodopwv ayyeiwv tou
BnAwdouc xopiou armod
AepdokuTTOpO KOl OTIAVLOL
oudetepodila, Saxutn ivwon
Tou xoplou [H/E x 10]




BIOWIA NEQPOY

[MpOO@ATEC KAl YEVIKEUNEVEG AAAOIWOEIC ESWTPIXOEIDIKAG CTTEIPAMATOVEPPITIONG
[crescentic glomerulonephritis] oto 83.3% T1rEPITTOU TOU OUVOAOU TWV AEITOUPYIKWY
OTTEIPANATWY HJE AVOTOPAIVOTUTTIKA EUPHHUATA CUNBATA VOO OTTEVIKAG
otmeipaparove@pitidag [pauci-mmune / ANCA-mediated Crescentic
Glomerulonephritis] o1 o1T0ie¢ YapakTnpidovTal atrd TNV AVATITUEN TTPOCPATWY
KUTTAPORPIOWY UNVOEIdWY OXNUATIOMWY KAl TUNUOTIKWY VEKPWTIKWY aAAOIWCEWY OTa
oTTEIPANATA.

‘Hma eupripara otreipapatookAnpuvong [7.7% Tou cuvOoAou Twv OTTEIPAPATWY] Ta OTTOIx
@aivovTal guuBarta pe Tnv nAikia Tng acBevoucg (8.5%).
2UVUTTAPYOUV agloonMEiwTeS aAAOIWOEIC DIAPEONG - CWANVAPIAKAS VEPPITIOAG.



AMOLWOELC EWTPLYOELOLKNAG omelpapatovedpitidac — mapouoia mpoodatTwy
Kall evpeyeOwv KuttapoPfplOwv pnvosldwv oxnuatiopwy [PAS x 10]



WV oxnuatiopwy. [PAS
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IVIO0ELOAC VEKPWON KoL CUUTITWON TWV TPLXOELOKWY ToXWHATWV. [Silver
stain x 200]



Atloonpelwtn neplomelpapatikn dAsypovwdng dtnbnon [PAS x 20]
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[ViIdo€IdNC VEKPWON KAl CUUTITWON TWV TPIXOEIDIKWY TOIXWHATWV.
[Silver stain x 400].
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O:TEOMYEAIKH BIOWIA

Ta e1Ti HEPOUC AVOOONOPYOAOYIKA eEUupraTa BewpouvTal JAAAOV CUNBATA JE
MOVOKAWVIKN Yappao@aipivotradeia aéBaing BIOAOYIKAG CUUTTEPIPOPAG



OoTitng LoTOG omoyywdouc TUTou o omolog ephapBavel ToAAOUC
HUEAOXWPOUC Kal PEPEL OULUOTIOLNTIKO HUEAO UE pPETPLA KuTTapoPBpiBsia [H/E
x4]



OL KUTTOPLKEC OELPEC OVTUTPOOWTIEVOVTOL Kol wptpdlouv pe dtatripnon tng Paotknc
QPXLTEKTOVIKAC Kal xwpoTtaéiac. [H-E x 10]



MAaopatokuTTapo WPiHou TUTIoU UE EAPPA UTIEPOXH TWV TTOPAYOVIWV
K évavtl A ehadpwv alloswv (IgA-k) ta omoia avamtiooovtal UE
TLEPLOYYELOKI LEMOVWHLEVN KAl oTtavia o€ aBpoloelc katavoun. [
CD138 x 10].



MAaopatokUTTapa WPipHou TUTOU HE EAdPA UTIEPOXH TWV TTOPAYOVIWV K
gvavtl A eAadpwv aAvoswv (IgA-k) ta omoia avantuooovtal UE
TEPLAYYELOKN LEUOVWHEVN Kal oTtdvia o€ abpoioelg katavour. [ CD56 x
10].



MAaopotokUTTapa WPLHOU TUTIOU pE eEAPpa UTIEPOYXT TWV
TIAPAYOVTWV K €vavtl A ehadpwv aAUoewv (IgA-k) ta omola
QVOTTTUOCOVTOL LLE TIEPLAYYELOKA LEMOVWHEVN KOL OTIAVLAL OF
aBpolioelg katavoun. [K EAa@pd aAucoog x 10].



MAaopatokUTTOPA WPLHOU TUTIOU PE EAPPA UTIEPOXN TWV TTOPAYOVTIWY K EVOVTL A
ehadpwv aAUoewv (IgA-K) ta omola avamtuooovTal E TIEPLAYYELAKT LEUOVWHEVN
KoL omavia o€ aBpoioelg katavoun. [A EAa@pd aAucoog x 10].



MAaopatokUTTapa WPLHOU TUTIOU PE eEAppa
UTTEPOXN TWV TTAPAYOVIWV K €vavtl A eAadpwv
aAVoswv (IgA-k) To omola avarmtuooovTol ME

TLEPLAYYELOKN LEHLOVWUEVN KOL OTIAVLOL OF
aBpoioelc katavopun. [ IgA x 10].



MAaopatokuTTapa WPipou TUTIoU UE EADPA UTIEPOXH TWV TTOPOYOVIWV
K évavtl A eAadpwv aAloswv (IgA-k) Ta omola avamtuooovtal He
TIEPLOYYELAKI LELOVWHEVN KAl oTtavia o€ aBpoioelc katavoun. [1gG x
10].



O €Aeyyoc apuroeldouc dev €dwoe
amnoteAéopata. [Congo Red x10]



*H avoooTTeVIKI) CWTPIXOEIDIKI) OTTEIPAMATOVEPPITIC CUVOEETAI OE TTOCOOTO 85-

95% pe kukAogpopouvta ANCA.
Heptinstall’s Pathology of the Kidney, 71 ed

*H avoooTTeVIKI EEWTPIXOEIDIKI) OTTEIPAMATOVEPPITIC EXEI AvapePOEi (e
QITIONOYIKI) OUCXETION;) O€ OXEON ME Hia o€Ipd VOOUATWY TOU OUVOETIKOU I0TOU
(tr.x. ZEA, 0. Sjogren, K.T.A.).

Yeturi et al, Case Reports in Rheumatology
Volume 2016, Article ID 9070487

*OT1TwG e1Tiong kai o€ oxéon pe Awn anti-TNF aywynic.

Stokes et al, Nephrol Dial Transplant
(2005) 20: 1400-1406

*Ta eupAuaTa, WOTOCO, OXETIKA JE TNV OCUCXETION Ywpiaong Kal VEQPIKAG
BAGRBNG cival uttd culnTnon...

Tehranchinia et al, Hindawi
[le Scientific World Journal
Volume 2018

*... EKTOGC av 0 a0BeViC £XEl avaTITULEl Ywplaoikr apBpiTida.
Khan et al, Hindawi

International Journal of Inflammation
] ] ] ] Volume 2017
'YﬂGpXOUV MEMOVWHMEVA Ccase reports AVOOOTTEVIKNG £§prI)(O£I5IKr]§

OTTEIPAUATOVEPPITIOAG HE GUVUTIAPXOUCT WWPIAON.  prasad et al, Pediatr Nephrol (2011)
26:1173-1174



EYXAPIZTQ TNA THN MNMPO2OXH ZA2



Definitions of ANCA-associated vasculitis, microscopic polyangiitis,
granulomatosis with polyangiitis, and eosinophilic granulomatosis with
polyangiitis based on the 2012 Chapel Hill Consensus Conference on the

Nomenclature of Systemic Vasculitis

ANCA-associated vasculitis (AAV)

Necrotizing vasculitis, with few or no immune deposits, predominantly affecting small
vessels (i.e., capillaries, venules, arterioles, and small arteries), associated with MPO-
ANCA or PR3-ANCA. Not all patients have ANCA. Add

a prefix indicating ANCA reactivity, for example, PR3-ANCA, MPO-ANCA, ANCA-
negative.

Microscopic polyangiitis (MPA)
Necrotizing vasculitis, with few or no immune deposits, predominantly affecting small
vessels (i.e., capillaries, venules, or arterioles). Necrotizing arteritis involving small

and medium arteries may be present. Necrotizing glomerulonepbhritis is very
common. Pulmonary capillaritis often occurs. Granulomatous inflammation is absent.

Granulomatosis with polyangiitis (GPA)

Necrotizing granulomatous inflammation usually involving the upper and lower
respiratory tract and necrotizing vasculitis affecting predominantly small to small
vessels (e.g., capillaries, venules, arterioles, arteries, and veins). Necrotizing
glomerulonephritis is common.

Eosinophilic granulomatosis with polyangiitis (EGPA)
Eosinophil-rich and necrotizing granulomatous inflammation often involving the
respiratory tract and necrotizing vasculitis predominantly affecting small to medium

vessels and associated with asthma and eosinophilia. ANCA is more frequent when
glomerulonephritis is present.

Modified from Jennette JC, Falk RJ, Bacon PA, et al. 2012 Revised International Chapel Hill Consensus
Conference Nomenclature of Vasculitides. Arthritis Rheum 2013;65:1-11.ANCA-associated vasculitis
(AAV)



ANCA Serology

ANCA are specific for proteins in the cytoplasmic granules of neutrophils and the lysosomes
of monocytes.

Although ANCA are far more frequent in pauci-immune small-vessel vasculitis and
glomerulonephritis, ANCA are identified in the serum of approximately one third of patients
with anti-GBM disease .

Two major antigen specificities for ANCA are seen in patients with pauci-immune crescentic
glomerulonephritis and small-vessel vasculitis. These two specificities cause two staining
patterns, cytoplasmic (c-ANCA) and perinuclear (p-ANCA), when ANCA are detected by
indirect immunofluorescence microscopy.

The most common c-ANCA specificity is for proteinase 3 (PR3-ANCA), and the most common
p-ANCA specificity is for myeloperoxidase (MPO-ANCA).

Dual positivity for both MPO-ANCA and PR3-ANCA is rare except in the setting of drug-
induced ANCA.

Patients with active GPA usually have PR3-ANCA.

Patients with MPA have slightly more MPO-ANCA than PR3-ANCA, and patients with EGPA
and renal-limited pauci-immune crescentic glomerulonephritis have predominantly MPO-
ANCA



PATHOLOGIC FINDINGS

Light Microscopy

Glomeruli

The hallmark histologic lesions of acute pauci-immune ANCA glomerulonephritis are
crescents and fibrinoid necrosis, which occur at the same frequency irrespective of the
presence or absence of associated systemic vasculitis.

The glomerular inflammation is accompanied by proportional nonspecific tubulointerstitial
inflammatory lesions.

Eisenberger et al. compared glomerular crescents, necrosis, and sclerosis in patients with
ANCA-negative pauci-immune glomerulonephritis and patients with ANCA-positive pauci-
immune glomerulonephritis and found no significant difference, which corresponds to our
experience.

The extent of crescent formation is not different between patients with PR3-ANCA versus
MPO-ANCA.

Vizjak et al. (11) observed periglomerular granulomatous inflammation more often in MPO-
ANCA disease than in PR3-ANCA disease, which indicates that this reaction is not related to
the type of granulomatous inflammation that corresponds to GPA.



Light Microscopy

Periglomerular granulomatous inflammation probably is not specific for pauci-
immune crescentic glomerulonephritis or ANCA glomerulonephritis, but this is
controversial. Some investigators have reported periglomerular granulomatous
inflammation only in patients with ANCA.

The histologic features of renal-limited pauci-immune crescentic glomerulonephritis are
indistinguishable from those of pauci-immune crescentic glomerulonephritis that
occurs as a component of systemic vasculitis.

Not surprisingly given their relative frequency, the immune complex diseases that
have been reported most often in association with ANCA are membranous
glomerulonephritis, IgA nephropathy, diabetic glomerulosclerosis, and lupus
glomerulonephritis.

With time, the necrotic glomerular lesions of pauci-immune crescentic
glomerulonephritis heal as segmental or global sclerosis

The proportion of sclerotic glomeruli at the time of biopsy tends to be higher in
MPO-ANCA glomerulonephritis than in PR3-ANCA glomerulonephritis.



European Vasculitis Study Group (EUVAS) patient cohorts.

This classification system categorizes ANCA pauci-immune
glomerulonephritis into 4 classes based on the histopathologic glomerular
findings, that is, focal, crescentic, sclerotic, or mixed based on the criteria
given below.

Of 100 biopsies with ANCA pauci-immune glomerulonephritis, 13 were
classified as sclerotic (=50% globally sclerotic glomeruli), 16 as focal
(250% normal glomeruli), 55 as crescentic (=50% of glomeruli with cellular
crescents), and 16 as mixed (greater than 50% of glomeruli with lesions
but no predominance of crescentic or sclerotic glomeruli).

Renal survival correlated with these classes.
Renal survival at 1 year was 93% for the focal class, 84% for crescentic
class, 69% for the mixed class, and 50% for the sclerotic class.

Renal survival at 5 years was 93% in the focal class, 76% in crescentic
class, 61% in mixed class, and 50% in sclerotic class.

Several additional validations of the classification system have confirmed
its utility with the focal class consistently having the best outcome and
the sclerotic class the worst outcome



No lesion identified (1%)

Sy

Other (e.g.,inadequate)

Focal necrotizing
glomerulonephritis
(3%)

Tubulointerstitial
nephritis (1%)

Diffuse sclerosing
glomerulonephritis
(12%)

Focal necrotizing
and crescentic
glomerulonephritis
Focal sclerosing (27%)
glomerulonephritis

(4%)

Diffuse crescentic
glomerulonephritis and crescentic
without necrosis glomerulonephritis
(4%) (48%)
n =232 renal biopsy specimens

Diffuse necrotizing

Categorization of the pathologic findings in 232 renal biopsy specimens from ANCA-
positive patients who underwent renal biopsy evaluation at the University of North
Carolina Nephropathology Laboratory because of clinical evidence for renal disease.
Patients categorized as having necrotizing and crescentic glomerulonephritis often
also had some degree of glomerular sclerosis. Patients categorized as having
sclerosing glomerulonephritis had no necrosis, and any crescents were fibrocellular
or fibrotic.



Arteries, arterioles, and medullary vasa recta should be carefully examined in
a specimen that has pauci-immune crescentic glomerulonephritis because of
the possibility of accompanying necrotizing small-vessel vasculitis that can
cause renal arteritis, arteriolitis, and medullary angiitis.

The interlobular arteries are the most commonly affected arteries, but any
artery may be involved. The necrotizing arteritis of pauci-immune small-vessel
vasculitis is histologically indistinguishable from the necrotizing arteritis of
polyarteritis nodosa.

Vizjak et al. identified active vasculitis in 23% of 55 patients with PR3-ANCA
glomerulonephritis and 23% of 74 patients with MPO-ANCA
glomerulonephritis. This is an underestimate of the frequency of arteritis
because the lesions always are focal, and renal biopsy specimens provide
only a very small sampling of renal arteries.

The severity of medullary angiitis does not correlate with the severity of
glomerulonephritis or the presence of cortical vasculitis. Severe medullary
angiitis results in ischemia and coagulative necrosis that may lead to
sloughing of the necrotic papillary tip.



Extrarenal Pathology

The pathologic features of the necrotizing vasculitis lesions of MPA, GPA, and
EGPA are the same in other organs as they are in the kidney.

Histologic demonstration of necrotizing vasculitis alone, however, is not diagnostic
for pauci-immune small-vessel vasculitis or for a specific category of ANCA small-
vessel vasculitis without additional serologic, clinical, or pathologic data.

For example, histologically indistinguishable necrotizing arteritis in a biopsy
specimen from skeletal muscle, peripheral nerve, or skin can be caused by
polyarteritis nodosa, MPA, GPA, and EGPA.

Similarly, histologically indistinguishable leukocytoclastic angiitis in the dermis can
be caused not only by the ANCA small-vessel vasculitides but also by IgA
vasculitis (Henoch-Schonlein purpura [HSP]), cryoglobulinemic vasculitis, lupus
vasculitis, serum sickness vasculitis, rheumatoid vasculitis, and other small-vessel
vasculitides.

Based on a biopsy specimen alone, a pathologist can provide only a descriptive
diagnosis (such as necrotizing arteritis or leukocytoclastic angiitis) along with a
differential diagnosis of categories of vasculitis that could be causing the lesions.

Hemorrhagic necrotizing pulmonary alveolar capillaritis is a frequent, and often life-
threatenina. feature of GPA and MPA. but is uncommon in EGPA.



Immunofluorescence Microscopy

There is no standard criterion, however, for where to draw the line between pauci-
immune crescentic glomerulonephritis and immune complex crescentic
glomerulonephritis with respect to the amount or intensity of glomerular staining for
immunoglobulin.

There is an inverse relationship between the amount of staining for immunoglobulin
in a specimen with crescentic glomerulonephritis and the frequency of ANCA
positivity.

Thus, the more pauci-immune the specimen is, the more likely the patient is to
have ANCA glomerulonephritis.

However, ANCA-positivity does not influence the pathologic diagnosis or clinical
management because ANCA-negative pauci-immune glomerulonephritis has the
same pathologic and clinical features as ANCA-positive pauci-immune
glomerulonephritis.

An important distinction to make when examining a specimen with pauci-immune
crescentic glomerulonephritis is the staining in glomeruli or portions of glomeruli
that do not have necrosis or sclerosis versus staining in glomeruli or portions of
glomeruli that do have necrosis or sclerosis.

As in other glomerular diseases, areas of glomerular sclerosis have irregular
staining for C3, C1q, and IgM.

Foci of glomerular necrosis also have variable staining for C3 and immunoglobulins
and marked staining for fibrin.



The staining for immunoglobulin and especially complement often is accentuated
and may only be observed in areas of segmental necrosis or sclerosis.

This greater correspondence with sites of injury differs from immune complex-
mediated glomerulonephritis and anti-GBM glomerulonephritis in which the

staining for immmunoglobulin and complement is as strong if not stronger in glomeruli
and glomerular segments that do not have injury.

This may result from the difference in pathogenesis with immune deposits preceding
the initiation of inflammation in immune complex and anti-GBM disease, versus
initiation of immunoglobulin binding and complement activation only at the sites of
injury in ANCA disease.

As noted earlier, the definition of “pauci-immune” is somewhat arbitrary. Most
pathologists use a staining intensity of 2+ or less as the cutoff point.

When staining for immunoglobulins is present, it may be for any combination of IgG,
IgM, or IgA. Staining for IgM is most frequent.

If the patient has IgA nephropathy with extensive necrosis and crescents but is
ANCA negative, one can only conjecture about the possibility of concurrent ANCA-
negative glomerulonephritis with the IgA nephropathy.

ANCA glomerulonephritis concurrent with membranous glomerulonephritis. Our
arbitrary approach is to make the latter diagnosis only if 50% of glomeruli have over
50% of the tufts involved with 2+ or greater granular staining for IgG in a patient with
necrosis, crescents, and ANCA.



DIFFERENTIAL DIAGNOSIS

Pauci-immune crescentic glomerulonephritis and pauci-immune small-vessel
vasculitis must be distinguished from immune complex-mediated glomerulonephritis
and small-vessel vasculitis and anti-GBM disease. This may be difficult or
impossible by light microscopy alone; however, immunohistology and serology
usually result in an actionable diagnosis.

By light microscopy, anti-GBM glomerulonephritis is indistinguishable from pauci-
immune crescentic glomerulonephritis because it, too, typically has conspicuous
fibrinoid necrosis and crescent formation in the absence of substantial endocapillary
hypercellularity or thickening of capillary walls.

The renal pathologic features of drug-associated ANCA disease are
indistinguishable from those of idiopathic ANCA disease. An unusually high titer of
MPO-ANCA should raise suspicion of drug-induced disease.

Propylthiouracil, hydralazine, methimazole, minocycline, and a number of other
drugs apparently induce circulating MPO-ANCA and pauci-immune crescentic
glomerulonephritis and systemic small-vessel vasculitis.

Cocaine-induced ANCA disease is most likely caused by admixed levamisole.



CLINICAL COURSE, PROGNOSIS, THERAPY, AND CLINICOPATHOLOGIC
CORRELATIONS

Pauci-immune crescentic glomerulonephritis, with or without accompanying
systemic vasculitis, is an aggressive renal disease that warrants aggressive
immunosuppression; however, remission can be induced in most patients with
expeditious treatment.

Without treatment, pauci-immune crescentic glomerulonephritis and small-vessel
vasculitis have a 1-year mortality of 80%, whereas with treatment, there is a 75% 5-
year patient and renal survival.

Patients with MPO-ANCA may have a better prognosis than those with PR3-ANCA
even though they have more extensive and more chronic renal disease at
presentation.

Patients with PR3-ANCA have more extrarenal organ manifestations and respiratory
tract granulomatous inflammation and a greater relapse rate after induction of
remission.

Factors that independently correlate with an overall poor outcome include older
age, higher serum creatinine at presentation, and pulmonary hemorrhage.



The pathologic finding that correlated best with renal function at the time of biopsy
and during follow-up was the percentage of histologically normal glomeruli.

Other features included glomerular sclerosis, interstitial leukocyte infiltration,
tubular necrosis, and tubular atrophy.

The glomerular filtration rate (GFR) at 18 months after diagnosis correlated best with
interstitial fibrosis and tubular atrophy, whereas glomerular crescents and
necrosis correlated with the extent of recovery of renal function (i.e., the GFR at 18
month minus the GFR at diagnosis).

Pathologic classification based on the proportions of normal, crescentic, and sclerotic
glomeruli helps predict renal outcome , with patients with 2 50% normal glomeruli
having the best outcome and patients with 2 50% globally sclerotic glomeruli having
the worst outcome.

Berden et al. also evaluated the importance of tubulointerstitial inflammation in
predicting outcome among patients treated with a rituximab based regimen in the
Randomized Trial of Rituximab versus Cyclophosphamide in ANCA-Associated
Vasculitis trial.

Both CD3(+) T-cell tubulitis and tubular atrophy correlated with estimated GFR at 12
months; tubular atrophy remained an independent predictor of renal outcome at
24 months (P < 0.01).

Several studies conclude that chronic injury at the time that treatment is begun is
irreversible and is likely to result in a poor renal outcome if it is severe enough,
whereas active inflammatory lesions may be suppressed or reversed by treatment
and thus are predictors that there will be a response to anti-inflammatory and
immunosuppressive treatment.



