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The vasculitis train 



CanVasc founded in November 2010 
 

















Therapeutic studies 

• VCRC studies 
• Pharma-sponsored studies 
• Descriptive studies 
• Canadian-VCRC-CanVasc studies 

–  PEXIVAS 
–  ARAMIS (skin vasculitis) 

 



CanVasc recommendations 

• Establishment and regular updates 
of recommendations for the diagnostic 
and therapeutic management of patients 
with vasculitis 
 

 
Publication on AAV 
NAQs for GCA and TAK 







Diagnosis of ANCA-associated vasculitis (AAV) 
– Statement 1:  The role of ANCA testing 
– Statement 2:  The role of tissue biopsy 

 

Classification of Disease Severity 
– Statement 3:  Severe disease in AAV  

 

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



Remission Induction of Newly Diagnosed AAV 

 Severe, Newly-Diagnosed AAV 

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

 

Remission Maintenance 

 

Relapsing Disease 

Refractory Disease and Specific Disease manifestations 

Additional and Experimental Therapies 

 

Follow-up and Monitoring 

 



Special patient groups  
Statement 13:  Planning and managing pregnancy 

Statement 14:  Management of pediatric patients 

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 1st 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/m2 x 4 weekly infusions) to be non-inferior to cyclophosphamide at inducing remission in adults with organ or life-
threatening disease40, 50. 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 only51-53. 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 BSR21 
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 is 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 FVSG20 
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. 
KDIGO13 
We recommend that rituximab and corticosteroids be used as an alternative initial treatment [of pauci-immune focal and segmental 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 

• Appendix 5:  Drug prescribing in AAV 
 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 
 



Drs. Lucy McGeoch (adult rheumatology), Marinka Twilt (pediatric rheumatology) 
  
CanVasc core members/Co-authors/Principal reviewers of all drafts:  
Drs. Volodko Bakowsky, Lillian Barra, Susan Benseler, David Cabral, Simon 
Carette, Navjot Dhindsa, Leilani Famorca, Aurore Fifi-Mah, Michele Goulet, Nader 
Khalidi, Majed Khraishi, Patrick Liang, Nataliya Milman, Christian Pineau, Nooshin 
Samadi, Kam Shojania, Regina Taylor-Gjevre, Tanveer Towheed, Judith Trudeau, 
Elaine Yacyshyn 
  
CanVasc associated members/Co-authors/Principal reviewers of all drafts:  
Drs. Gerald P. Cox, Christine Dipchand, Heather Reich, Michael Walsh 
  
Additional reviewers for Draft 2:  
Drs. Maria Bagovich, Claire Barber, Joanne Bargman, Ken Bloka, Gilles Boire, 
Boussier, Robert Ferrari, Michele Hladunewich, Susan Huang, Jacob Karsch, Kim 
Legaut, Emil Nashi, Nathalie Roy, Evelyn Sutton, Yves Troyanov, Pearce G. Wilcox 
 
VF Canada: John Stewart, Katherine Smith, Barbara Tuntoglu (board) 
 
Sandra Messier, admin. support 











NORAM 
– 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%  
CYC 46.5% (P = 0.023) 
 

CYC Leukopenia 
MTX liver enzymes 

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

CYC 

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



Abatacept  

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



ABROGATE 
 
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  
  

150 patients 

treatment failure rate through 
12 months 



Treatment of severe GPA/MPA 

MAINTENANCE 

> 18 months 

CYCLOPHOSPHAMIDE  

     15 mg/kg (d1,14,28 then q3wk) 

INDUCTION 

3 - 6 months 

AZATHIOPRINE  2 mg/kg/d 

METHOTREXATE  0.3 mg/kg/wk 
 

  LEFLUNOMIDE 20 mg/d 
 

 MYCOPHENOLATE MOFETIL 2 g/d 

2 mg/kg/d 

+ adjuvant/prophylactic measures: cotrimoxazole, osteoporosis treatment, etc  

+ Corticosteroids R 



Severe AAV 

 Induction 
immunosuppressive therapy 

Adjunctive Plasma 
Exchange No Plasma Exchange 

Standard-Dose 
GC 

Reduced Dose 
GC 

Standard-Dose 
GC 

Reduced 
Dose GC 

ESRD 

Death 

Fo
llo

w
-U

p 

700 patients 
Up to 7 years f/u 

30 



Treatment of severe GPA/MPA 

MAINTENANCE 

> 18 months 

CYCLOPHOSPHAMIDE  

     15 mg/kg (d1,14,28 then q3wk) 

INDUCTION 

3 - 6 months 

AZATHIOPRINE  2 mg/kg/d 

METHOTREXATE  0.3 mg/kg/wk 
 

  LEFLUNOMIDE 20 mg/d 
 

 MYCOPHENOLATE MOFETIL 2 g/d 

2 mg/kg/d 

+ adjuvant/prophylactic measures: cotrimoxazole, osteoporosis treatment, etc  

+ Corticosteroids R 

RITUXIMAB  

     375 mg/m2/week 



RAVE 
1 to 3 MP pulse(s)  

CS + oral CYC * 3 to 6 mo 

+ placebo RTX 

Rituximab** + CS  

+ placebo CYC 

AZA  M18 Placebo AZA 

* oral CYC 2 mg/kg/d    ** RTX 375 mg/m2 x 4   

<350 µM 
no severe AH 

ANCA+ 

Month 6 



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



Better response in relapsers 
 (vs newly-diagnosed) 

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

New Dx Relapsers

Rituximab
Cyclophosphamide

NS P = 0.013 

(N=96) (N=101) 

60.4% 

42.0% 

64.6% 
66.7% 

Stone JH et  al, N Engl J Med 2010;363(3):221-32 



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





PR3+ 

MPO 

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



Treatment of severe GPA/MPA 

MAINTENANCE 

> 18 months 

CYCLOPHOSPHAMIDE  

     15 mg/kg (d1,14,28 then q3wk) 

INDUCTION 

3 - 6 months 

AZATHIOPRINE  2 mg/kg/d 

METHOTREXATE  0.3 mg/kg/wk 
 

  LEFLUNOMIDE 20 mg/d 
 

 MYCOPHENOLATE MOFETIL 2 g/d 

2 mg/kg/d 

+ adjuvant/prophylactic measures: cotrimoxazole, osteoporosis treatment, etc  

+ Corticosteroids R 

RITUXIMAB  

     375 mg/m2/week 

? 





6-20mg OD 

20mg 

60 patients  
Primary hypothesis is a difference of ≥30% in the relapse rate.  



157 patients with a 
median follow-up of 3.1 
years 

Springer  et al. Medicine 2014;93: 82–90 

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% CI, 0.15–0.76; p = 0.008) 



REMAIN 



REMAIN : Immunosuppressive regimen 
Continue 

Withdrawal 

7.5 mg/d 
5 mg/d 

5 mg/d 

1 mg/kg/d 

0.75 mg/kg/d 

STER 

STER 

AZA 

AZA 

AZA CYC 

18 to 24 months 

48 to 54 months 

M0 M3 M18 M24 M30 M12 



Results : primary end-point 

Subjects at risk 
C   (n=53)                      50                 43                38              37             5 
W (n=45)                      39                 30                21              16             5  

P<0.0001 



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

76 in the rituximab group had a CR 
24 (32%) relapsed before M18 
 
70 in the CYC had a CR 
20 (29%) relapsed before M18 
 
(P=0.16) 



Treatment of severe GPA/MPA 

MAINTENANCE 

> 18 months 

CYCLOPHOSPHAMIDE  

     15 mg/kg (d1,14,28 then q3wk) 

INDUCTION 

3 - 6 months 

AZATHIOPRINE  2 mg/kg/d 

METHOTREXATE  0.3 mg/kg/wk 
 

  LEFLUNOMIDE 20 mg/d 
 

 MYCOPHENOLATE MOFETIL 2 g/d 

2 mg/kg/d 

+ adjuvant/prophylactic measures: cotrimoxazole, osteoporosis treatment, etc  

+ Corticosteroids R 

RITUXIMAB  

     375 mg/m2/week 

? 



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 



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

Long-Term Outcome of Patients with GPA  
Treated with Rituximab 

Single-center retrospective study:  
• 105 GPA patients (55 F) who received ≥1 RTX course  
• for relapses (85) or persistent disease (15), few for maintenance after a relapse (5) 
• 77 received a 1g x 2 scheme 

 

• Iº Efficacy = 97% (few refractory, with lung disease)  
 

No maintenance 
(n=42) 

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

 
Median f/up  

23 (1-137) months 
 

Relapses at M18 
35% with vs. 61% without 

(M24: 55% vs 70%) 
 

Median to 1st relapse 
13 (2.5-66) mo 

 
41% were still B cell depleted  

at relapse! 
 

SAE 7.6% with vs 6.9% w/o 

adjusted HR of relapse 0.43 [95% CI 0.22-0.84] 



  1g every 6 months 



MAINRITSAN 
MAINtenance of remission using 

RITuximab 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 

 

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



6−9 pulses 

Induction 

CYC 

18           28 

Maintenance 

CS 
MP pulses d1−3 

± PE 

5 mo 

Azathioprine 2 mg/kg/d 

10 mg/d 

          Rituximab 500 mg  
d1,14,    6,           12,       18 mo 

18 mo 

ENDPOINT 

+10 mo 

newly diagnosed   
relapsing (up to 1/3)  

22 

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



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

 

58 AZA 57 RTX 

Relapses 
17 (29%) 

Major relapses 

Relapses 
3 (5%) 

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



Induction 

RTX  
375 mg/m2 x 4 

18 mo 

Maintenance 

CS 

MP pulses D1−3 

± Plasmapheresis 

3 mo 

Azathioprine 2 mg/kg/d (MTX or MMF) 

10 mg/d 

    Rituximab 1000 mg  
m4,   8,    12,        16,       20     

ENDPOINT 

4 mo 

    

24 

3648 
           + 

27 

Relapsers (1M or 3m) 
ANCA+ 

Drs. D.Jayne & P. Merkel  

N=190160 RDM 
40 in North America  

across 12 centers (2 CA) 

0.5 or 1 mg/kg 
20 

3 Stratas:  
ANCA type, severe/non-severe, 
initial PDN dose 

Closure: last patient  
reaches M36 

P 90% alpha 5%: 
superiority HR = 0.42 
time to m or M relapse 



Drug  Unit Cost per unit* 
Rituximab (Rituxan ®) 

10mg/ml 
10 ml vial $450 

Rituximab (Rituxan ®) 
10mg/ml 

50 ml vial $2250 

Cyclophosphamide 
(Procytox ®) 20mg/ml 

100 ml vial $0.65 



FDA April 2011 
 
 
HC December 2011 
 
 
Ontario April 2012 
 
 
Canadian Drug Expert Committee (CDEC) August 2012 



Mainritsan: Preliminary f/up data 

Late / delayed relapses 



Main predictors of relapse 

MPA 
antiMPO+ 
 
 
High creatinine 
 GPA 

antiPR3+ 
 
ENT 
Lung (nodules) 
 
Low creatinine <100 
 
Cardiovascular Risk of relapse 

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  



6−9 pulses 

Induction 

CYC 

18                  28 

Maintenance 

CS 
MP pulses d1−3 

± PE 
5 mo 

10 mg/d 

           
d1,14,    6,           12,       18 mo 

18 mo 

ENDPOINT 

+16 mo 

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

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

RTX 

Every / 3 months if CD19 or ANCA x2 

Rituximab 500 mg 

Closed 10/2013 
166 enrolled 

in 1 year! 



           
d1    m6  m12  m18 

<5 mg OD 

M28 (+28) 

placebo 

Rituximab 500mg 

MAINRITSAN 3 

N = 118 



HBV reactivation 

PML 

PJP 



BREVAS 



Complement and vasculitis 

Xiao et al. Am J Pathol. 2007 Jan;170(1):52-64 
Schreiber et al., J Am Soc Nephrol. 2009  
 

 Alternative pathway 











Luqmani et al. ACR 2015 TABUL – n=399 patients with suspected GCA 



Luqmani et al. ACR 2015 





AGATA LVV 

• VCRC 5523  
• CTLA4-Ig / abatacept 

 
• 15 Hamilton 
• 11 Toronto 

 
 

VCRC – Langford et al. ACR 2015 



At 12 months:  
relapse-free survival of  
48% ABA vs 31% placebo (p=0.049) 

VCRC – Langford et al. ACR 2015 



Screen 
42 days 

GiACTA Study 

Baseline 

Part 1 
52 week double-blind 

Part 2 
104 week open-label 
extension / long-term 

FU 

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

TCZ 162 mg Q2W + 26 wk prednisone taper (n=50) 

SC placebo + 26 wk prednisone taper (n=50) 

SC placebo + 52 wk prednisone taper (n=50) 

Patients in remission 
at 52 weeks 
Long-term FU off 
study drug 

Patients with disease 
activity or flares 
Open-label TCZ 162 
mg QW 

Week 52 Week 156 

8 week 
safety 

FU 

Primary 
Endpoint 



TCZ (8 mg/kg IV) 

At 12 weeks: 
Complete remission  
85% TOCI vs. 40% placebo  
(P = 0.030) 

Adler et al. ACR 2015 



Adler et al. ACR 2015 



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

antiIL6 

steroids 



IL-12/23 monoclonal 
 
Open label study, monocentric 
N = 14 with refractory GCA (≥2 relapses) 
 
USTK 90mg SQ  D0, M1 then q3months 
 
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 



Ann Rheum Dis 2014 (Dec. 2) 

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) 
 
 







CanVasc.ca  
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