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The mechanisms of action of plasma exchange British Journal of Haematology, 2014,

1914 Abel: «Ayaipeon» alphatog AamO OLEAULUUODS GUOAOVG- LY WELOUOG- ETAVAY OO YO
ue LyEO vroxatdotaoc (OsgunevTiny TAxopopaigeoy] Schwartz 2013)

1975 Lockwood: Enttuyng avtihetonior] veponng aveTAOHUELNS KoL TVEVILOVING
atpoppaytag oe cbvopopo Goodpasture oe cuVSLAOUO pe avocoratactoly] (1950 anti

GBM)

1991 Pusey: evepyetiun enldpuor TAAXCUXPAIOECT|C OE VEXQWTINY| oYYEUTLON LOVO GE TOAD
EMNQEATPEVY] VepLnY| Aettovpyia, vdnin Byntotta aclevarv (1984 ANCA)
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British Journal of Haematology, 2014,

Plasmapheresis Centrifuge
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plasma to collection bag
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Physical Triggers of
Immune Response:

* Infections
-Bacterial, viral
-Fungal, parasitic

ThO: Naive T cells
Th: Helper T cells
Treg: Regulatory T cells
IL: Interleukin

TNF-a: Tumor necrosis factor-alpha

IFN-y: Interferon-gamma

TGF-f: Transforming growth factor-beta

Th17

* Extracellular bacteria
(skin, lining of intestine)

* Fungi

* Autoimmunity

Antigen
Presenting Cells

Treg

* Immune tolerance

* Lympocyte homeostasis
* Regulation of immune

Th1

* Cell-mediated immunity and

inflammation
* Intracellular pathogens
- Viruses, bactena -

* Autoimmunity
+ Inflammation

Th2

+ Antibody-mediated immunity
* Extracellular parasites

+ Asthma, allergy




British Journal of Haematology, 2014,
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Couser WG Am ] Kidney Dis. 1988

H Tayéwg Eéehooopevn Xnetpapatoveppitda (TEXN) eivar éva xhvixd odvégopo
TOL YAEUXTNEILETAL ATO TUYEIX EXTITWOY] VEPQIXNG ASITOLEYING GE OYETIY GUVTONO
YEOVIO dtaoTpa (NUEQES, EBOOUADES, UNVES) Kol GUVOOELETAL ATO OYIELX
OTELQUUATINYG VOGO altd TNy e€éTao7] 0LEWY (APATOLEIN, ASVXMWUATOLEIX)

GLOMERULAR BASEMENT MEMBRANE BREAKS -~ 50% MHNOEIAEIX
IN A YOUNG CRESCENT SXHMATIZMOI

YOUNG
~ CRESCENT




Relative Frequency of Crescent Formation in
Different Forms of Glomerulonephritis
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% of all patients with any crescentsl
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Jennette, Olson, Siiva, D’Agati: Heptinstall's Pathology of the Kidney, 7" ed, 2015




OITTIKO
MIKPOXKOIIIO

H vrepmiaotien 2N - BAafBn pnéow
VOGOGLUTAEYUATWY 7] LEOW

CUUTIANQWPATOG

KKAviny onpocior #0TTOEIUOD, XVTTAO-

LVOOOLG 7] LVWOOLG YVOELON
OY U TLGPLOV

H vexpwtivn XN pe pnvoetdeig -
BraBn pecw oVTIOWUATWY EVOVTL
Baowng MeufBpavng tov onelpapuatog
(anti- GBM) 7 péow aviiowpatwy

e | EvavTt Tov KuTtoQomAdopaToq eV
AR, Ovdetepoyilwyv (ANCA)
Trichrome stain




KATHI'OPIOITOIHXH XN ME MHNOEIAEIYX BAXEI

ANOXOPOOPIXMOY I
Kuxhogopoivta anti- | [Koxxadetg KvxAogpogoidvta
GBM Ab xat evamobéoeig AX 7 ANCA o «ox@vnTinoo»
yooppxn evanobeon /nou C3 otv BM Avocogbogiopoc
Anti-GBM ImCx/C3GN  Pauci-immune GN

~90% ANCA+




Data on several GN categories from 21,374 patients with glomerular diseases in
renal biopsies evaluated by the UNC Nephropathology Laboratory from 1986 to 2015.
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Nickeleit V, Jennette JC. Clin J Am Asoc Nephrol, in press, 2017




Goodpasture Xdvégopo: 1/1.000.000 Nakamura 2002

Anti-GBM Crescentic GN Classification

AvTt0dvoC0 Voo

QAN TNEILOUEVO a0 GORBaoN
VTEQTAXGTINY
OTIELQOL U TOVEPELTION [UE
NILOEANVOELOELG OYYUXTIOUODG,
TveL oV rudeldiun
OULLOPEAYLX HUL LUAAOPOQOLYTAL
VTLOWUOTA EVavTL TNG Barotung
HeUBEGVYG TWV OTELQAUATWOV

with lung without lung

hemorrhage  hemorrhage

| |

Goodpasture’s Anti-GBEM

Syndrome GN




Kidney Int. 2004
Retransplantation in Alport
post-transplant anti-GBM

disease. Alport
post-transplant

AlEnom énppaong
aAboov a3 otic Baowréc
MepBpdves Neywoob

[Tvedp.ova

Oxidant

Immune Reaction
*-----
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et

Anti- GBM antibodies




Jenette Arthritis Rheum 2012

Chapel Hill Consensus 2012

Clinicopathologic Categories of ANCA Disease

Granulomatosis

Eosinophilic

with Granulomatosis
Pauci-immune (ANC) Microscopic Polyangiitis with Polyangiitis
Crescentic Glomerulonephritis Polyangiitis (Wegener's) (Churg-Strauss)
ANCA-GN MPA GPA EGPA
No No Granulomatous Granulomatous
extraglomerular vasculitis granulomatous inflammation inflammation,
inflammation but no asthma asthma, and
or asthma eosinophilia

ANCA Small Vessel Vasculitis

ANCA oyetilopevn ayystitda (AAV):
ALTOXVOCO VOOTLX TTOL YopouTrELleTon
ATO VEXQWTIXY] AYYSUTION OO KoL

necatov peyeboug ayyelwy oe cLVOLAGUO

frequency of vessel
involvement

ue xoxhogpogovvta ANCA avtiompota




Histopathologic Classification of
ANCA Glomerulonephritis
100
teseeania  FOCAl {(N=10)
80 FR 564
© Ml Crescentic (n=55)]
g 50 l ' Ef\try GFR 11.2
0 o : [ — 44— Mixed (n=16)
© 40 Entry GFR 15.4
e
[
1d 4+ Sclerotic (n=13)
20 Entry GFR 10.8
0
0O 2 4 6 8 10 12
Years
Berden AE, et al. J Am Soc Nephrol. 2010;21:1628-36




Konnopatwmdng [Toivayystitda 25-150/ 1.000.000

*

Fig. 5. Kokkiopdroon Wegener. A: XapukTnploTiki] SPIRTLOELONG TEPEULOPO®-
o1 Tng poeng (BELOC), TOL OPEIAETUL OE PAEYILOVT] OTO [FAEVVOYOVO TNG LTINS Kl
KUTAOTPOPIKES PAdfec oto pivikd dwppayua. B: A&oviki topnoypaic 8dpUKos Tov
UTOKCAVTTEL TV TEPOVGLH TVEVUOVIKDY CKIEGEMY Kol 6TOVG 00 vedpoves (BEin).
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My personal (hi)story of ANCA experiences

Staining of Staining of Immunoassay
alcohol-fixed formalin-fixed antigen
neutrophils neutrophils specificity

Konntwpotwong
[Tolvoryyetittdo

Proteinase 3
(PR3-ANCA),

Mwpooromnn
Perinuclear Cytoplasmic

[ToAvayyetiitda

Myeloperoxidase
(MPO-ANCA),
elastase

P-ANCA




Correlation of ANCA Disease Clinicopathologic
Phenotype with ANCA Serotype

PR3I-ANCA
Disease

Antl-GBM Antl-GBEM

GPA most often MPA most often RLV most often
associates with associates with associates with
PR3-ANCA MPO-ANCA MPO-ANCA
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Lionaki S, Biyth ER, Hogan SL, Hu Y, Senior BA, Jennette CE, Nachman
PH, Jennette JC, Falk RJ: Arthritis Rheum, 64: 3452-3462, 2012

o e




Epidemiology, sun-exposure and ANCA
vasculitis
Annual incidence 20/million/per year

o PR3-ANCA

i MPO-ANCA

MPO-ANCA
PR3-ANCA




PR3-ANCA: MPO-ANCA:
ALH Lung Fibrosis




LUNG HAEMORRHAGE IN GOODPASTURE DISEASE

[ Tvevpovinn npocoln mEonyeltal , ETETAL 7] CUVLTAQYEL TG VEQOIUNG
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Goodpasture

ANCA ayyetittdeg
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Environment Clinical Histology
S. sureus More organs involved Fibrinold necrosis
Vitamin D Relapsing More normal glomeruli

HLA-DPB1 Apoptosis of endothelial

cells after PR3

PRTN3 internalization
SERPINA1 e Ty
'c Qranuyiome
! formation
.
N

Geographica
pattern

of iIncidence

3 R ¥
s | / e
P n Situ

- ' LY
MPO immuni CO'“D "X

- - o. @ formation
Genetics MPO-ANCA. ' - Intraceliular o!x.d.mt production
HLA-DQ after MPO internalization
CTLA4
Environment Clinical Histology
Silica Renal-limited Fibrotic lesions
Cardiovascular disease
Worse survival

Hilhorst et al JASN 2015




Therapeutic Complement Targeting
in ANCA-Associated Vasculitides and
Thrombotic Microangiopathy &orern 0

anf %‘%\fzga%{ﬁzg %XE’INAI Environmantal factors:
HLA-DP, HLA-DQ, HLA-DR Infection Stress

Superantigens :
LPS " S.oureus
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KDIGO Guidelines 2012
[

Chapter 13: Pauci-immune focal and segmental

necrotizing glomerulonephritis
I

13.1: Initial treatment of pauci-immune focal and segmental necrotizing GN

13.1.1: We recommend that cyclophosphamide and corticosteroids be used as initial treatment. (14)
13.1.2: We recommend that rituximab and corticosteroids be used as an alternative initial treatment in patients

without severe disease or in whom cyclophosphamide is contraindicated. (1B)

13.2: Special patient populations

13.2.1: We recommend the addition of plasmapheresis for patients requiring dialysis or with rapidly increasing
SCr. (1C)

13.2.2: We suggest the addition of plasmapheresis for patients with diffuse pulmonary hemorrhage. (2C)

13.2.3: We suggest the addition of plasmapheresis for patients with overlap syndrome of ANCA vasculitis and
anti-GBM GN, according to proposed criteria and regimen for anti-GBM GN (see Chapter 14). (2D)

1c «XvvioTodpe» Tpochnun mlaopapaipeong yla acbevelg pe
TEXN 7 awvaeynn awponaBouoong

2¢c «ITgoteivovpe» npoctnun mhaopopaipeong yio acbevelg pe
SLAYLTY] TVELLOVINT] KULLOQOAYLO




Chapter 14: Treatment of anti-glomerular basement
membrane antibody glomerulonephritis

14.1: Treatment of anti-GBM GN

14.1.1: We recommend initiating immunosuppression with cyclophosphamide and corticosteroids plus plasma-
pheresis (see Table 31) in all patients with anti-GBM GN except those who are dialysis-dependent at
presentation and have 100% crescents in an adequate biopsy sample, and do not have pulmonary
hemorrhage. (1B)

14.1.2: Start treatment for anti-GBM GN without delay once the diagnosis is confirmed. If the diagnosis is highly
suspected, it would be appropriate to begin high-dose corticosteroids and plasmapheresis (Table 31) while
waiting for confirmation. (Not Graded)

14.1.3: We recommend no maintenance immunosuppressive therapy for anti-GBM GN. (1D)

14.1.4: Defer kidney transplantation after anti-GBM GN until anti-GBM antibodies have been undetectable for a
minimum of 6 months. (Not Graded)

1B «Xvotvovpe» évapén avocorataotor] pue minopagaigeay] oe OAOY X toug
acbeveic, EKTOX o avtoig mov eivat e€optnpévol and Atpoxadooor xot eyouy
100% prvoetdeic oty vepowr Brodia. Kot oe IXXYPH YTTOWIA (not graded)

Cyclophosphamide: 2mg/kg/d orally for 3 months.

Plasmapheresis: One 4-liter exchange per day with 5% albumin. Add 150-300 ml

fresh frozen plasma at the end of each pheresis session if patients have pulmonary

hemorrhage, or have had recent surgery, including kidney biopsy. Plasmapheresis

should be continued for 14 days or until anti-GBM antibodies are no longer
_detectable.

— v i TR



GOODPASTURE Johnson, Medicine (Baltimore) 1985:

17 aobeveic : Avoconatactorn (9) vs Avocorataotory] +
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GLOMERULAR DISEASE

ANCA-associated GN—to PLEX
or nOt to PLEX? Emidetvwon vepoung Aettoveylag

Andrew S. Bomback and Gerald B. Appel
Nat. Rev. Nephrol. 9, 436-438 (2013)

MEPEX study Jayne JASN 2007: [Toluxevipnn

137 aobeveig, Scr >5,8 mg/dl (500pumol/1l) 7 oe
[Ivevpovini Arpogoayio Atponabapor elaPBav Tuyotonomueva 7 ouvedpleg
Kemines A Kiloer | | LK Aodmel@amrin
Dis 2003: Muco? Oetinn s ISR e R
U7 TOYAOTOUUEVT) 2.100G 3 wnveg 1) vepotnt] emtPBiwan etvat #aAliTEQY]
' AVAOQOUNT] UEAETY 07O OXEAOG TG TAACUAPRIQECYG KAl KVPLWS OE
. avToLg TToL Yestotray AMK oty évapén
% | N ! 1
2 o] MH 8ivpopd oe Advato/ ESRD ota 4 yoovua
2 Walsh Kidney Int 2013
g 0.50 4
*E = The statistical significance of randomized
g %] conitrolled trial results is frequently fragile: a
: case for a Fragility Index. J Clin Epidemiol
01 SO-4—A
A1 €
Mumber at risk Time (years)
IV MeP &8 25 23 15 7 1
PLEX &9 32 26 13 ] 0

a , o
IV MeP PLEX



Recommendation

EULAR/ERA-EDTA recommendations for the
management of ANCA-associated vasculitis

6. (i) Plasma exchange should be considered for patients with AAV and a serum creatine level of >500 umollL
(5.7 mg/dL) due to rapidly progressive glomerulonephritis in the setting of new or relapsing disease.

6. (ii) Plasma exchange can also be considered for the treatment of severe diffuse alveolar haemorrhage.

Yates M et al, Ann Rhewn Dis 2016
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PEXIVAS Trial

[ToAvxevtowmn , tuyotomonuevy nekét oe cofBapod Babuod ANCA (AAV)

[Thoopapaipeon Xopnynon Koptunoaotepoetdwy UK and Europe: David Jayne
USA: Peter A. Merkel

Canada: Michael Walsh

- PLEX
1:1
700 aobeveic Avoconatactorn + GC + PLEX
60ml/kg
eGFR 50ml/min = efpton and AMK 7 ovvedpieg
14 npepeg
7/ nou

[Tvevpovien Atpopparylar (Ewg Yot AeQLoO)
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