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AAV

Renal phenotype

Pathogenic role of ANCA/ Ab mediated damage
Current disease course and concerns SOC
Rituximab

— Induction, maintenance

— Hypogammaglobulinemia

— Conclusions/ Take home message



2012 revised International Chapel Hill Consensus
Conference Nomenclature of Vasculitides

Immune Complex Small Vessel Vasculitis
Cryoglobulinemic Vasculitis
lgA Vasculitis (Henoch-Schinlein)
Hypocomplementemic Urticarial Vasculitis
(Anti-Clq Vasculitis)

Medium Vessel Vasculitis l
Polyarteritis Nodosa | Anti-GBM Disease 1

Kawasaki Disease

I

ANCA-Associated Small Vessel Vasculitis
Microscopic Pelyangiitis
| Gronulomatosis with Polyangiitis
|| (Wegener's)
Eosinophilic Granulomatosis with Polyvangiitis
{Churg-Strauss)

Large Vessel Vasculitis
Takayasu Arteritis
Giant Cell Arteritis

Arthritis Rheum.65 (1):1-11, 2013

Main cause
RPGN.
4% ESRD

20% AAV

\ 4

ESRD




Renal phenotype

e Pauci-immune necrotizing GN

a

Usually Associated with systemic vasculitis

* Non Renal involvement at RB
— Multiple Mononeuritis

— Purpura
— Respiratory disease: 94% destructive lesions of the upper airways have PR3+

e Renal limited disease :

—>90 % ANCA +

— 81 MPO + _
Weiss MA, AJKD 1985; 6:199.
Hauer HA, KI 2002;61:80.
Kitching AR, NDT 2004,;19:365
Seo P, Am J Med 2004;117:39



Clinical phenotype

Table 5 EUVAS disease categorization of ANCA associated vasculitis

Category Definition

Localized Upper and / or lower respiratory tract disease without any other
systemic involvement or constitutional symptoms

Early Any, without organ-threatening or life-threatening disease

systemic

Generalized | Renal or other organ threatening disease, serum creatinine < 500
umol/L (5.6 mg/dl)

Severe Renal or other vital organ failure, serum creatinine > 500 pmol/L
(5.6 mg/dl)
Refractory Progressive disease unresponsive to glucocorticoids and

cyclophosphamide

Patient stratification in renal vasculitis is key issue for therapeutic,
epidemiological and basic research




Refining phenotypes in ANCA-associated vasculitis.

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Genetically Distinct Subsets
within ANCA-Associated Vasculitis

Paul A. Lyons, Ph.D., Tim F. Rayner, Ph.D., Sapna Trivedi, M.R.C.P., M.Phil.

Julia U. Holle, M.D., Ph.D., Richard A. Watts, D.M., F.R.C.P., David R.W. Jayne, M.D., F.R.C.P.,
Bo Baslund, M.D., Ph.D., Paul Brenchley, Ph.D., Annette Bruchfeld, M.D., Ph.D.,
Afzal M. Chaudhry, Ph.D., F.R.C.P., Jan Willerm Cohen Tervaert, M.D., Ph.D.,

Panos Deloukas, Ph.D., Conleth Feighery, M.D., Wolfgang L. Gross, M.D., Ph.D.,

Loic Guillevin, M.D., Iva Gunnarsson, M.D., Ph.D., Lorraine Harper M.R.C.P., Ph.D.,
Zdenka Hruikowvi, M.D., Mark A. Little, M.R.C.P.I.,, Ph.D., Davide Martorana, Ph.D.,
Thomas Meumann, M._D., Sophie Ohlsson, M.D., Ph.D., Sandosh Padmanabhan, M.D., Ph.D.,
Charles D. Pusey, D.Sc., F.Med.Sci., Alan D. Salama, F.R.C.P., Ph.D
Jan-Stephan F. Sanders, M.D., Ph.D., Caroline O. Savage, F.Med.Sci., Ph.D.
Marten Segelmark, M.D., Ph.D., Coen A. Stegeman, M.D., Ph.D., Vladimir Tesaf, M.D., Ph.D.,
Augusto Vaglio, M.D., Ph.D., Stefan Wieczorek, M.D., Benjamin Wilde, M.D.,
Jochen Zwerina, M.D., Andrew J. Rees, M_B., F.Med.Sci., David G. Clayton, M_.A_,
and Kenneth G.C. Smith, F.Med.Sci., Ph.D.

GWAS found both MHC and non-MHC associations GPA and MPA were
genetically distinct.

The strongest genetic associations were with the ANCA serotype, not with the
clinical syndrome.

PR3 ANCA-and MPO ANCA-associated vasculitis are distinct autoimmune

syndromes.

M ENGL) MED 367;3 NEJM.ORG JULY 19, 2012



ANCA and Renal outcome

MPO-ANCA patients had a worse renal prognosis
due to more severe glomerular injury

Original Article

ANCA serotype and histopathological classification

for the prediction of renal outcome in ANCA-associated
glomerulonephritis

. . 2 . . 2 . ~ . 2 . ST
Luis F. Quintana™*, Nuria S. Peréz’, Erika De Sousa', Lida M. Rodas’, Meryl H. Griffiths’, Manel Sol¢*
and David Jayne'

'Division of Nephrology, Department of Medicine, University of Cambridge, Vasculitis and Lupus Clinic, Addenbrooke’s Hospital, Cambridge,
UK, “Servicio de Nefrologia y Trasplante Renal, Hospital Clinic, Institut d'Investigacions Biomédiques August Pi i Sunyer (IDIBAPS),
Universidad de Barcelona, Barcelona, Spain, *Department of Histopathology, Addenbrooke’s Hospital, Cambridge, UK and “Department of
Pathology, Hospital Clinic, Barcelona, Spain

Nephrol Dial Transplant. 2014 Sep;29(9):1764-9.
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Pathogenic role of ANCA

Necrotising and crescentic glomerulonephritis
without immune deposits

Necrotising and crescentic glomerulonephritis
without immune deposits

AAV-like pulmonary capillaritis

AAV-like cutaneous vasculitis

No evidence of glomerular abnormalities or
systemic vasculitis

No evidence of glomerular abnormallities or
systemic vasculitis

Day Cj Clinical and experimental Rheumatology 2003;21: S35-548
Falk R} J Nephrol 2004;17:S3-S9
Xiao H J Clin Invest 2002



Central role of B cells in AAV organ damage

Antigen Presenting
(Dendritic) cell

1.Auto-antigen St
2.T Cell Cytokines
3. B Cell Cytokines
4. B Cell clonal
proliferation

5. Neutrophil
activation

6.B cell
differentiation to
plasma cells

IL-10
Interferon a

\

Organ damage

sy () |

autoantibodies

Walsh, KI 2007



ANCA vasculitis survival

lyear:84%

5 yedrs:73%
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80% without
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The natural history of AAV has evolved from one of high
mortality, ESRD and high ODR

chronic relapsing disease > 50%

where a fine balance exists between the benefits and the risks of
therapy.



Relapse Risk

Switch in ANCA status
PR3+ (RELANCA)
+ FC GPA than MPA

ENT involvement

Better renal function
<200umol/L

Steroid minimization ??

Overall relapse—free sunvival, strata Enfry_diagnosis

follow_up_wearz_alive_ KPS
BTRATA: — Entry_Diagnozis-HPA U U O Cengored Entry_Diognosiz-NPA — Entry_Diagnoais-RLY
000 Censured Enbry Diewnwsis-ALY  — Entry Diowwsis-HG 002 Cenmured Entry Diounwsis-HG

Lern fullue-uo study of EUVAS valienls: fnalvsis. (4APR2007

Rasmussen et al , Clin Exp Rheumatol 2013
Rheumatology 2006;45:724-9
BSR guidelines for ANCA vasculitis: Ntatsaki et al, Rheumatology 2014



Toxicity Risk

Mortality 11.1% inY 1
— 59%:drug- SAE
— 14%: disease activity

Ann Rheum Dis. 2010,69(6):1036—43.

* SIR of cancer 2.1, 95% Cl 1.5-2.7
CYC cumulative dose> 36 g

* Haematological, bladder and NM
skin cancer

* After a long latency period

J Rheumatol, 35 (2008), pp. 100-105



Rituximab

Extracellular

= Chimeric (mouse/human)
IgGl/| anti-CD20 monoclonal s )
Ab Y.
= Rituximab depletes circulating HERRRALY
and resident B cells
= ADCC, CDC, apoptosis
" FcR dependent

= Licensed in 1997 for non-
Hodgkin’s lymphoma B cell specific
= 2005- AAV CD20 -/- “normal”

Not down modulated



Rituximab as induction therapy

Table 2
Efficacy of RTX as induction therapy of AVV: randomized trials,
Study Patients Randomization Follow-up ~ Remission induction Adverse events Mortality
(no. RTX group) RTX/control RTX controls RTX/control
¥ b b
RAVE (2010) |44 197 (63) RTX vs. Oral CYC Gmonths  64/53 relapsing disease 67/42 22 vs. 33 solid tumors 1/1  1vs. 2 deaths
RITUXVAS (2010) [45]  44(33) RTX +2CYCdoses Vs, 12months  76/82 £2vs.36 1§vs. 18
VCYC3-6m

CYC: cyclophosphamide, RTX: rituximab, ND: not done, [V: intravenous,

Rituximab dose 375 mg per square meter per week for 4 weeks
Primary end point : Remission without steroids
CR: BVAS=0

The results of both studies demonstrate that RTX is not inferior to
CYC for induction of remission.

RTX may be more efficacious than CYC in patients with relapsing
disease.

N Engl J Med 2010; 363:211-220. N Engl J Med 2010; 363: 221-232 Autoimmun Rev. 2012 Jul; 11(9):646-52



CLINICAL RESEARCH ‘ www.jasn.org

Rituximab Versus Cyclophosphamide for ANCA-

Associated Vasculitis with Renal Involvement

Duvuru Geetha,* Ulrich Sf:)ec:ks,Jr John H. Stone,* Peter A. Merkel 8l Philip Seo,*
Robert Spiera,“ Carol A. Langford,** Gary S. Hoffman,** Cees G.M. I(allt—:-nk:)t—:'r'-g,TJr

E. William St. Clair,*™ Barri J. Fessler,%5 Linna Ding,”” Nadia K. Tchao, " David Ikle,***
Brett Jepson,*** Paul Brunetta, 't and Fernando C. Fervenza' for the Rituximab for

ANCA-Associated Vasculitis Immune Tolerance Network Research Group

60

v'Follow up study at 18m

v'RTX vs CYC and Aza

v'102 ptes had renal involvement
v'"Mean GFR was lower in RTX group

v'No differencces in CR, GFR, SAE, deaths
v'Steroids accounted for many AE

55

50
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Estimated GFR (mL/min/1.73m?)
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— CYCIAZA === RTX

] 12 18

J Am Soc Nephrol 26: 76-985

Time from Randomization (months)

, 2015.



Renal outcomes from RAVE

1.0 &8
0.9 1
0.8 1

The importance of steroids as the only

0.7 | A M— . faSt'aCting
ik drug available needs to be taking in
o account

0.3 1

0.2 1 Log-Rank P-value = 0.32
-e86- CYC/AZA (n=39)
014 === RTX(n=38)

0.0

Probability of Remaining in Remission

The majority of relapses in RTX

0 100 200 300 400 500

e — Time from Complete Remission to Flare (days) group oCcCcu rred
% om o om B o After B cell recovery

Patients with Cr>4mg/dl were

No differences in CRR but the RTX not enrolled

group did not receive maintenance after
B cell reconstitution or discontinuation

of steroids at 5.5 m
JAm Soc Nephrol 26: 976-985, 2015.



Rituxivas: 2 years follow up analysis

CONCISE REPORT

Rituximab versus cyclophosphamide in ANCA-
associated renal vasculitis: 2-year results of a
randomised trial

Rates of the composite
outcome of death, ESRD and
relapse did not differ between
RTX vs CYC+Aza.
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cumulative survival rate >
without relapse and ESRD
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In the Rituximab group, B cell
itimab return was associated with
relapse

0.6

L0

cumulative sarvival rate
without relapse

e
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Steroids use for 12 months
e memns T 24% ptes received PE

Ann Rheum Dis. 2015 Jun;74(6):1178-82



Rituximab for maintenance treatment:
MAINRITSAN

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 NOVEMEBER G, 2014 VOL. 371 NO. 19

Rituximab versus Azathioprine for Maintenance
in ANCA-Associated Vasculitis

L. Guillevin, C. Pagnoux, A. Karras, C. Khouatra, O. Aumaitre, P. Cohen, F. Maurier, O. Decaux, . Ninet, P. Gobert
T. Quémeneur, C. Blanchard-Delaunay, P. Godmer, X. Puéchal, P.-L. Carron, P.-Y. Hatron, N. Limal, M. Hamidou
M. Ducret, E. Daugas, T. Papo, B. Bonnotte, A. Mahr, P. Ravaud, and L. Mouthon, for the French Vasculitis Study Group*

= 115 ptes , > GPA, 58 Aza vs 57 Rituximab.

= 500 mg of rituximab on days 0 and 14 and at months 6, 12, 18 or daily aza
until month 22.

= At 28th month 17 ptes relapsed with AZA and 3 ptes with Rituximab.

= Similar collateral effects



Rituximab Vasculitis Maintenance
Study (RITAZAREM)

Induction Maintenance
| we puises 01-3
0.5 or 1 mg/kg ;
— ,1omgid 2 .
CS — wma % Ritazarem
3mo Drs. D.Jayne & P. Merkel
+ Plasmapheresis : N=190->160 RDM
! 40in North America
E Rituximab 1000 mg across 12 centers (2 CA)

5m4! 8, 12, 186, 20 P90%alpha 5%

superiority HR =042
RTX &0 timne to m or M relapse
7S mgim?x 4. !

. m
i =
Azathioprine 2 mg/kg/d (MTX or MMF) 27 E
i =
¢ 3 Strotos: =
| ANCA type, severe/non-severe, 3648
| initial POM dose l
M | | | D er——— A

Closure: last patiznt
4 mo 18 mo 24 reaches M3&



What is the interval of RTX

administration ?

QOriginal article ] )
This study supports the efficacy

Long-term follow-up of patients who received

repeat-dose rituximab as maintenance therapy for and SafEty of a fixed-interval
ANCA-associated vasculitis RTX maintenance regimen in 67
Liva C. Willoocks'2, Atsal Chacahry', Kenneth 8. & Smineevand o relapsing/refractory AAV ptes

David R. W. Jayne™®

1 g every 6 months for 24 months.

Risk factors for further relapse:

-PR3-associated disease
-switch from ANCA - to +
-return of B cells within 12 months .

B cell depletion : CD19+ <0.01 x 10%/I

Reumatology 2015;54:1153-1160.



The questions are still open

= Should be based on biomarkers?

The French Group has started a second study with
RTX for maintenance

1) ANCA - B cells
2) fixed arm

= MAINRITSAN Il ( NCT 01731561).
= Post- RTX, patients reconstitute B cell by 18 m
= Which dose?

J Am Soc Nephrol 26: 976-985, 2015.



Rituximab adverse events

* IMMUNODEFICIENCY INDUCED BY B-CELL DEPLETION

— Hypogammaglobulinemia: lymphoma and rheumatoid arthritis but
data are scarce for other autoimmune indications.

Contanis llsts avallable at Sclencellrect @!Hr_ﬂ_]‘r
Journal of Autoimmunity !%é@ The severity of ' .
journal homepage: www. elsavier.com/locatafjautimm !u | hypogammagIObU|lnemla

was categorized by the

Rituximab-assaciated hypogammaglobulinemia: Incidence, predictors @._n...m..‘ nadir serum IgG
and outcomes in patients with multi-system autoimmune disease .
concentration measured

Darren M. Roberts ™, Rachel B. Jones *, Rona M. Smith *, Federico Alberici ™™ %,

Dinakantha 5. Kumaratne “, 5tella Burns *, David RW. Jayne * d u ri ng CI | N ica | care.
© Mgl and lopur Sk, Sox 57, Addesbraskes Hepiral AN B2, Combrdee, CAXOOD LW
ool ||_" Sasioine. Loty .|f|_3:.n'l'-|'.'.'..l lt.l.'.rr_,':.'.'.l el fleretn, Sueenskingd A0 Ao

* Depormsienr af Clicsna! Magione, Lnnvrsiy af Ferom Fa Cramscl Md, forma 43020 Loy
a {lEpariment ||_" Sepambzgy dnreerary |5"|'||-7||||_ Y Gramean M, Parem G000, daly
¢ Deparceest of Clinknal meunoiogy, Bo 109, AdTendrankss Hospirg!, Hivs A, Canamdpe, CRZG00, U

Roberts DM, Journal of autoimmunity 2015



Rituximab: hypogammaglobulinemia

= Hypogammaglobulinaemia: 1gG level <6 g/| for
at least 3 months

— moderate 3-5.9¢/I

— severe <3 g/

243 ptes

median follow up :42 m
26% before rituximab
56% during follow-up

Roberts DM, Journal of autoimmunity 2015



Rituximab: hypogammaglobulinemia

" |gG replacement was initiated because of
recurrent infection in 12 (4.2%)

= Rituximab is associated with an increased risk of
nypogammaglobulinemia but recovery of 1gG
evel can occur

= RAVE : levels of IgG, IgA and IgM, did not differ
significantly between SOC and RTX

" Low IgG levels were not associated with severe
infections

J Am Soc Nephrol 26: 976985, 2015.



RTX transient immunodeficiency

= The ability to mount specific antibody
responses remained impaired for at least 6
months following RTX

= The effect of recurrent long-term
administration of RTX on the immune system
has to be awaited

= BLyS/APRIL ??7?

Blood 2013; 122:1946-1953



Conclusions

Diagnosis of AAYV

h
Cantraindication ta CYC
s+ Inlectice
= Fartility Profection
ND = Previous Unnary Bladdes Neoplasia ?ES'
=  Hemorrhagic Cystatis
w i High praviaug CO6 Sapoiurg
Induction Treatment /ﬁdunﬂﬂnluﬂmzuz
—
CYC with GCs RTX with GCs
Maintenance Maintenance

AZASMTX, GCs tapered /’s NHTH or AZASMTX
N

' } !

‘ Sustained ‘ ‘ Relapse ‘ Refractory

remission dizease

o RTX ineffective or | - Expert advice
AIber|C|, NDT 2014 contraindicated 3rd line agents




Conclusions

 Rituximab:

— Some newly diaghosed patients with AAV
e women with child-bearing potential
e patients with active vasculitis and severe infection

e it may be too early to use it as a first-line treatment in all new AAV
patients.

— Maintenance: may be more effective in anti-PR3 AAV
— severe disease relapse
— No effective in some granulomatous manifestations ??

— No information in patients with advanced renal
presentations or lung haemorrhage.



Conclusions

CYC/AZA :

= Patients newly diagnosed MPO-ANCA+positive
with no fertility, compliance or malignancy
concerns
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