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Jennette JC et al Arthritis & Rheumatism 2013,;65 (1):1-11
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KDIGO Clinical Practice Guideline for Glomerulonephritis

VOLUME 2 | ISSUE 2 | JUMNE 2012
http/fwww kidney-international.org

Chapter 13: Pauci-immune focal and segmental
necrotizing glomerulonephritis

Kidney International Supplements (2012} 2, 233-239; doi:10.1038/kisup 2012.26

Kidney Int Suppl 2012; 2: 235-39



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

13.2: Special patient populations
13.2.1: We recommend the addition of plasma-
pheresis for patients requiring dialysis or
with rapidly increasing SCr. (1C)

13.2.2: We sug;-;fst-thf addition of plasmapheresis for

patients with diffuse pulmonary hemorrhage.
(2C)

13.2.3: We suggest the addition of plasmapheresis
tor patients with overlap syndrome ot ANCA
vasculitis and anti-GBM GN, according to
proposed criteria and regimen for anti-GBM

Kidney Int Suppl 2012; 2: 235-39



Table 30| Recommended treatment regimens for ANCA vasculitis with GN

Agent Route Initial dose

Plasmapheresis” ﬁﬂml!ig volume replacement,

Vascuiitis: Seven treatments over 14 days If diffuse pulmonary hemorrhage, daily unti the bleeding stops, then every
other day, total 7-10 treatments

Vasculitis in association with anf-GBM antibodies: Daily for 14 days or until anti-GBM antbodies are undetectable.

» Adaipeon 1.5 dykou mAdacpatoc / cuvedpia

» JUVOALKA 7-10 ouvebplec og KABNUEPLVO 1] TTOP NUEPO CXAUQL

» Yypo urtokataotaong: NS 0.9% + Human albumin 5%
el evdeiéewv kat FFP’s

Kidney Int Suppl 2012; 2: 235-39



Recommendation

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

M Yates,> R A Watts, > | M Bajema,” M C Cid,> B Crestani,® T Hauser,’

B Hellmich,® J U Holle, M Laudien,' M A Little,'" R A Lugmani,'* A Mahr, '
P A Merkel,"* J Mills," J Mooney," M Segelmark,'®'” V Tesar,'® K Westman,
A Vaglio,® N Yalgndag,*' D R Jayne,** C Mukhtyar'

Yates M, et al. Ann Rheum Dis 2016:75:1583—1594.



Table 1 Recommendation statements

Statement Level of evidence Grade of recommendation

0. ) Plasma exchange should be considered for patients with AV and a serum creatine level of >500 pumollL 18 B
(5.7 mayL) cue to rapidly progressive glomerulonephritis in the setting of new or relapsing disease.

6. (i Plasma exchange can also be considered for the treatment of severe difiuse alveolar haemorhage 3 (

Yates M, et al. Ann Rheumn Dis 2016:75:1583-1594.



Guidelines on the Use of Therapeutic Apheresis
in Clinical Practice—Evidence-Based Approach from
the Writing Committee of the American Society
for Apheresis: The Seventh Special Issue

Joseph S::h’a.ﬂ»'artz,1 Anand Padmanahhan,2 Nicole Aqui,3 Rasheed A. Baiugunf
Laura Connelly-Smith,® Meghan Delaney,® Nancy M. Dunbar,” Volker Witt,®
Yanyun Wu,? and Beth H. Shaz''%'"*

Journal ol Clinical Apheresis 31:149-338 (2016)



TABLE IV. Category and Grade Recommendations for Therapeutic Apheresis

Disease name TA Modality Indication Category Grade |

ANCA-associated rapidly progressive TPE Dialysis dependence I 1A
glomerulonephritis (Granulomatosis TPE DAH [ 1
with polyangiitis; and Microscopic TPE Dialysis independence [ 2C
Polyangiitis)

Journal of Clinical Apheresis 31:149-338 (2016)



Role of therapeutic plasmapheresis in ANCA-associated vasculitis
MetaavaAuon

Giles Walters 7 HE}\E'TEC

KataAnktikd onpeio: kivbuvog TEIXNN (ESRD)

Table 1 Inclusion and exclusion criteria for the studies

Title Inclusion

Szpirt 2010 [31] All patients with a new diagnosis of WG who were ¢c-ANCA or PR3-ANCA
positive from March 1990 to December 1995, Clinical manifestations as
defined by Fauci and Wolff [33] 1973 from at least 2 organ systems, histology- proven
WG, and positive ANCA by IIF and ELISA. All patients fulfilled the ACR
1990 classification for WG
MEPEX 2007 [30] Biopsy-proven ANCA -associated necrotizing GN with AKF [creatinine>500
pmol/L (5.65 mg/dl)]. Mean age 65 years

Canadian Apheresis RPGN of undefined etiology (idiopathic or postinfectious disease) with specific
Study 1992 [28] pathologic criteria. Adults (1675 years), normal-sized kidneys, SCr=>170

pmol/L and/or increasing by 44 pmol/l/week. No evidence of systemic disease

or ABM antibody-induced disease. Renal biopsy within 5 days of study entry

Pusey 1991 [27] Focal necrotizing GN with crescents (WG, systemic vasculitis, polyarteritis,
idiopathic RPGN)

Glockner 1988 [26] RPGN with =70 % crescents on kidney biopsy. CrCl <50 ml/min. Unne
output =200 ml24 h

Mauri 1985 [37] Histologically proven crescentic GN and rapidly progressive renal impairment

Rifle 1980 [24] New-onset RPGN with =50 %

Walters G et al. Pediatr Nephrol 2016;31:217-225



Plasma Exchange Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.2.1 One month i
Szpirt 2011 0 16 5 16 100.0% 0.09 [0.01, 1.52]
Subtotal (95% CI) 16 16 100.0% 0.09 [0.01, 1.52] —*—'-
Total events 0 5

Heterogeneity: Not applicable
Test for overall effect: Z = 1.67 (P = 0.10)

1.2.2 Three months

MEPEX StuE? 2007 11 59 23 56 95.5% 0.45 [0.24, 0.84] '.'
Szpirt 2011 0 16 4 16  4.5% 0.11[0.01, 1.91] .
Subtotal (95% Cl 75 72 100.0% 0.43 [0.23, 0.78] g 3
Total events 11 27

Heterogeneity: Tau? = 0.00; Chi2 = 0.94, df = 1 (P = 0.33); I2 = 0%

Test for overall effect: Z = 2.77 (P = 0.006)

1.2.4 Twelve months

Cole 1992 3 16 5 16 13.5% 0.60 [0.17, 2.10] —t
Mauri 1985 3 8 7 9 23.0% 0.48 [0.18, 1.26] — &
MEPEX Study 2007 10 51 22 51 51.9% 0.45 [0.24, 0.86] .
Pusey 1991 1 21 1 17 2.9% 0.81 [0.05, 12.01]

Rifle 1980 1 6 5 8 6.1% 0.27 [0.04, 1.73] —
Szpirt 2011 0 16 4 16 2.6% 0.11 [0.01, 1.91] .
Subtotal (95% CI) 118 117 100.0% 0.45 [0.29, 0.72] L 3
Total events 18 44

Heterogeneity: Tau? = 0.00; Chi2 = 1.69,df = 5 (P = 0.89); 17 = 0%

Test for overall effect: Z = 3.36 (P = 0.0008)

Walters G et al. Pediatr Nephrol 2016,;31:217-225



Role of therapeutic plasmapheresis in ANCA-associated vasculitis

Ciiles Walters

Avolytd epwtipata
ExeL €EvOelén oe aoBeveic pe pkpotePoU Babuou ekmtwon TNS vedpLkng AsLtoupyiog?
EXeL pakpoxpovia enimtwon otn Bvntotnta?

Mooo amoAutn €ival N €VOELEN 0€ TVEVUUOVLKN alpoppayia?



Plasma exchange for renal vasculitis and idiopathic rapidly

progressive glomerulonephritis: a meta-analysis

Michael Walsh, MD, MSc 1.2 Fausta Catapano, MD, PhDZ. Wiadimir Szpirt, MD2, Kristian
Thorlund, MSc !, Annette Bruchfeld, MD, PhD?, Loic Guillevin, MD®, Marion Haubitz0, Peter
A. Merkel, MD, MFHT} Chen Au Peh, MD, F'hDB, Charles Pusey, DScIE", and David Jayne,

MDZ

MetaavaAuon, 9 peAéteg, n= 387 acBeveic
KataAnktika onpeia: TEXNN (ESRD) kat oUvOeTo kataAnktiko onpeio ESRD/Odvartog

Walsh M et al. Am J Kidney Dis 2011,57(4):566-74



MetaavaAuon, 9 peAéteg, n= 387 acBeveic
KataAnktika onpeia: TEXNN (ESRD) kat oUvOeto kataAnktiko onpeio ESRD/Odvartog

Characteristics of patients included in trials for meta-analysis.

Study Follow-Up (months) N Age (mean years)  Female (%)  Baseline Creatinine (mg/dL) [Dialysis at Entry (%) | Lung Hem

PLEX Ctr PLEX Ctr  PLEX Ctr PLEX Ctr PLEX Ctr

Rifle (1980) 22 6 8 41 52 50 25 10.1 12.9 67 88 No
Mauri (1985) NR 12 10 NR NR NR NR 13.5 13.1 50 50 NR
Glockner (1988) 6 16 15 56 47 38 20 6.6 6.8 50 27 NR
Pusey (1991) 58 25 23 52 51 36 39 9.0 12 44 3 Yes
Cole (1992) 12 16 16 NR NR NR NR 1.2 9.0 25 43 NR
Guillevin (1997) |2 19 13 47 62 47 38 5.0 32 32 15 NR
Szpirt (1999) 60 16 16 58 56 25 19 3.6 3.8 13 25 Yes
Zauner (2002) 127 21 18 55 56 29 22 NR NR NR NR Yes
Jayne (2007) 12 70 67 67 66 41 36 8.5 8.1 67 7l No

Walsh M et al. Am J Kidney Dis 2011,57(4):566-74



KataAnktiko onpeio TIXNN (ESRD)

Study Events, Events,
D RE (95% CI) Treatment  Control
Rifle (1980) . 038(0.12, 1.22) 26 7/8
e :
Maumi ( 1985) E‘l‘ 0.71 (0,36, 1.43) 612 TH0
I
Glockner (1988) ! 1.13{0.22,. 5.71) 3/16 2012
[]
Pusey (1991) = 0.73(0.31, 1.70) 6721 9/23
Cole (1992) : ) 0.69 {020, 2.37) 314 5716
i
Ciunllevin ( 1997) : \ 2.05(0.24, 17.63) 3/19 1713
1 '.' ,
]
Szpirt { 19G4) - % ‘I 0.29 (0,07, 1.1 216 Ti6
N = |
Zauner (2002) 1 1.26 (0.57.2.78) 9/19 6/16
]
Jayne (2007) | 0.45 (0,24, 0.86) 10v51 2251
——
Overall (1-squared = 0.0%, p = 0.459) <> 064 (047, 0.88)  44/174 66/1635
i
]
]
]
]
L] ] E . £ 10

Favours PLEX

Favours no PLEX

Forest plot of the effects of adjunctive plasma exchange (PLEX) on the endpoint of end-
stage renal disease in patients with ANCA associated vasculitis.

Walsh M et al. Am J Kidney Dis 2011,57(4):566-74
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Forest plot of the effects of adjunctive plasma exchange (PLEX) on the composite endpoint
of end-stage renal disease or death 1n patients with ANCA associated vasculitis,

Walsh M et al. Am J Kidney Dis 2011,57(4):566-74



JUMNEPACHA OO TI¢ 2 MetaavaAUoELC

s H mAaopadaipeon o aoBeveilc pe AVOOOTIEVIKA ayYELITIOQ
EXeL evOeLEn oe aoBeveic pue coPapn ekmtwon VEDPLKAC AELTOUPYLOC
n/ kat avaykn AIMK katad t dtayvwon.

s BeAtwwvel tn vedpikn emiBiwon, xwplc va emnpedlet tn Bvntotnta.

s* O pOAOC TNC OE IVEUOVLKN atpoppayio dev €XeL TEKUNPLWOEL.

?
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Alberici F and DRW Jayne. NDT 2014,29:1151-59



Agdopéva yia tn xpnopuotnta tng PLEX Bdoel maBoyeveTikoU
HNXOVLOHOoU

s O maBoyevetikog polog twv ANCA £xel amodelyBet
npoodata Kot yia ta PR3

s Amopadakpuvon kot AAAwV PAsypovwdwv pecolapfntwy
(kutokivec, anti-LAMP2, BAFF)

s Tayxela amopdkpuvon twv ANCA armno tnv kukAodopia
N

Toxelol AVTILETWTILON TNEC EVEPYOTNTAC TNC VOOOU
(mpoAndin xpoviag BAABNG)




Randomized Trial of Plasma Exchange or High-Dosage
Methylprednisolone as Adjunctive Therapy for Severe

Renal Vasculitis

David R.W. Jayne,* Gill Gaskin,T Niels Rasmussen,* Daniel Abramowicz,¥ Franco Ferrario,/
Loic Guillevin,” Eduardo Mirapeix,** Caroline O.S. Savage,™ Renato A. Sinico,/

Coen A. Stegeman,** Kerstin W. Westman, %% Fokko J. van der Woude, 'l

Robert A.F. de Lind van Wijngaarden," and Charles D. Pusey; on behalf of the European

Vasculitis Study Group™

MEPEX TRIAL

Jayne DRW et al. ] Am Soc Nephrol 2007;18:2180-88



MEPEX TRIAL

MOAUKEVTPLKK), TIPOOTITLKNA, TUXALOTIOLNUEVN LEAETN TNG EUVAS

n= 137 aoBeveic

=67 / \ n=70

ivMP PLEX

Kpttipla €vtaéng
Nedplkr mpooBoAr) avoCOTEVLKNC ayyeLTIOAC TEKUNPLWHEVN UE Blopia
Kp>5.8mg/dI

AvoookataoTtoAr: per os CYC 2.5mg/Kg/d + per os MP

KUplo kataAnktiko onpeio: aneédptnon amnod tnv AIMK otoug 3 puiveg
Agutepevovta: vedpikn emiPBiwon kat emiPBiwon acbevwyv kat SAE’s otoug 12 pAVeC

Jayne DRW et al. ] Am Soc Nephrol 2007,;18:2180-88



p

Proportion of patients without ESRD

MEPEX TRIAL

KUplo kataAnktlkd onueio: aneéaptnon amno tnv AIMK otoug 3 prveg

0.8+

0.6+

0.0+

g

49% (33)anetaptnon amno AIMK otnv ivMP

Group 69% (48) otnv PLEX
— (p=0.02)

Months from entry

Jayne DRW et al. ] Am Soc Nephrol 2007;18:2180-88



AgvutepevovTa KATAANKTIKA onpeia: vePpplkn emtBiwon kat emiBiwon acbevwyv

Kot SAE’s otoug 12 pRveg
B C

. = _-quT_l_z‘_I:_.
E' 08 E 0.8 x
= =
.E 06— E 0.6 -
| g
E DL E 04 —
=
ESRD
E 02 Group % 02 - No ESRD
o = o ESAD
— MP
L 0.0
| I I I I I I | I I I I I
L] 2 & i} | 10 i2 2.00 .00 00 B.00 10.00 12.00
Months from entry Months from entry
OxiL dladopa otnv eniBiwon:76% évavtl 73% Mo 6oouc eruBiwoav
Oyxt dtadopad ota SAE’s UETA TOUC 3 HAVEC

N
(+) amotéAeopa otn
vedpikn emBiwon

Meiwon tou oxetikol Kivduvou yia ESRD otoug 12 prveg (6=0.05)
p=u.

ne PLEX katd 24% (19% vavti 43% otnv opdda tng ivmP)

Jayne DRW et al. ] Am Soc Nephrol 2007,;18:2180-88



Jupnepacpata oo tn MEPEX

H PLEX umteptepel tng ivMP 6oov adopa tnv aneédptnon ano tnv AIMK
o€ aoBeveic pe coBapn veppikn tpoofolry ANCA-ayyelitdac.

Aev utnpxe dladopa oTLC AVETILOUNTEC EVEPYELEC, OUTE oTNV eTIPBilwon
HLETAEL TWV 2 opadwv.

1) NoAU P mpwipn Bvnrotnta: 25% (ko otic 2 ONAdEC T eA€ETNc)
(1) pwiun Bvntotn G 2 opadeg TNG HEAETNG

KUptleg attieg Oavatou: AoLpwEELS, TVEUHOVLKA OlLpoppayia

s AoBeveic peyaing nAkiag
** JoBopn Ekmtwon VeEDPLKAG AELTOUpYLOG

¢ AvoookataoTtoAr pe per os CYC




Long-term follow-up of patients with severe ANCA-
associated vasculitis comparing plasma exchange to
intravenous methylprednisolone treatment is unclear

Michael Walsh', Alina Casian?, Oliver Flossmann?, Kerstin Westman®, Peter Héglund’, Charles Pusey® and
David RW. Jayne” on behalf of the European Vasculitis Study Group (EUVAS)

Extended follow up tng MEPEX-> 5 €1n

Walsh M et al Kidney Int 2013,84(2):397-402



Extend follow up tng MEPEX—> 5 €1n)
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Figure 2 | Kaplan-Meier curve of composite cutcome.
Kaplan-Meier curve of the composite outcome of end-stage renal
disease (ESRD) or death according to randomization to treatment
with intravenous methylprednisolone (VW MeP) or plasma exchange
(PLEX).
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Figure 3 | Kaplan-Meier curve of deaths. Kaplan-Meier curve of
deaths in patients with severe antineutrophil cytoplasm
antibody-associated vasculitis randomized to intravenous
methylprednisolone (IV MeP) or plasma exchange (PLEX).

Walsh M et al Kidney Int 2013,84(2):397-402



Extend follow up tng MEPEX—> 5 €1n

Table 3| Long-term primary and secondary outcomes by
treatment group

IV MeP, PLEX, HR
Outcome n=68{%) n=69 %) (95% Cl) P-value
Death or ESRD 46 (68) 40 (58) (.81 (0.53-1.23) 0.32
Death 35 (51) 351(51) 1.08 (0.67-1.73) 0.75
ESRD? 33 (49) 23 (33) 0.64 (0.40-1.05) 0.08
Relapse® 16 (21) 10 (14) 0.56 (0.26-1.27) 0.14

Walsh M et al Kidney Int 2013,84(2):397-402



Extend follow up tng MEPEX—> 5 €1n)

Table 4 | Causes of death over the course of long-term follow-

up

Primary cause of death, n (%) IV MeP (n= 35) PLEX (n = 35)
Vasculitis (%) 1 (2.9) 1 (2.9)
Pulmonary hemorrhage (%) 3 (8.6) 1 (2.9
Infection (%) 9 (25.7) 15 (42.9)
Cardiovascular (%) 6 (17.1) 4 (11.4)
ESRD (%) 1(2.9) 1 (2.9)
Cancer (%) 3 (8.6) 2 {5.7)
Other 12 (34.3%) 11 (31.4%)

Walsh M et al Kidney Int 2013,84(2):397-402



ZUMNEPACHATA OTTO TN HAKPOXPOVLIA TtapaKkoAovOnon
Twv acBevwv tng MEPEX

Oyt Stapopa 0To cUVOETO KATAANKTIKO onpelo Bvntotnta/ESRD
OUTE OTO KATAANKTLKO onpelo Bvnrotnta petaél twv 2 opadwv (PLEX/ivMP)

2ta 5 £tn mapakoAoOnong-> Ovnrotnta 51%
Ovntotnta + ESRD- 63%

Kupla autia Oavatouv = AotpwéeLg

H pakpoxpovia Bvntotnta twv acOevwv dev opeiletan otn voco
oAAQ otV ToéLkoTNTA TNG Oeparmeiog

OYPn to§ikotnTa-> GUCGXETION HE avoooKaTtaoToAn (Oxt pe PLEX)




Plasmapheresis Rescue Therapy in Progressive
Systemic ANCA-Associated Vasculitis: Single-Center
Results of Stepwise Escalation of Immunosuppression

Anoek A.E de Joode,'* Jan S.F. Sanders,” W. Martin Smid,?2 and Coen A. Stegeman’

'Division of Nephrology, Department of Internal Medicine, University Medical Center Groningen,
University of Groningen, Groningen, The Netherlands
ZSanquin Blood Supply, Clinical Consuiting, Groningen, The Netherlands

MeA€tn 1 kévtpou, OAavdia

n= 26 aoBeveic pe ANCA ayyselitida, kol endeivwon veppLkng /avanveuoTikng AELToupyLog
TIapA TNV KAQLOOLKA 0VOCOKATAOTOAN

MpocOnkn PLEX peta 18 pépec (5-41)

n= 50 controls
KataAnktikd onpeia: eGFR, emiBiwon
MapakoAouBOnon: > 5 €tn

De Joode AE et al.J Clin Apheresis 2014;29:266-72



MeA€tn 1 kévtpou, OAavdia

HEl Plasmapheresis (n=26)
1 Controls (n=50)

eGFR (mlfmin/1.73m2)

e & S SN . I I

x x L

Fig. 2. Renal function in MDRD during long-term follow-up.

Baseline eGFR: 44ml/min €vavtt 43ml/min

Ytnv évapén tng PLEX: 26ml/min évavtt 43ml/min

YTouG 3 Kat 6 punvec: ouykpiotpn eGFR ( 44ml/min kot 48ml/min)

De Joode AE et al.J Clin Apheresis 2014;29:266-72



MeAétn 1 kévipou, OANavbia

B Plasmapheresis (n=50)
3 Controls (n=26)
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Fig. 4. Percentage of patients with positive ANCA titers in IIF
after diagnosis (months).

INUAVTIKA peyaAUTeEPOC aplBUOC aoBevwy apvntikomnoinoes ta ANCA

oTou¢ 3 Kal 6 uiveg otnv opada tng PLEX

De Joode AE et al.J Clin Apheresis 2014;29:266-72



MeA€tn 1 kévtpou, OAavdia

mbe  Plasmapheresis n=26

100 =l= Controls (n=50)
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Fig. 1. Patient survival in months during long-term follow-up.

EruBiwon oe 1 5 10 xpovia
92% 80% 72% (PLEX group)
88% 83% 67% (no PLEX group)

De Joode AE et al.J Clin Apheresis 2014;29:266-72



JUMNEpACHOTA OTtO T HEAETN EVOC KEVTPOU TG OAAavdiag

OxL apeon evapén PLEX aAAd mpooOnkn o€ 2° xpovo
ooav Beparneia «Slaocwonc»

Moakpoxpovia riapakoAouBnon acBevwyv e TTOAU KaAd
amoteAEopaTa 0TV EMPlwon



Plasmapheresis Therapy for Diffuse Alveolar Hemorrhage in Patients
With Small-Vessel Vasculitis

Philip J. Klemmer, MD, W. Chalermskulrat, MD, Michael S. Reif, MD, Susan L. Hogan, PhD,
David C. Henke, MD, and Ronald J. Falk, MD

MeA€tn Chapel Hill, PLEX o€ mveupovikn atpoppayia

AvodpouLK LEAETN EVOC KEVTPOU

n=20 aoBeveic
OAol e MVEVOVLKA atlpoppayia

OMot eixav AaBet kat avoookataotoAn (iv CYC+ ivMP)

Klemner PJ et al. Am J Kidney Dis 2003,42(6):1149-53



MeA€tn Chapel Hill, PLEX o mveupovikn atpoppayia

Table 1. Patient Demographic and Clinical Data and Outcomes Summary

Admission Admission Serum Lung
Patient Admission ANCA  Hematocrit Creatinine Wentilator |Dayson Apheresis  Symptom
Mo Sex  Race  Age(y) Diagnosis  Pattem (units) {mg/dL) Fequired Wentilator Treatments Outcome
1 E c 61 MPA C 240 0.8 Yes 5 3] Resclved
2 M c 49 MPA Cc 240 16.6 No NA 4 Resclved
3 M c 72 MPA c 250 07 No NA 8 Resolved
4 F AA 92 MPA P 19.0 3.9 Yes 2 5 Resolved
5 F G 5 MPA P 19.0 7.8 Yes b 3 Resolved
6 F c 72 WG P 230 12 Yes 10 [4 Resolved*
7 M C 50 CcS Cc 340 0.9 No NA 6 Resolved
8 M C 65 MPA P 200 7.0 No NA & Resolved
9 F C 68 MPA P 226 46 Yes 7 & Resclved
10 F AA 71 MPA Negative 230 105 Yes 12 7 Resclved
1 M AA 70 MPA P 18.6 97 Yes 3 9 Resolved
12 M H 43 MPA Cc 280 1.0 No NA 4 Resolved
13 F c 60 MPA P 17.0 25 No NA 5 Resolved
14 M c 70 MPA P 200 72 No NA 4 Resolved
15 M c 60 MPA P 18.9 34 Yes 6 & Resolved
16 F c 58 MPA P 197 1.8 Yes 26 9 Resolved
17 F c 77 MPA P 240 5.8 No NA & Resclved
18 M AA 41 WG C 450 16 No NA 3] Resclved
19 F c 59 MPA P 309 0.8 No NA 3] Resoclved
20 M c 78 MPA P 240 97 Mo NA F§ Resolved
Total 10F, 15C, 6311 1CS5, 6C, 240=65 47+40 85+72; 615 = 1421 100%
1M0M 4 AA 2WG, 13P, Median,
1H 17T MPA 1 negative 5.0;
Range,
2-12

Klemner PJ et al. Am J Kidney Dis 2003;42(6):1149-53



Juunepaocpata amno tnv avadpoptkn peAEtn touv Chapel Hill
yla tn xpnon PLEX og mveupovikn alpoppayia

H PLEX €xeL amOTEAECLAL OTNV TIVEUOVLKA OlLpLoppayia
2TnVv napovoa peAetn—> 100% avtamokplon
9/20 aoBeveic ATAV OE LNXAVLKH UTTOCTAPLEN QLVATIVONG

1/20 ANCA(-)—> (+) avtamokpion

Ovnrtotnta oe ANCA ayyelitida pe mveupovikn apoppayio> 50%
N%
Enelyovoa €vdelén PLEX
Aueon evapén



Walsh et al. Trials 2013, 14:73 \R
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STUDY PROTOCOL Open Access

Plasma exchange and glucocorticoid dosing in
the treatment of anti-neutrophil cytoplasm
antibody associated vasculitis (PEXIVAS): protocol
for a randomized controlled trial

Michael Walsh'", Peter A Merkel, Chen Au Ps_ahB, Wladimir Szpirt?, Loic Guillevin®, Charles D Pusey®,
Janak deZoysa’, Natalie lves® William F Clark’, Karen Quillen'®, Jeffrey L Winters'', Keith Wheatley'?
David Jayne' and on behalf of the PEXIVAS Investigators



PEXIVAS

PEXIVAS aim: to recruit 700 participants over a period of 7 years from 119 centres

in 19 countries across Europe, North America, Asia and Australasia.

Official Title ICMJE

Brief Summary

Plasma Exchange and Glucocorticoid Dosing in the
Treatment of Anti-neutrophil Cytoplasm Antibody
Associated Vasculitis: an International Randomized
Controlled Trial

The purpose of this study is to determine whether
plasma exchange as well as immunosuppressive
therapy are effective in reducing death and end-
stage renal disease (ESRD). The trial will also
study whether a reduced cumulative dosing
regimen of glucocorticoids is as effective as a
standard disease regimen.

The FDA-OOPD is one of the funding sources for
this study



PEXIVAS
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PEXIVAS

Tracking Information

First Submitted Date '“M'E
First Posted Date 'MIE

Last Update Posted Date
Actual Study Start Date '“MJE

Actual Primary Completion Date

Current Primary Outcome Measures 'MJE
(submitted: March 14, 2018)

September 23, 2009
September 30, 2009
March 16, 2018
May 2010

August 2017 (Final data collection date for
primary outcome measure)

Composite of i) all-cause mortality or ii) End-
stage renal disease [ Time Frame: 2 years after
the final subject is enrolled ]



PEXIVAS

Sustained remission [ Time Frame: 2 years
after the final subject is enrolled ]

Remission that occurs before 6 months, and
lasts without a first relapse until at least 12
months after randomization

Rate of serious infections
Current Secondary Outcome Measures Mt

(submitted: March 31, 2011) [ Time Frame: 12 months after first

subject enrolled and at study end ]

. Health-related quality of life using the SF-
36 Physical Composite, Mental Composite
and EQ-5D Index Score [ Time Frame: 12
months after study enrollment is
completed ]

Sustained remission, all-cause mortality, end-
Original Secondary Outcome Measures '“M'E  stage renal disease, serious adverse events,
(submitted: September 28, 2009) medical outcomes survey short form - 36 (SF-
36), EuroQolL EQ5D index score



PEXIVAS

Recruitment Status '“ME Completed

Actual Enrollment 'CMIE
(submitted: October 3, 2016)

Original Estimated Enrollment '¢ME
(submitted: September 28, 2009)

Actual Study Completion Date August 2017

August 2017 (Final data collection date
for primary outcome measure)

704

500

Actual Primary Completion Date



2toxot PEXIVAS

» Na ouumneptAndBolv kot aoOevelc pe NTLOTEPN EKTTTWON
vEPPLKNC AeLlTOUpYLAC.

» Na vrndpéouv pakpoxpovia anoteAeopata (>5 £€tn) yla to
oUVOETO KATAANKTIKO onueio ESRD/Bavatog og peyalo aplOpo acbevwy.

» Na peAetnBel n anoteAeopatikotnta |, dooswv GC
PWLUN Toétkotnta: Sev PeAtiwOnke pe tn xpnon Rituximab €vavtl tng CYC.

Mveupovikn alpoppayio?



Juunepaocpoto: ANCA ayyeltidec

H PLEX €xeL 6ei&el Betika amoteAeopata

otn vedpikn enBiwon oe aoBeveic Pe onUOVTLKN EKITTWON TS VEPPLKAC AELTOLpYLAC

Muwkpotepou Babuou kntwon vePpplkng Asttoupylag
RCT: PEXIVAS?

Taxeia endeivwon (evtoc nuepwv)

lotoAoyikn BAAPBN—> evepyotnta i xpoviotnta / OB



Juunepaocpoto: ANCA ayyeltidec

H PLEX €xeL 6eiéel oe avadpOULKEG LEAETEC OETIKA amTOTEAECHATOL

O€ TIVEULOVLKI] alpoppayia

RCT ywa tnVv tekpunpiwon tng evoeléncg : PEXIVAS?
Enelyovoa €vdeLén
ArtelAnTikn yua tn {wn
Avoxepela pn Slevepyelag

To&wkotnta / EmumAokéc?
RCT: PEXIVAS? :> NA

Mpwipol Bavatot Aoyw AoLlpwEewv
OxtL dtadopa otouc controls
To&lkOTNTA AOUTAC AVOOOKATAOTOANG
MeAétecg pe P MP, per os CyC







