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The vasculitis train




CanVasc founded in November 2010

CanVasc Objectives

The CanVasc group was officially created the 1st Movember 2010, in Toronto.

The proposed CanVWasc objectives are to:

1. organize a dedicated health and research network with identification of referral {(multidisciplinary) centers across Canada for
patients with vasculitis. Establishment and regular updates of Recommendations for the diagnostic and therapeutic
management of patients is part of this objective.

2. initiate, conduct, and promote studies (from CanVasc, VCRC or other vasculitis research groups) on vasculitides across Canada
(epidemiclogical, observational, fundamental and, ultimately, therapeutic studies), using an efficient, established and rapidly
mobilisable network.

3. develop educational and awareness programs for health care providers (training sessions, fellowship, annual meeting...).

4. stand as the Canadian referral group to identify needs in vasculitis and consider new drug approvals for vasculitis in Canada
(advisory group).




The CanVasc website
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CanVasc recommendations for the management on ANCA-associated vasculitides are
now available and published

COine ofthe objectives of CanWase is too harmonize and cptimize the treatment of patisnts with vasculitides and, svsntually,
improwe their outcomes, whersver they Ive in Canada. The development of recommendations will help achievs this goal. For
the past 3 years, Can\'ase core members had been working hard !n-:evelnpﬂ’i:ﬁr" recommendations for the man a“'m—r'nf
AMCA-assocaied vasculifides. They are now (Movember 15, 2015) published in the Journal of Rheumamiogy {link HERE)
exscutive summary in the C Canadan Journal af Klansy Health and Dussass (link HE ="— b

Recommendations for the other vasculifides are under development

Review studies on vasculitis actively recruiting in Canada

Several prospective stwdies on vasculiis are ongoing across the world, including in several Canadian centers. Have a brief

=se latier ones, including ABROGATE, CLASSIC, PEXMAS, DCVAS, BrainWerks, RITAZAREM and TAPIR on
the stwdy webpage and determine whether any of your patients could participate to any of them.
PATIENT 5 can also ENROLL THEMSELVE 5 directly into the WCRC contact registry orthe V-FPRN research network!
Several studies are ongoing and rolling already with the scfive participation of patients leaving in Morth America, including
some studies led by Can'ase reseanchers! See the links 1o these registry and network and get more information on this very
innowats way 1o condust patient-orientzd research on the Link page.

Update your knowledge on vasculitis with CanVasc online materials

READ #we lateest CANVEBEC reviows of recent artlclen:  comme I""!\'J surnmaries of selacied and important aricles on vasoulifs, for ghysicans
1 bomenny Ui e psce with soienific publicaions on vasoulifs on te e
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The CanVasc website

English - French

Home | AboutCanVasc | Vasculitides | Ongoing studies | Meetings | Tools for physicians | Links

General Information on Vasculitides & Article reviews

Vasculitides are a group of diseases, being all potentially life-threatening and/or affecting vital organs, like heart, lungs or brain, with
frequent irreversible damage. With prompt and adapted treatment, the survival at 1 year exceeds 80%, thus the importance to recognize
these diseases and refer patients to experienced centers for their management.

Vasculitides are characterized by inflammation of vessel walls , mainly arteries, but sometimes also veins, with

or without fibrinoid necrosis andfor granulomas. They can be secondary (to several infactions, but also other

systemic diseases or cancers, or occur as a reaction to medications or toxic exposures, like levamisole-tainted

cocaine). According to the 1994 Chapel Hill nomneclature, primary vasculitides were classified based on the
't‘ | size of the predominantly affected vessels:

® | arge vessel vasculitides affect the aorta and its major branches and include two main conditions:
Giant Cell Arteritis which is seen almost exclusively in individuals older than 50 years and which can
cause irreversible blindness in up to 15-20 percent ofthe cases, and Takayasu's arteritis, which
affects mostly women younger than 40 years-old and can cause arterial limb claudication and/or
strokes.

& Nedium vessel vasculitides include Polyarteritis Nodosa which can affectindividuals of all ages and cause infarctions of multiple
organs, including the gut, kidneys, heart, muscle and nerves. Before the development of anti-hepatitis B virus vaccine, and the
subsequent massive worldwide vaccination campaigns, more than halfthe cases of polyarteritis nodosa were due to HBY infection.
In contrast, Kawasaki Disease is seen mostly in children younger than 4 years-old it has a predilection for the coronary arteries.

Small vessel vasculitides include several entities. The most "famous” ones are associated with the presence of antineutrophil
cytoplasm antibodies (ANCA) in the serum of affected patients (at least some ofthem). These ANCA-related vasculitides include
Granulomatosis with Polyangiitis (Wegener's} , Microscopic Polyangiitis and Eosinophilic granulomatosis with polyangiitis
{Churg-Strauss syndrome). These diseases can cause pulmonary-renal syndrome which is characterized by lung hemorrhage and
rapidly progressive renal failure. Mon-ANCA small vessel vasculitides include many different entities, like Henoch-Schinlein purpura,
which is usually a self-limited disease mostly seen in children, and cryoglobulinemic vasculitis (most commonly associated with
chronic hepatitis C virus infection). Anti-GBM (glomerular basement membrane) antibody disease (sometimes named
Goodpasture disease when it affects lungs and kidney) has been recently included officially in the list of these vasculitides mainly
affecting small sized vessel and causing renal disease (with linear deposition of antiGBM antibodies in the glomeruli) andlor alvealar
hemorrhage.

Other vasculitides: Behcet's disease is a particular vasculitis that can affectvessels of all sizes, including the veins. Isolated CNS
vasculitis is an extremely challenging condition as it affects the vessels of the brain diffusely and can cause various clinical
manifestations. Buerger's disease (obliterans thromboangiitis) causes digital ischemia and gangrenous lesions, due to medium-
and small-sized artery vasculitis and thrombosis, but also supericial vein thromboses and concerns almost exclusively smokers
(classified as a medium-sized vessel vasculitis in Japan
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The CanVasc website

English - French

Home | AboutCanVasc | Vasculitides | Ongoing studies | Meetings | Tools for physicians | Links

Summary table of ongoing studies

Severe GPA/MPA with lung or kidney PEXIVAS (<2 weeks) - website
Mot too severe GPAMPA CLASSIC
GPA/MPA entering remission BREVAS (<2 wks remission)

GPA on prednisone for maintenance TAPIR (website)

Relapsing non-severe GPA ABROGATE

Relapsing severe GPA/MPA RITAZAREM (at relapse) - website

All WVCRC cohort (any time)

WVCRC contact registry (any time)
DCVAS (=<2 years)

INTERSpace

|BrainW0rks (for children; adults soon)

To read more information on each study, click on the name on the study when a link is available andfor read below.
MOTE (14 April 2015) Inclusions in the GIACTA study (tocilizumab for GCA) are closed in Canada.

MOTE (5 February 2015Y. Inclusions in the MIRRA study (mepolizumab in refractory EGPA) are closed in Canada. The study is still enrolling
in US and Europe but should also reach its enrollement targets there soon.

If you still need more detail on these studies or if you think that one of your patients could be eligible for any of this study, do not hesitate to

contactus as well (admin@canvasc.ca).

PEXIVAS

PEXIVAS trial is a multicentre, international, phase lll, open label randomised controlled therapeutic trial to investigate plasma
exchange and glucocorticoid dosing in the treatment of ANCA-associated vasculitis . It is conducted under the aeqgis of the VCRC,
EUVAS and MIH. Several centers in Canada are paricipating, including centers involved in CanVasc, like Hamilton, where Dr. M.
‘Walsh (associated member of CanVasc), who originally worked on the trial design and is the main investigator for Canada, is
established.

The first Canadian patient has been enralled in late March 2011 in Hamilton, which was the first open center in Canada. All other
Canadian centers (London, Edmaonton, Vancouver, SMH-Toronto, MSH-Toronto, Calgary, UHM-TGHMTWH-Toronto, Montreal, Ottawa)
are now also opened and have enrolled patients. At present and after almost 4 years of recruitment, more than S00patients
(around 200 in Canada, just after the UK. for the countries with the greatest numbers of patients recruited) have already been




The CanVasc website

English - French

Home | AboutCanVasc | Vasculitides | Ongoing studies | Meetings | Tools for physicians | Links

CanVasc recommendations

. for the management of ANCA-associated vasculitides (01/11/2015)

Prognostic scores
. FFS 199
. Revisited 2009 FFS

Activity scores

« BVAS version 2003 (active form sheet)

« link to online BVAS calculator (only for new active manifestations)

« BWAS v3 (active form sheet + scoring scale)

« BWAS v3 (active and persistent form sheet + scoring scale)
- BVASIGPA (WG)

=« Formula for scoring BVAS/GPA [WG)
- BVAS version 1996 [original)
- PVAS (Pediatric score)

- 1gG4-RD responder index
- ITAS 2010 (Takayasu arteritis)
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Canadian Vasculitis research network
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Therapeutic studies

CANVASC

VCRC studies
Pharma-sponsored studies

Descriptive studies

Canadian-VCRC-CanVasc studies
— PEXIVAS
— ARAMIIS (skin vasculitis)



CanVasc recommendations

e Establishment and regular updates
of recommendations for the diagnostic
and therapeutic management of patients

with vasculitis

—> Publication on AAV
—->NAQs for GCA and TAK

CANVASC




CanVasc Recommendations for the Management of
Antineutrophil Cytoplasm Antibody-associated
Vasculitides

Lucy McGeoch, Marinka Twilt, Leilani Famorca, Volodko Bakowsky, Lillian Barra,

Susan M. Benseler, David A. Cabral, Simon Carette, Gerald P. Cox, Navjot Dhindsa,
Christine S. Dipchand, Aurore Fifi-Mah, Michelle Goulet, Nader Khalidi, Majed M. Khraishi,
Patrick Liang, Nataliya Milman, Christian A. Pineau, Heather N. Reich, Nooshin Samadi,
Kam Shojania, Regina Taylor-Gjevre, Tanveer E. Towheed, Judith Trudeau, Michael Walsh,
Elaine Yacyshyn, and Christian Pagnoux, for the Canadian Vasculitis Research Network

ABSTRACT. Objective. The Canadian Vasculitis research network (CanVase) is composed of physicians from
different medical specialties and researchers with expertise in vasculitis. One of 1ts aims is to develop
recommendations for the diagnosis and management of antineutrophil cytoplasm antibody
(ANCA)-associated vascuhitides (AAV) in Canada.

Methods. Diaggnostic and therapeutic questions were developed based on the results of a national needs
assessment survey. A systematic review of existing non-Canadian recommendations and guidelines
for the diagnosis and management of AAV and studies of AAV published after the 2009 European
League Against Rheumatism/European Vasculitis Society recommendations (publication date: January
2009 untl November 2014 was performed in the Medline database, Cochrane library, and main
vasculitis conference proceedings. Quality of supporting evidence for each thempeutic recommen-
dation was graded. The full working group as well as additional reviewers, including patients, reviewed
the developed therapeutic recommendations and nontherapeatic statements using a modified 2-step
Delphi technigue and through discussion to reach consensus.

Resulis. Nineteen recommendations and 17 statements addressing general AAV diagnosis and
management were developed, as well as appendices for practical use, for rheumatologists, nephrolo-
gists, respirologists, general intermists, and all other healthcare professionals more occasionally
involved in the management of patients with AAV in community and academic practice settings.
Conclusion. These recommendations were developed based on a synthesis of existing international
guidelines, other published supporting evidence, and expert consensus considenng the Canadian
healtheare context, with the intention of promoting best practices and improving healtheare delivery
for patients with AAV. (J Rheumatol First Release November 1 2015; doi: 103899/ jrheum. 1 50376)

Key Indexing Terms:
ANCA-ASSOCIATED VASCULITIS DRUG THERAPY  QUALITY OF HEALTHCARE
PRACTICE GUIDELINES CONSENSUS DEVELOPMENT CONFERENCE ~ VASCULITIS
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. Abstract

The Canadian Vasculitis research network (CanVasc) is composed of physicians from different medical specialties,
induding rheumatology and nephrology and researchers with expertise in vasculitis. One of its aims was to develop
recommendations for the diagnosis and management of antineutrophil cytoplasm antibody (ANCA)-associated
vasculitides in Canada. This executive surnmary features the 19 recommendations and 17 statements addressing
general AAY diagnosis and management, developed by CanVasc group based on a synthesis of existing international
guidelines, other published supporting evidence and expert consensus considering the Canadian healthcare context.
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of ANCA-associated vasculitis (AAV)
— Statement 1: The role of ANCA testing
— Statement 2: The role of tissue biopsy

Classification of
— Statement 3: Severe disease in AAV

The Role of Referral Centers for Vasculitis
— Statement 4: Management of AAV patients with Referral Centers for Vasculitis



of Newly Diaghosed AAV

Severe, Newly-Diagnosed AAV
Limited GPA and non-severe EGPA/MPA, Newly-Diagnosed

Remission
Disease
Refractory Disease and Specific Disease manifestations

Additional and Experimental Therapies

Follow-up and



Special patient groups
Statement 13: Planning and managing
Statement 14: Management of
Statement 15: Classification of pediatric patients with AAV
Statement 16: Management of pediatric patients with newly diagnosed AAV
Recommendation 20: Management of pediatric patients with relapsing or

refractory AAV



Recommendation 2

We recommend using high dose glucocorticoids with rituximab as 1t line remission induction therapy in patients with severe
GPA or MPA in whom cyclophosphamide is contraindicated or in whom cyclophosphamide presents an unacceptable risk of
infertility.

Two RCTs have shown RTX (375mg/m? x 4 weekly infusions) to be non-inferior to cyclophosphamide at inducing remission in adults with organ or life-
threatening disease®® 0. In RITUXVAS (n= 44) remission at 6 months was achieved in 91% and 82% of patients treated with cyclophosphamide and
rituximab respectively (a non-significant difference). In the Rituximab for ANCA-associated Vasculitis (RAVE) study (n=197), 64% of the rituximab group
patients were in remission off glucocorticoids at 6 months compared to 54% of the cyclophosphamide group (a non-significant difference). In both RCTs,
there was no evidence that rituximab is a safer alternative to cyclophosphamide (comparable rate of adverse events in both treatment groups, including
infections). For patients in whom cyclophosphamide is not tolerated or there is a valid contraindication to cyclophosphamide, we recommend presenting a
case for the funding of rituximab, which is more expensive. We believe that preservation of fertility, when there are no clearly effective methods of doing
so, is a valid justification for the use of rituximab in certain individuals, especially patients of child-bearing age. The approved regimen for rituximab in
Canada is that used in the RAVE and RITUXVAS trials: 4x weekly infusions of 375mg/m2. An alternate regime of 2 x 1g rituximab infusions administered 14
days apart (as used in the treatment of rheumatoid arthritis) may be of comparable efficacy, based on retrospective studies only>1->3. We therefore
recommend using the former regimen when feasible. See Appendix 4 for rituximab prescribing protocols.

Evidence 1B, Strength of recommendation A

Barriers to implementation. In August 2012, The Canadian Drug Expert Committee (CDEC) approved rituximab for the induction of remission in adult
patients with severely active GPA or MPA who have a history of severe reaction to cyclophosphamide, in whom cyclophosphamide is contraindicated or
who have failed an adequate trial of cyclophosphamide. Rituximab is currently approved according to these criteria in Ontario, British Columbia, Alberta,
Saskatchewan, Nova Scotia and Newfoundland (see Appendix 7). The drug approval process is underway in the other provinces.

Previous Guidance

2014 BSR**

All patients with newly diagnosed AAV should be considered as having a potentially severe life- or organ threatening disease and therefore should be assessed for treatment with glucocorticoids (GCs) and pulsed i.v. CYC or RTX.
RTX s as effective as CYC for remission induction of previously untreated patients and is preferable when CYC avoidance is desirable (infertility, infection).

Both commonly used RTX protocols (375 mg/m2/week for 4 weeks; 1000mg repeated after 2 weeks) appear equally effective for induction of remission. The licensed and recommended RTX dosing protocol for the treatment of AAV is 375 mg/m2/week for 4
weeks.

2011 FVSG?°

For first-line treatment, rituximab may be prescribed for the same indications as cyclophosphamide to induce remission of certain GPA and MPA forms. It should preferentially be prescribed to women of childbearing age, especially when they are over 30 years
old.

Because rituximab was not superior to cyclophosphamide in 2 randomized—controlled clinical trials, the therapeutic choice for a first disease flare is left to the discretion of the treating physician. That decision should be based on the patient’s medical history,
morbidity factors preexisting AAV, the vasculitis symptoms to be treated and the patient’s opinion.

The dose of 375mg/m2/week x 4 weeks, established to treat lymphoma, was evaluated in the randomized RAVE trial on AAV. Therefore, we recommend that dose with an evidence level of 1.

Guerry et al., 20117

Rituximab is as effective as CYC for remission induction of previously untreated patients. Rituximab may be preferred, especially when CYC avoidance is desirable.

KDIGO*?

We recommend that rituximab and corticosteroids be used as an alternative initial treatment [of pauci-il focal and seg I necrotizing GN] in patients without severe disease or in whom cyclophosphamide is contraindicated.




Appendices

Appendix 1: Level of evidence and grading of therapeutic recommendations
Appendix 2: Suggested tests and investigations in AAV
Appendix 3: Classifying disease severity in AAV
EULAR/EUVAS
Wegener’s Granulomatosis Etanercept Trial (WGET)
Five Factor Score (FFS, 1996)
Revised FFS (2011)
Appendix 4: EULAR/EUVAS definitions of disease states

Cyclophosphamide, Glucocorticoids, Rituximab, Methotrexate, Azathioprine,
Leflunomide, Mycophenolate mofetil, Intravenous immunoglobulins

Appendix 6: Vaccinations in AAV

Appendix 7: Canadian prescribing regulations for rituximab
Appendix 8: Existing provincial criteria for rituximab coverage
Appendix 9: Useful websites and links

Appendix 10: Complete list of CanVasc centers and members
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Levamisole stimulates NETs throug
muscarinic receptors

2004

Unstimulated Levamisole Levamisole + Atropine
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* LDGs are pro-inflammatory, vaculopathic and
readily undergo NETosis
* Associated with disease activity in SLE and AAV
Denny et al, J Immun 2010

Villanueva et al, J Immun 2011
Grayson et al, A&R 2015
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Neutrophil-Related Gene Expression and
Low-Density Granulocytes Associated With Disease Activity
and Response to Treatment in
Antineutrophil Cytoplasmic Antibody—Associated Vasculitis

Peter C. Grayson,' Carmelo Carmona-Rivera,' Lijing Xu,” Noha Lim,> Zhong Gao,’
Adam L. Asare,” Ulrich Specks,® John H. Stone,* Philip Seo,> Robert F. Spiera,®
Carol A. Langford,” Gary S. Hoffman,” Cees G. M. Kallenberg,® E. William St.Clair,”
Nadia K. Tchao,? Steven R. Ytterberg,®> Deborah J. Phippard,® Peter A. Merkel,'®
Mariana J. Kaplan,' and Paul A. Monach,'" for the Rituximab in
ANCA-Associated Vasculitis-Immune Tolerance Network Research Group

Objective. To discover biomarkers involved in the
pathophysiology of antineutrophil cytoplasmic antibody-
associated vasculitis (AAV) and to determine whether
low-density granulocytes (LDGs) contribute to gene
expression signatures in AAV.

Methods. The source of clinical data and linked
biologic specimens was a randomized controlled treat-

The Rituximab in ANCA-Associated Vasculitis (RAVE) trial

ment trial in AAV. RNA sequencing of whole blood from
patients with AAV was performed during active disease
at the baseline visit and during remission 6 months later.
Gene expression was compared between patients who
met versus those who did not meet the primary trial out-
come of clinical remission at 6 months (responders ver-
sus nonresponders). Measurement of neutrophil-related
gene expression was confirmed in peripheral blood mono-
nuclear cells (PBMCs) to validate the findings in whole
blood. A negative-selection strategy isolated LDGs from
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— MTX vs oral CYC for induction for 12 months
— Non-inferiority trial (d=15%) for remission at 6 mo

— 100 p. with “early systemic” WG for 12 mo.

Remission at 6 mo
MTX 89.8%
CYC 93.5% (P=0.041)

Relapse at 18
MTX 69.5%
CYC46.5% (P =0.023)

CYC Leukopenia
MTX liver enzymes

Proportion achieving remission

1.0
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—_
CcYC j
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z
p=0.19, log rank E| .41
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g re p = 0.023, log rank |
w +
3 6 9 12 15 18
0.0 _ .
Months from entry 0 2 4 & &8 10 12 14 16 18

de Groot et al. Arthritis Rheum 2005;52:2461-9

Faurschou et al. Arthritis Rheum. 2012 Oct;64(10):3472-7




Abatacept

Table 2 Summary of efficacy endpoints

Parameter n (%)

Disease improvement 18 (90)

Remission (BVAS/WG=0) 16 (80)

Relapse 3 (19)

Reached common closing 14 (70)

Parameter Median Range
Time from entry to remission (months) 1.9 1-19
Time from remission to relapse (months) 6.7 5-9
Time on study before common closing/early termination 12.3 2-35
Remission duration before common closing (months) 14.4 4-20
VDI at common closing/early termination 3.0 0-7

BVAS/WG, Birmingham Vasculitis Activity Score for Wegener's Granulomatosis;

VDI, Vasculitis Damage Index.

Langford et al. Ann Rheum Dis. 2014 Jul;73(7):1376-9



ABROGATE

Eligible patients with active non-severe GPA

| }l Screening

v

Prednisone 30 mg / day with standardized tapering schedule

+

Continuation of maintenance agent receiving at enroliment (MTX, AZA MA)

Randomization With Double Blinded Treatment Assignment

/\‘

Randomized
Abatacept 125mg SC every week | Placebo SC every week | Treatment
,.--"}(“\—4 Period
/r \‘ v
Remission Mon-severe disease worsening Severe disease
grnotinremission ator by Month 6 warsening
| Non severe relapse \.| Severe relapse |
1
L v ) | open-Label
Abatacept 125 mg SC every week i
P _? Ve Extension
Prednisone 30 mg/day with taper + maintenance immunosuppressive Treatment
l l y Period
Remission or Improvement | Any worsening or relapse
| | /
v [ ] 5
Common closing date Off Study Commaon
12 months after randomization of final patient Early Termination \ clesing
or, Early
Termination

v

v

Post Treatment Safety Visit 3 Months Following Termination of Study Drug

Post Treatment
Safety Visit

Relapsing non-severe GPA
within <28 days (modified ACR
criteria):

a. No disease manifestations
that would be scored as a
major element in the BVAS/WG
b. Absence of any disease
feature that poses an
immediate threat to either a
critical individual organ or the
patient’s life

treatment failure rate through
12 months

—> 150 patients



Treatment of

CYCLOPHOSPHAMIDE
15 mg/kg (d1,14,28 then g3wk)

2 mg/kg/d

severe GPA/MPA

P AZATHIOPRINE 2 mg/kg/d

P VETHOTREXATE 0.3 mg/kg/wk

> | CrLUNOMIDE 20 mg/d

* MYCOPHENOLATE MOFETIL 2 g/d

{R\
\ /

MAINTENANCE




Severe AAV 700 patients
l Up to 7 years f/u

Induction
immunosuppressive therapy

—

Adjunctive Plasma
Exchange

No Plasma Exchange

Standard-Dose Reduced Dose tandard Dose 'Reduced
GC l l Dose GC

Follow-Up

ESRD

-

Death

30




Treatment of severe GPA/MPA

CYCLOPHOSPHAMIDE
15 mg/kg (d1,14,28 then g3wk)

2 mg/kg/d

RITUXIMAB
375 mg/m2/week

W

P AZATHIOPRINE 2 mg/kg/d
P VETHOTREXATE 0.3 mg/kg/wk

> | CrLUNOMIDE 20 mg/d

* MYCOPHENOLATE MOFETIL 2 g/d

{R\
\ /

MAINTENANCE




<350 uM
no severe AH

ANCA+

Rituximab versus Cyclophosphamide
for ANCA-Associated Vasculitis

RAVE

1 to 3 MP pulse(s)

N

CS + oral CYC * 3to 6 mo Rituximab™** + CS

+ placebo RTX

+ placebo CYC

Month 6

AZA 2> M18 Placebo AZA

* oral CYC 2 mg/kg/d

** RTX 375 mg/m2 x 4



A Time to First Relapse after Complete Remission,
According to Treatment

Probability of Remaining in Complete
Remission

No. at Risk
CYC-AZA
RTX

1.0

0.8+

0.6

0.4

6.2+

0.0

P=0.76
—— CYC-AZA (N=70)
- & - RTX (N=76)
T I I I

0 100 200 300 400

Days from Complete Remission to Relapse
70 61 1 | 43 3
76 65 55 45 5

The NEW ENGLAND

JOURNAL of MEDICINE

Specks U et al. N Engl J Med 2013;369:417-427



Better response in relapsers

(vs newly-diagnosed)

NS P =0.013

80.0%
66.7%

70.0% 64.6%

60.0%

50.0%
M Rituximab
B Cyclophosphamide

40.0%

30.0%

20.0% A
10.0%

0.0% - !
New Dx Relapsers

(N=96) (N=101)

Stone JH et al, N Engl ] Med 2010;363(3):221-32
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'® = -4 P=003

£ New Diagnosis P = 0.91

I Relapsing Disease P = 0.88
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E —©— CYC/AZA, New Diagnosis (n=39)
o -3 CYC/AZA, Relapsing Disease (n=31)
o <> RTX, New Diagnosis (n=39)

2 - A- RTX, Relapsing Disease (n=37)
| T | T T

0 100 200 300 400
Time from Complete Remission to Relapse (days)
CYC/AZA, New 39 36 32 28 1
CYC/AZA, Relapsing kY| 26 20 16 3
RTX, New 39 33 30 25 2
RTX, Relapsing 37 34 26 21 4

Number at risk

Specks U et al. N Engl J Med 2013;369:417-427



ANCA-type and Treatment Response
Achievement of Complete Remission by 6 Months in RAVE

B Rituxamab B Cyclophosphamide
P=0.80 P=0.04

go.6o,  ©3.6% 65.2%

MFO-ANCA PR3-ANCA
n=66 n=131

Tolerance
Network

L
Unizony S et al. Ann Rheum Dis. 2015 in press \r ol




C Time to First Relapse after Complete Remission,
According to Treatment and Baseline Type of ANCA

- 1
"-litl@u! +* -
e WCTRTETRRE,, TEARLEL

]

=8= CYC-AZA, MPO (N=26)
= - CYC-AZA, PR3 (N=44)

8
2 03 -, A& - OADOOOO
E -

S . .

=

R X a’.“%

= O B
£@ -a
£E Overall, P<0.01

&€& 4| MPO P=034

5 | PR3, P=071

£

=

)

=]

2

=5

0-29 v RTX, MPO (N=26)
== RTX, PR3 (N=50)
0.0 I I I I
0 100 200 300 400
Days from Complete Remission to Relapse
No. at Risk
CYC-AZA, MPO 26 26 24 19 2
CYC-AZA, PR3 44 36 28 25 2
RTX, MPO 26 21 21 18 4
RTX, PR3 50 45 35 28 2

Specks U et al. N Engl J Med 2013;369:417-427



Treatment of severe GPA/MPA

CYCLOPHOSPHAMIDE
15 mg/kg (d1,14,28 then g3wk)

2 mg/kg/d

RITUXIMAB
375 mg/m2/week

W

P AZATHIOPRINE 2 mg/kg/d
P VETHOTREXATE 0.3 mg/kg/wk

> | CrLUNOMIDE 20 mg/d

* MYCOPHENOLATE MOFETIL 2 g/d

{R\
\ /

MAINTENANCE




VASCULITIS
CLINICAL
RESEARCH
CONSORTIUM

>
The Assessment of Prednisone
In Remission Trial (TAPIR)

+» Key eligibility criteria include:
» Diagnosis of granulomatosis with polyangiitis (GPA)
» Required = 20 mg/day of prednisone at some point in
the last 12 months
e GPA currently in remission
e Currently taking between 6 mg and 20 mg of
prednisone per day
* Age 18 or older
<+ Randomized to reduce prednisone dose to either 5 mg
or 0 mg a day using standardized taper
** Subjects followed for 6 months




FPrednisons

Apmis jo pug-

Screenin Tapering »
20m 9 ‘/{_ Randomization J{— Potential Flare {Visit®)
g II.l
i ~

6-20mg OD 5 mg/day

5 myg

0 mgiday

Screening  Baseline Month 0 Month 17 Month2 Month3  Month4  Month S Month 6
{Visit)» (Wisir)* (Visil) (Visi)*

*The Screening and Baseline visils may be combined into 1 visil

*Visit will take place either at the first incidence of a flare or at Month &
*At month 1, Coordinator will call subject to confirm prednisone dose

60 patients
Primary hypothesis is a difference of 230% in the relapse rate.



Probabs bty of Ralapse Free Remisson

1
- ee b i
=1 fm—— '
' - '
i (T .i. -
H i
~ i
o
—— Short Term Maintenanc=
==-= Long Term (18 - 36) Maimenance
g -------- Long Term (284) Maintsnanes
1 T T T 1 1
o 12 24 0 48 a0
Length of Remizsion (Months)
Short Term Maintenanc=
N At Risk 24 i ) 17 2 B8 2
N Evants (o] a 7 15 18 16
Long Term (18 — 36| Mainenance
N At Risk 82 B2 2a i) 4 1
N Events (o] a 16 pe. *| a5 7
Long Term (38+) Mainienance
N At Risk 50 50 B0 L] a8 28
N Evants (o] a 0 0 0 16

10

0.8

0.6

[

157 patients with a
median follow-up of 3.1
years

IS for >18 months,
a 29% reduction
(HR, 0.71; 95% cI,0.42-1.19; p = 0.19)

IS for >36 months,
a 66% reduction
(HR, 0.34; 95% cl,0.15-0.76; p = 0.008)

Springer et al. Medicine 2014,;93: 82-90



R E M A I N Trial Overview

Before Entry
Diagnosis of ANCA associated vasculitis

A

Induction treatment with cyclophosphamide for at least 3 months followed by maintanence treatment
with azathioprine

Entry to REMAIN and Randomisation
(4-24 months after diagnosis)

Follow-up
(3 monthly evaluations)

\

Start of REMAIN trial regimens
(18-24 months from diagnosis)

" x”

prednisolone and azathioprine withdrawal of therapy

\

Follow-up
(3 monthly evaluations)

Study end

(30 months after start of trial regimens and 48-54 months from diagnosis)



REMAIN : Immunosuppressive regimen

Continue

37.5 mg/d
8 5 mg/d

ster [
AZA _

/ 1mg/kg/d
_o M3 M12 M8 M24 M30

> 5 mg/d
18 to 24 months STER . '

aza Ui

: 0.75:mg/kg/d

Withdrawal

48 to 54 months



Results : primary end-point

100+

80~

60+

Percent survival

204

Survival without relapse

-t

-t \J

L

Subjects at risk
C (n=53)
W (n=45)

50
39

43
30

|
500
days

38
21

)
1000

37 5
16 5

P<0.0001



A Time to First Relapse after Complete Remission,
According to Treatment

1.0

0.8+

76 in the rituximab group had a CR
24 (32%) relapsed before M18

0.6+

70in the CYC had a CR
20 (29%) relapsed before M18

0.4+

P=0.76

0o —& CYC-AZA (N=70)

Probability of Remaining in Complete
Remission

(P_O 16) -8 - RTX (N=76)
00 T I I I
0 100 200 300 400
Days from Complete Remission to Relapse
No. at Risk
CYC-AZA 70 61 51 43 3
RTX 76 65 55 45 5

The NEW ENGLAND

JOURNAL of MEDICINE

Specks U et al. N Engl J Med 2013;369:417-427



Treatment of severe GPA/MPA

CYCLOPHOSPHAMIDE
15 mg/kg (d1,14,28 then g3wk)

2 mg/kg/d

RITUXIMAB
375 mg/m2/week

W

P AZATHIOPRINE 2 mg/kg/d
P VETHOTREXATE 0.3 mg/kg/wk

> | CrLUNOMIDE 20 mg/d

* MYCOPHENOLATE MOFETIL 2 g/d

{R\
\ /

MAINTENANCE




Retreatment With Rituximab In The Rituximab In ANCA-Associated Vasculitis (RAVE) Trial

E Miloslavsky et al. RAVE study group

26 patients experienced severe flares (15 in the RTX arm) within 18 months

- RTX again

Effective (CR) in 23 of them (88%)
13 of the 15 RTX (87%)

(1 died of severe AH)
AES = 4.7/patient-year vs 11.8 in the original study phase

Arthritis Rheumatol. 2014 Jul 21



Long-Term Outcome of Patients with GPA
Treated with Rituximab

Single-center retrospective study:

1.0

08

06

04

i |
=

=1

* 105 GPA patients (55 F) who received 21 RTX course
* for relapses (85) or persistent disease (15), few for maintenance after a relapse (5)
e 77 received a 1g x 2 scheme

e |2 Efficacy = 97% (few refractory, with lung disease)

Median f/up
23 (1-137) months

Maintenance (n=47)
| | with AZA (29), MTX (11), MMF (7)

‘ | ; Relapses at M18

| 35% with vs. 61% without
- (M24: 55% vs 70%)
No maintenance ‘

(n=42) { Median to 1%t relapse
| 13 (2.5-66) MO

41% were still B cell depleted

adjusted HR of relapse 0.43 [95% c10.22-0.84] at relapse!

I T T T 1
O G 12 18 249

SAE 7.6% with vs 6.9% w/o

Azar L et al. Arthritis Rheumatol. 2014 Oct;66(10):2862-70



ARTHRITIS & RHEUMATISM?

Wil 64 Moo 11, Movember 2012, pp 37603759
0T 10,1002 Gt 34583

@ 012 Amercan College of Rheumatalogy

Rituximab for Remission Maintenance in Relapsing
Antineutrophil Cytoplasmic Antibody-Associated Vasculitis

Rona M. Smith,' Rachel B. Jones,' Mary-Jane Guerry,' Simona Laurino,' Fausta Catapano,’
Afzal Chaudhry,' Kenneth G. C. Smith,* and David R. W. Jayne'

- 1g every 6 months



MAINRITSAN

MAINtenance of remission using
RlTuximab for Systemic ANCA- associated
vasculitides

Systemic GPA or MPA or KLD with FFS > 1
Newly diagnosed or after a relapse treated with CS—CYC
>18 and <75 years old at enrolment

French
WV asculitis

Study
Group

Guillevin and Pagnoux et al. for the
NEJM, Nov. 6, 2014



Induction Maintenance

newly diagnosed
III MP pulses d1-3 relapsing (up to 1/3)
CS 10 mig/d

3
5 mo

- 18-75y.-o.
i - GPA, MPA, KLD
- ANCA+ and/or Bx

. Rituximab 500 mg

d1,14, 6, 12, 18 mo

11 i i i
6-9 pulses

CYC  mmmrTrrr . F

Azathioprine 2 mg/kg/d I 22

1INIOdAN4

18 mo 18 +10'mo 28



115 patients
(65 M /50F; 55+ 13 yr; 87 GPA, 23 MPA, 5 KLD; 92 new / 23 relapsing)

Rituximab
500-mg infusion W v v b

58 AZA i : p— 57 RTX

100

90 T Bl S T Ridmab
8 so4 T :
é‘“% ) ——
5 g
$2 Major relapses
Relapses | ii: Relapses
E 20

Months since Randomization

No. at Risk
Rituximab 57 57 57 57 56 56 56 56 56 56 56 56 54 52 39
Azathioprine 58 58 55 54 53 53 50 50 43 43 48 47 44 41 33

The NEW ENGLAND

JOURNAL o MEDICINE

Guillevin, Pagnoux et al. N EnglJ Med:1771-80



Induction Maintenance

Relapsers (1M or 3m)
ANCA+

f} RITAZAREM

Drs. D.Jayne & P. Merkel

III MP pulses D1-3

0.5 or 1 mg/kg
CS \.1I0 mg/d

3 mo

N=190->160 RDM
40 in North America
across 12 centers (2 CA)

P 90% alpha 5%:

+ Plasmapheresis

Rituximab 1000 mg

m4, 8, 12, 16, 20 superiority HR = 0.42
RTX I I I I time to m or M relapse
375 mg/m? x 4 4,,// E
% 1 I-n
I III \\\.\ E %
\\\\ : Azathioprine 2 mg/kg/d (MTX or MMF) 27 o
N @)
| pd
1 3 Stratas: —
i ANCA type, severe/non-severe, 36248
i initial PDN dose l +
= e ~ Closure: last patient
4 mo 18 mo 24 reaches M36



Drug Unit Cost per unit*

Rituximab (Rituxan ®) 10 ml vial $450
10mg/ml

Rituximab (Rituxan ®) 50 ml vial $2250
10mg/ml

Cyclophosphamide 100 ml vial $0.65

(Procytox ®) 20mg/ml




FDA April 2011

HC December 2011

Ontario April 2012

REIMBRURSEMENT CRITERIA

For the induction of remission of severely active Granulomatosis with Polyangiitis (GPA)
OR microscopic polyangiitis (MPA) as combination treatment with glucocorticoids, in
patients who meet all of the following criteria:

I. The patient must have severe active disease that is life- or organ-threatening. At least one
supporting laboratory and/or imaging report must be provided. The organ{s) and how the
organ(s) is{are ) threatened must be specified

2. There is a positive serum assays for either proteinase 3-ANCA (anti-neutrophil
cytoplasmic autoantibodies) or myeloperoxidase-ANCA. A copy of the laboratory report
must be provided.

3. Cyclophosphamide cannot be used for the patient for at keast ONE of the following
TEASONS:

The patient has failed a minimum of six IV pulses of cyclophosphamide; OR
The patient has failed three months of oral cyclophosphamide therapy; OR
The patient has a severe intolerance or an allergy to cyclophosphamide; OR
Cyclophosphamide is contraindicated; OR

The patient has received a cumulative lifetime dose of at least 25 g of
cyclophosphamide; OR

The patient wishes to preserve ovarian/testicular function for fertility.

The initial treatment would be a once weekly infusion dosed at 375 mg/m’ x 4 weeks.

The physician must confirm that the treatment would not be a maintenance infusion as
maintenance infusions will not be funded.

Renewals will be considered provided that, the patient meets the same criteria for initial

approval and the request for retreatment is made no less than 6 months after the last does of
the patient’s last treatment cycle with Rituxan.

Canadian Drug Expert Committee (CDEC) August 2012




Mainritsan: Preliminary f/up data

Last RTX
infusion l Late / delayed relapses
1004t R
=ele« AZA

80

60

40

HR=0,34 (0,18-0,61)

201  p=0,0004

Relapse-free survival (%)

0 10 20 30 40 50 60
Months



Main predictors of relapse

/ ¢

- —}\ MPA

— antiMPO+
GPA High creatinine
antiPR3+

ENT
Lung (nodules)

Low creatinine <100

Risk of relapse

Cardiovascular

Pagnoux et al, Arthritis Rheum 2008;58(9):2908-18

Pierrot-Deseilligny et al, Rheumatology (Oxford). 2010;49(11):2181-90
Walsh et al, Arthritis Rheum 2012;64(2):542-8

Grayson et al, Arthritis Rheumatol 2015;67(7):1922-32

Bunch et al, Ann Rheum Dis. 2015;74(9):1784-6



Induction Maintenance

newly diagnosed (2/3)
relapsing (1/3)

III MP pulses d1-3

CS 10 mg/d
i— —_. @
+ PE 0 n?o ->18 y.-0.
B | . - GPA, MPA, KLD
. rllsan - ANCA+ and/or Bx
. aln Closed 10/2013
* 166 enrolled
E in 1 year!
d1,14, 6, 12, 18 mo /
6-9 pulses :II I I I
CYC mmmmemrrrr 00 I
! Rituximab 500 m .
rTx [ | g .
: y iy Y Py /o ge,
B %2 % % % % 7 S
_|

Every / 3 months if CD19 or ANCA x2

18 mo 18 +16 mo 28



= ]
%3

Induction

|I MP pulzes d1-3 newly diagnosed (2/3
) relapsing (1/3)
10 r'lig.'d .

Maintenance

CS - e - -—
Erﬁu ¥ -=18 y-o
+ PE i .
| - GPA, MPA, KLD
i u ml 2 - ANCA+ and/or Bx
i mlnr Closed 10/2013 _ _
| -»> 66 coroec Rituximab 500mg
d114, 6, 12, 18 e
N 0 i dl m6 ml2 mil8
PErETrTrTr N o
- Rituximab 500 mg I I I I

1MICHaNS

m
|
|

" i - " -
s v % 7 7 9
Every / 3 monthsif CO19or ANCA x2 l

>

18 r_|:|_u 1Bl- +15 mo 2

M28 (+28)

placebo
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BREVAS

Induction Remission Study 1006-C1100
« > Endpoint = time from
BVAS score =0 and <10mg randormzation to relapse

prednisone equuv. on two visits
at least 14 days apart

Belimumab +

< = azathioprine
=6 wks and <26 wks
N =300-400
Induction therapy:
Steroids + Fatuximab or
Steroids + Cyclophosphamade Placebo +

azathioprine



Complement and vasculitis

lgG MNeutrophils Macrophages

LI

Figure 5. Complement depletion prevents anti-MPO splenocyie-induced glomerular necross and crescenis, Rag2 ™ ™ mice were treated with CVEF o PBS (0 =
& per grougps, and then, 4 hours later, were injected with 5= 107 anti-MPO splenocyvies. Pathological examinations were performed at day 13 of receiving anti-MPO
splenocyics, In nomcomplemeni-depleted Bag2™ ™ mice, wansfer of anti-MPO splenocyies induced glomerular necrosis (long areow b and crescent formation
(short arrow } (4 (HEE ), moderae terular G deposion (B) (luosesoein sotftocyar -, anh meutropdul and wecensphage mifdiraon (0, T
Complement-depleted Rag2™ ™ mice that reccived anti-MPO splenocytes had no lesions by icroscopy (E) (HEEL low-level IaG deposition {F), and no
sagnificant increase 0 glomerular neuteopiuils or macrophages (G, HL

Xiao et al. Am J Pathol. 2007 Jan;170(1):52-64

- Alternative pathway
Schreiber et al., ] Am Soc Nephrol. 2009



CCX168 Group Showed Higher Incidence of “Renal Remission™
Based on Improvement in eGFR AND Hematuriavs. CYC +

High Dose Steroid*ITreatment

Partial Renal Response Renal Remission
100% 80% 75%
88%
B0%
60% -
80% -
Z
= 3 %
s ‘S
=40 =
0% -
20% -
0% | 0% -
® CYC+Hi Dose Steroids (N=9) ® CYC+Hi Dose Steroids (N=9)
m CCX168+CYC+Low Dose Steroids (N=8) = (CX168+CYC+Low Dose Steroids (N=8)
« CCX168+CYC+No Steroids (N=8) # CCX168+CYC+No Steroids (N=8)

* Partial renal response defined as no worsening from baseline in urinary RBCs and improvement in renal
function based on eGFR; Renal remission is defined as a reduction from baseline in urinary RBCs and

improvement in renal function based on eGFR; ChemoCentyye
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REVIEW

Revisited HLA and non-HLA genetics of Takayasu
arteritis—where are we?

Chikashi Terao">***

Takayasu arteritis (TAK) is an i diated vasculitis large arteries first reported in 1908 from Japan. Case reports
of familial onset of TAK from Japan and other countries indicated genetic contribution to TAK onset beyond ethnicity. Genetic
studies of TAK have been performed mainly addressing the human leukocyte antigen (HLA) locus. HLA genetic studies of TAK
that have previously been reported are reviewed in this manuscript. HLA-B*52:01 is associated with TAK beyond population.
Many of the associations other than HLA-B*52:01 can be explained by a haplotype with HLA-B*52:01. HLA-B*67:01 is a novel
susceptibility HLA-B allele to TAK confirmed in the Japanese population. Further independent associations are suggested in the
HLA locus. Involvement of the 171st and 67th amino acid residues with TAK onset has been indicated. The 67th amino acid
may explain the difference in susceptibility effects to TAK and Behget's disease between HLA-B*52:01 and *51:01. HLA-
B*52:01 is associated not only with TAK susceptibility but also with clinical phenotypes. Recent genome-wide association
studies of TAK revealed multiple non-HLA susceptibility genes. In particular, the IL12B region seems to have a central role in
TAK onset and its progression. Whether TAK and giant cell arteritis (GCA), the other vascullhs affecting large arteries, are the
same disease is an interesting question to address in spite of different clinical the two di GCA is
associated with HLA-DR4, which is not associated with TAK. GCA is not associated with HLA-Bw52. These two diseases seem
not to share non-HLA susceptibility loci based on the recent genetic studies.

Journal of Human Genetics advance online publication, 16 July 2015; doi:10.1038/jhg.2015.87

A Large-Scale Genetic Analysis Reveals
a Strong Contribution of the HLA Class 1| Region
to Giant Cell Arteritis Susceptibility
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14-3-3 in Thoracic Aortic Aneurysms

Identification of a Novel Autoantigen in Large Vessel Vasculitis

Ritu Chakravarti,' Karishma Gupta,' Mamuni Swain,' Belinda Willard,"! Jaclyn Scholtz,'
Lars G. Svensson,' Eric E. Roselli,' Gosta Pettersson,' Douglas R. Johnston,'
Edward G. Soltesz.' Michifumi Yamashita.” Dennis Stuchr,'

Thomas M. Daly,' and Gary S. Hoffman'

Objective. Larpe vessel vasculitides (LVY) are a
group of auloimmune diseases characterized by injury
io and anatomic modifications of large vessels, includ-
img the aorta and its branch vessels. Disease etiology is
unknown. This study was undertaken to identify antigen
targets within affected vessel walls in aortic root,
ascending aorta, and aortic arch surgical specimens
from patients with LVV, incloding giant cell aneritis,
Takayasu arteritis, and isolated focal aortitis.

Methods. Thoracic aoric aneurysm specimens
amd autologous blood were acquired from consenting
paticnts who underwenl aorta reconstruction proce-
dures, Aorta proteins were extracted from both patients
with LVV and age-, race-, and sex-matched diseas con-
trols with noninflammatory aneurysms. A total of 108
serum samples from patients with LVY, matched con-

trols, amnd controls with antinoclear antibodies, differ-
ent forms of vascalitis, or sepsis were tested.,

Resulis. Evaluation of 108 serum samples and 22
aortic tisspe specimens showed that 78% of patients
with LVV produced antibodies to 14-3-3 proteins in the
aortic wall (93.7% specificity), whereas controls were
less likely to do so (6.7% prodoced antibodies). LVV
patient sera contained auteantibody suflficient (o immo-
noprecipitate 1433 protein(s) from aortic lysates
Three of 7 isoforms of 14-3-3 were found to be wp-
regulated in aorta specimens from patients with LVV,
and 2 isoforms (e and ) were found (o be antigenic
in LVV,

Condusion. This is the first stody 1o ose sterile,
snapLmzen thoracic aorta biopsy specimens o ident fy
anwantigens in LYY, Our findings indicate that 78% of
patienis with LVV have antibody reactivity to 14-3-3 pro-
tein(s). The precise role of these antibodies and 14-3-3
proteins in LVY pathogenesis deserves further stody.



The Role of Ultrasound vs Biopsy of Temporal
Arteries in the Diagnosis and Treatment of Giant Cell
Arteritis: A Diagnostic Accuracy and Cost-Effectiveness Study
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R Lugmani, E Lee, S Singh, M Gillett, W A Schmidt, M Bradburn,
B Dasgupta, A P Diamantopoulos, W Forrester-Barker, W Hamilton,
S Masters, B McDonald, E McNally, C T Pease, J Piper, J Salmon,
INHS| A Wailoo, K Wolfe, A Hutchings and the TABUL Study Group

National Institute for UNIYERSITY OF
Health Research OXFORD

TABUL — n=399 patients with suspected GCA Lugmani et al. ACR 2015



Strategy Sensitivity Specificity % having ultrasound % having biopsy

Biopsy only (all patients) 39% 100% 0% 100%
Ult d only (all
iktuad 54% 81% 100% 0%
patients)
EIGDS'I,.I-' & ultras_ﬂund (both - - 1000 1005%
in all patients)
Ultrasound followed by
S , 65% 81% 100% 57%
biopsy if US negative
Ultrasound followed by
94% 77% 100% 2%
biopsy if high risk
Ultrasound followed by
biopsy if medium or high 95% T77% 100% 13%

risk

Lugmani et al. ACR 2015



Multifocal VZV vasculopathy with Prevalence and distribution of VZV in
temporal artery infection mimics giant cell temporal arteries of patients with giant cell

arteritis arteritis

Maria A N:agcl_ MD ABSTRACT Don Gilden, MD ABSTRACT
Jeffrey L. Benner, MD,  Ohjective: To address the incidence of varicella-zoster virus (VZV) infection in patients with i‘;‘]‘-‘f‘hﬁ'i';‘]‘- -ml‘s% Objective: Varicella-zoster virus (VZV) infection may trigger the inflammatory cascade that char-
PhD biopsy-negative giant cell arteritis (GCA), we examined archived biopsy-negative temporal arter- N <y H e A acterizes giant cell arteritis (GCA).
ol 4 - N . . v . Anna nrzman,
:*”." kh'“f_l;“'- B ies from subjects with clinically suspected GCA for the presence of VZV antigen. Al nd:'r Choe. BA Methods: Formalin-fixed, paraffin-embedded GCA-positive temporal artery (TA) biopsies
\ "_Tr}'i" L.] oc, BA Methods: Formalin-fixed, paraffin-embedded temporal arteries that were pathologically negative Philip J. Boyer, MD, PhD ‘50_ sections/TA} including adjacent s?elatal I'Inusclﬁ.' ar.td norma.l TAs obtained postmortem fr\.'am
;,P_"_ cmpe ) for GCA and normal temporal arteries were analyzed immunchistochemically for VZV and herpes Charles {;H‘MI MD subjects =50 years of age were examinad by immunchistochemistry for presence and distribution
Philip J. Boyer, MD, PhD simplex virus-1 (HSV-1) antigen - of VZV antigen and by ultrastructural examination for virions. Adjacent regions were examined by
. . John E. Carpenter, PhD - . - . e :
Don Gilden, MD ) ) _ e ) ) ) hematoxylin & eosin staining. VZV antigen-positive slides were analyzed by PCR for VZV DNA,
Results: Five (21%) of 24 temporal arteries from patients who were clinically suspect but biopsy April Rempel, BS _ - )
negative for GCA revealed VZV but not HSV-1 by immunohistochemical analysis, Thirteen normal Narhan Bos, BS Results: VZV antigen was found in 61/82 (74%) GfA-pogtwe TAs compared with 1/13 (8%)
Comespondance 10 temporal arteries did not contain VZV or HSV-1 antigen. All 5 subjects whose temporal arteries Balasubramaniyam normal T,’q_s b < 0'00?1' ”?lat'ue _"Sk_g'a?' 95% Cmf'de'f'ce interval 1.46, 63'6,9]' Most
Dr. Gikken: contained VZV antigen presented with clinical and laboratory features of GCA and early visual Kandasamy, MD G;A-uosmve TAs cont.alnsd "'_"a_l antigen in Sk_'p areas. VZV anpgsr_\ was pfesam mostly in adven-
e oucdenver.edu disturbances Kelly Lear-Kaul, MD titia, followed by media and intima. VZV antigen was found in 12/32 (38%) skeletal muscles
' _ o - Ime adjacent to VZV antigen-positive TAs. Despite formalin fixation, VZV DNA was detected in
Conclusion: Multifocal VZV vasculopathy can present with the full gpectrum of clinical features Dawn B. Holmes, MD A N . . -
: - pathy can presen pec Jeffrey 1 Bennem, MD, PhD 18/45 (40%) GCA-positive VZV antigen-positive TAs, in 6/10 (§0%]) VZV antigen-positive skel-
and laboratory abnormalities characteristically seen in GCA. Neurology” 2013;80:2017-2021 R:msri-.dl J. Cohs, PhD etal muscles, and in one VZV antigen-positive normal TA. Varicella-zoster virions were found in a

GCA-positive TA. In sections adjacent to those containing VZV, GCA pathology was seen in 89%

AION = antarior ischamic optic

formalin-fixed, paraffin-embedder Research 3, Conclusions: Most GCA-positive TAs contained VZV in skip areas that correlated with adjacent
saling; TA = temporal artery; V2 GCA pathology, supporting the hypothesis that VZV triggers GCA immunopathology. Antiviral

B . original Investizati treatment may confer additional benefit to patients with GCA treated with corticostercids,
Giant cell arteritis (GCA) Onginatinvestigation although the optimal antiviral regimen remains to be determined. Neurology® 2015;84:1948-1855

tendemess. faw or oneue. Anglysis of Varicella-Zoster Virus in Temporal Arteries Biopsy
Positive and Negative for Giant Cell Arteritis

Maria A. Nagel, MD; Teresa White, BS; Nelly Khmeleva, BS; April Rempel, BS; Philip J. Boyer, MD, PhD;
Jeffrey L. Bennett, MD, PhD; Andrea Haller, MD; Kelly Lear-Kaul, MD; Balasurbramaniyam Kandasmy, MD;
Malena Amato, MD; Edward Wood, MD); Vikram Durairaj, MD; Franz Fogt, MD; Madhura A. Tamhankar, MD;
Hans E. Grossniklaus, MD; Robert J. Poppiti, MD; Brian Bockelman, MD: Kathy Keyvani, MD; Lea Pollak, MD;
Sonia Mendlovic, MD; Mary Fowkes, MD, PhD; Charles G. Eberhart, MD, PhD; Mathias Buttmann, MD;
Klaus V. Toyka, MD; Tobias Meyer-ter-Vehn, MD; Vigdis Petursdattir, MD; Don Gilden, MD

Supplemental content at
n elderly jamaneurology.com

IMPORTANCE Giant cell arteritis (GCA) is the most common systemic vascul
individuals. Diagnosis is confirmed by temporal artery (TA) biopsy, although biopsy results are
often negative. Despite the use of corticosteroids, disease may progress. |dentification of
causal agents will improve outcomes. Biopsy-positive GCA is associated with TA infection by
varicella-zoster virus (VZV).

OBJECTIVE To analyze VZV infection in TAs of patients with clinically suspected GCA whose
TAs were histopathologically negative and in normal TAs removed post mortem from
age-matched individuals.

DESIGN, SETTING, AND PARTICIPANTS A cross-sectional study for VZV antigen was performed
from January 2013 to March 2015 using archived, deidentified, formalin-fixed,
paraffin-embedded GCA-negative, GCA-pasitive, and normal TAs (50 sections/TA) collected
during the past 30 years. Regions adjacent to those containing VZV were examined by
hematoxylin-eosin staining. Immunchistochemistry identified inflammatory cells and cell
types around nerve bundles containing VZV. A combination of 17 tertiary referral centers and
private practices worldwide contributed archived TAs from individuals older than 50 years

MAIN OUTCOMES AND MEASURES Presence and distribution of VZV antigen in TAs and
histopathological changes in sections adjacent to those containing VZV were confirmed by 2
independent readers.

RESULTS Varicella-zoster virus antigen was found in 45 of 70 GCA-negative TAs (64%).
compared with 11 of 49 normal TAs (22%) (relative risk [RR] = 2.86: 95% CI. 1.75-5.31:

P <.001). Extension of our earlier study revealed VZV antigen in 68 of 83 GCA-positive TAs
(73%), compared with 11 of 49 normal TAs (22%) (RR = 3.26; 95% Cl, 2.03-5.98; P < .001).
Compared with normal TAs, VZV antigen was more likely to be present in the adventitia of



VCRC 5523

CTLA4-Ig / abatacept

15 Hamilton
11 Toronto

AGATA LVV

Prednisone 40-60 mg / day with a standardized prednisone taper

+

Abatacept 10mg/kg IV on days 1, 15, 29 and week 8

'

Is patient in remission at week 12 visit ?

Stop abatacept

Randomization
With Double Blinded Treatment Assignment

/\.

Abatacept 10mg/kg IV every 28 days
+

Continued prednisone taper

Placebo IV every 28 days
+

Continued prednisone taper

Y

Continued Remission

Y

Common Closing Date:
1 Year after randomization of the Final
Participant for each disease

!

Relapse

Y

Stop abatacept/placebo

|

A J

Post Treatment visits — 4, 12, and 24 weeks after stopping abatacept or abatacept/placebo

VCRC - Langford et al. ACR 2015



Abatacept In Giant Cell Arteritis

Primary Endpoint - Intent-to-Treat - Kaplan-Meier Plot
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GIACTA Study

Part 1 Part 2
52 week double-blind 104 week open-label
extension / long-term
FU
Baseline Week 52 Week 156

TCZ 162 mg QW + 26 wk prednisone taper (n=100)

Patients in remission

at 52 weeks
TCZ 162 mg Q2W + 26 wk prednisone taper (n=50 Long-term FU off 8 week
Screen study drug safety
42 days > FU

SC placebo + 26 wk prednisone taper (n=50) [~Patients with disease

_—_—:_—_

activity or flares
— "1 | Open-label TCZ 162
I mg QW .
SC placebo + 52 wk prednisone taper (n=50) I
I
Primary

Endpoint
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Adler et al. ACR 2015



Safety Serious Adverse Events (SAE)

| Tc2(n=20) | Placebo (n=10)

SAE 7/20 10/10

characteristics

cardiovascular 1 3
gastrointestinal 3 1
osteoporotic fracture 0 2
back pain 0 2
glucocorticoid related 1 2
infection 1 0
other 1 0

Adler et al. ACR 2015




[FN-y axis
W e

steroids

IL-1B
/L6
/ IL-23
antilL6 |

endothelial cells macrophages
vascular smooth muscle cells endothelia cells
fibroblasts cytotoxic cells

bone marrow stromal cells

Weyand CM et al. Curr Opin Rheumatol. 2011; 23(1): 43-49



Ustekinumab for the Treatment
of Refractory Giant Cell Arteritis
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IL-12/23 monoclonal

Open label study, monocentric
N = 14 with refractory GCA (=2 relapses)

USTK 90mg SQ DO, M1 then g3months

Median f-up 10.5 months

- No relapse

- 4 stopped GC

- Improvement of wall thickening 7/7

- 3 stopped / AE
(hair loss, LRTIs, paresthesia)

Conway et al. ACR 2015



EXTENDED REPORT

Rituximab for the treatment of eosinophilic
granulomatosis with polyangiitis (Churg—Strauss)

A J Mohammad,"* A Hot,” F Arndt,* F Moosig,* M-J Guerry,> N Amudala,®
R Smith," P Sivasothy,” L Guillevin,® P A Merkel,” D R W Jayne'

N =41, with RTX 2003-2013 (15 refractory, 21 relapsing, 5 new)
ANCA= 44%
4 centers USA and EU (Boston, Cochin, Bad Bramstedt, Cambridge)

19 one course only, others retreated at M6 or M12
30 with 4x375, 10 with 2x1 (1 with 800x2) — same results

Improvement 83% at M6, 88% at M12
PR+CR 80% at M12 for ANCA+, 38% at M12 for ANCA-

PDN 15 mg OD - 8 mg OD at M12 (only 2 off PDN at M12...)
Eosino: no change (0.26 - 0.2 at M12)

44% with IS - 28% with IS at M12

51% had AEs, including 6 SAE-infections

17% allergic reaction (1 ICU with asthma)

Ann Rheum Dis 2014 (Dec. 2)



% patients

30

20

10

|

4]
Months

12

=& +Remission
—r— PR

41 patients
18 patients ANCA+
23 patients ANCA-

Réponse a M12 :
Rémission 49%

Réponse partielle 39%
Non réponse 12%

Réponse ANCA+ > ANCA-

Mohammad, Ann Rheum Dis, 2015
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