
Online supplement to: CanVasc Consensus Recommendations for the Management of Antineutrophil Cytoplasm Antibody-

associated Vasculitis: 2020 Update. The Journal of Rheumatology. doi:10.3899/jrheum.200721. 

 1 

 
ONLINE SUPPLEMENTARY DATA 
 
SUPPLEMENTARY DATA 1. Full-length CanVasc consensus recommendations for the 
management of antineutrophil cytoplasm antibody-associated vasculitis: 2020 update 
 

Abstract 

Objective: In 2015, the Canadian Vasculitis Research Network (CanVasc) created recommendations 

for the management of antineutrophil cytoplasm antibody (ANCA)-associated vasculitides (AAV) in 

Canada. The current update aimed to revise existing recommendations and create additional 

recommendations, as needed, based on a review of new available evidence. 

Methods: A needs assessment survey of CanVasc members informed questions for an updated 

systematic literature review (publications spanning May 2014-September 2019) using Medline, 

Embase, and Cochrane. New and revised recommendations were developed and categorized 

according to the level of evidence and strength of each recommendation. The CanVasc working group 

used a two-step modified Delphi procedure to reach >80% consensus on the inclusion, wording and 

grading of each new and revised recommendation.  

Results: Eleven new and 16 revised recommendations were created, and 12 original (2015) 

recommendations were retained. New and revised recommendations are discussed in detail within this 

document. Five original recommendations were removed, of which 4 were incorporated into the 

explanatory text. The supplementary appendix for practical use was revised to reflect the updated 

recommendations. 

Conclusion: The 2020 updated recommendations provide rheumatologists, nephrologists, and other 

specialists caring for patients with AAV in Canada with new management guidance, based on current 

evidence and consensus from Canadian experts.  
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Introduction 

 

The anti-neutrophil cytoplasm antibody (ANCA)-associated vasculitides (AAV) are systemic necrotizing 

vasculitides, classified into granulomatosis with polyangiitis (GPA), microscopic polyangiitis (MPA), and 

eosinophilic granulomatosis with polyangiitis (EGPA)(1). Prompt recognition and treatment of these 

disorders is needed to avoid progressive organ damage and/or death. Advances in the management of 

AAV have significantly improved patient outcomes, but the burden of treatment toxicity and risk of 

disease relapse remain high.  

 

The Canadian Vasculitis Research Network (CanVasc) comprises adult and pediatric rheumatologists, 

nephrologists, and other specialists with expertise in AAV. In 2015, CanVasc created recommendations 

for the management of AAV(2) which were endorsed by the Canadian Rheumatology Association 

Guidelines Committee. The body of literature shaping our understanding of AAV outcomes and 

management has continued to grow, and thus the current update aimed to revise and develop new 

recommendations for the management of AAV in the Canadian healthcare context based on the most 

current available evidence. The intended knowledge users of this document include Canadian 

rheumatologists, nephrologists, respirologists, and internists who manage patients with AAV.  

 

Several basic aspects of AAV management will not be re-addressed in this update, and only 

recommendations which differ from the original publication(2) are discussed in detail. Treatment 

administration protocols and doses of immunosuppressants and prophylactic medications are contained 

within Data Supplement 2 accompanying this recommendation and can be accessed through the 

CanVasc website (CanVasc.ca).   
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Methods 

Needs assessment 

An electronic voting survey was distributed to all 34 CanVasc Principal Core members and main 

associates in April 2019. Recipients were encouraged to distribute the survey to any other interested 

vasculitis subspecialists at their centre.  The survey consisted of 20 proposed questions to inform the 

literature review for the updated recommendations. Survey participants voted to include or exclude these 

questions and further proposed other questions of perceived high importance. Reminder emails were 

sent after two and three weeks, and the survey remained open for one month. Items receiving a ≥80% 

vote for inclusion were retained as questions for the literature search.  In total, 19 (56%) CanVasc 

members completed the survey. A final set of 15 primary questions met voting criteria for inclusion, and 

4 secondary topics of interest were raised by ≥2 survey respondents (Supplementary Table 1).  

 

Supplementary Table 1:  Questions informing the literature review for updated 

recommendations 

Question Vote (n=19) 

1. Which of indirect immunofluorescence and/or high-quality immunoassay should 

be recommended for ANCA detection in patients with suspected ANCA-

associated vasculitis? 

100% 

2. In patients undergoing induction therapy for severe AAV, does pulse 

methylprednisolone confer clinical benefit compared to no pulse? 

100% 

3. In patients undergoing induction therapy for GPA or MPA, can a ‘reduced dose’ 

GC tapering protocol be used instead of a ‘standard’ GC tapering protocol?  

100% 

4. In patients undergoing induction therapy for severe GPA and MPA, does plasma 

exchange confer clinical benefit compared to no plasma exchange? 

100% 
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5. In patients undergoing induction therapy for GPA and MPA, does MMF have 

comparable clinical efficacy to CYC?  

100% 

6. In patients with severe AAV, which maintenance agents are effective? 100% 

7. In patients with GPA and MPA, does extended maintenance therapy (48 months) 

lead to fewer relapses compared to standard (24 months) maintenance therapy? 

100% 

8. In patients with GPA and MPA, which RTX maintenance regimens are effective? 100% 

9. In patients with GPA and MPA receiving RTX, should gamma globulins be 

monitored and how should hypogammaglobulinemia be managed?  

100% 

10. In patients with GPA and MPA receiving RTX, should B cells (CD19) be 

monitored to determine the risk of relapse? 

95% 

11. In patients with AAV, should ANCAs be monitored to determine the risk of 

relapse? 

100% 

12. In patients with non-severe EGPA or MPA (FFS=0), does the addition of 

conventional immunosuppressants to GC improve remission or relapse rate?  

95% 

13. In patients with EGPA, is there a role for biological therapies for induction or 

maintenance? 

95% 

14. In patients receiving RTX or CYC for AAV, does trimethoprim-sulfamethoxazole 

(TMP-SMX) prophylaxis reduce severe infection risk?   

95% 

15. In patients with AAV, which vaccinations are safe, effective, and recommended?  95% 

Additional topics of interest included in the literature search based on CanVasc member feedback: 

In patients with GPA or MPA, does the combination of RTX+CYC for induction confer clinical 

benefit? 

In patients with AAV, what is the optimal duration of low-dose GC during maintenance?   

In patients with AAV, is there a maximum recommended lifetime cumulative dose of CYC? 
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In patients with AAV of reproductive age requiring treatment with CYC, how can fertility be 

preserved? 

In patients with GPA or MPA with subglottic stenosis, which medical treatments are effective? 

In patients with AAV, what is the efficacy other biologics or RTX biosimilars? 

Legend: AAV, ANCA-associated vasculitis; GC, glucocorticoids; MMF, mycophenolate mofetil; CYC, 
cyclophosphamide; RTX, rituximab, EGPA, eosinophilic granulomatosis with polyangiitis; MPA, 
microscopic polyangiitis; FFS, Five Factor Score; AZA, azathioprine; MTX, methotrexate; TMP-SMX, 
trimethoprim sulfamethoxazole; GPA, granulomatosis with polyangiitis 
 

Literature search and development of the updated recommendations 

A search was conducted of English or French publications, including adult or pediatric patients, spanning 

May 1st 2014 (the censoring date for the original CanVasc recommendations(2)) to September 29th, 2019 

within Medline, Embase, and the Cochrane Library (for search terms, see Data Supplement 3.1). Clinical 

guidelines, therapeutic studies including randomized controlled trials (RCTs), systematic reviews and/or 

meta-analyses, observational studies, and case series of ≥15 patients or Canadian case series 

including ≥2 patients were included. The initial search was updated on January 24th and March 30th, 

2020, in order to capture any publications contemporaneous to the development of the revised 

recommendations.   

 

Of 4325 publications identified, 4092 were excluded after title and abstract screening, and a further 109 

were excluded after full text review, leaving 124 included articles. Reference lists were additionally 

reviewed for relevant publications meeting inclusion criteria. A manual search was also conducted of 

abstracts presented at the American College of Rheumatology (ACR), European League Against 

Rheumatism/European Vasculitis Society (EULAR/EUVAS), and British Society of Rheumatology (BSR) 

scientific meetings from the most recent calendar year.  Included articles were reviewed, appraised, and 

synthesized (literature search and writing committee members: AM, lead reviewer and member of the 

writing committee, DE for EGPA publications, EG for paediatric publications, and CP). The evidence 
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and strength for the revised and new recommendations were categorized according to EULAR grading 

criteria (Supplementary Table 2)(3), in accordance with the original recommendations.  

 

 

 

Supplementary Table 2. Level of evidence and grading of recommendations* 

Category of 

evidence 

Evidence source 

1A 

1B 

2A 

2B 

3 

 

4 

From meta-analysis of randomized controlled trials 

From at least 1 randomized controlled trial 

From at least 1 controlled study without randomization 

From at least 1 quasi-experimental study 

From descriptive studies, such as comparative studies, correlation 

studies, or case-control studies 

From expert committee reports or opinions and/or clinical experience 

of respected authorities 

Strength of recommendation based on level of evidence 

A 

B 

 

C 

 

D 

Category 1 evidence 

Category 2 evidence or extrapolated recommendations from category 

1 evidence 

Category 3 evidence or extrapolated recommendations from category 

1 or 2 evidence 

Category 4 evidence or extrapolated recommendations from category 

2 or 3 evidence 

*Following European League Against Rheumatism (EULAR) criteria3 
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A 36-member CanVasc recommendation working group was formed (consisting of 18 of the initial survey 

respondents, 14 additional CanVasc associate members, and the 4 writing committee members). Draft 

recommendations were disseminated to the working group and subjected to a modified Delphi 

consensus procedure, through which members reviewed and voted on the inclusion, grading and 

wording of each recommendation in two rounds. After the first round of voting, recommendations without 

consensus, especially those not meeting a ≥80% vote of agreement, were discussed in teleconferences 

held on December 20th, 2019 (11 participants) and January 7th, 2020 (25 participants), with AM and CP 

participating in both.   

 

Recommendations were then revised by writing committee members and sent to the working group for 

the second Delphi round. In this round, working group members also voted on the exclusion of original 

(2015) recommendations that were raised in the first round as having reduced current relevance as 

formal recommendations. Teleconferences were held on March 16th (15 participants) and 24th 2020 (15 

participants) to discuss remaining disagreements and reach consensus (≥80% affirmative vote) on the 

final set of recommendations. These were sent to reviewers from the Canadian Rheumatology 

Association Guidelines Committee, Canadian Thoracic Society, Canadian Glomerulonephritis Network, 

and three patients for additional feedback.  

 

The final manuscript and recommendations were reviewed and approved by each member of the 

working group prior to submission. This work did not receive funding or other support from any industry 

or institution. Ethics approval was not required in accordance with the Tri-Council Policy Statement. 

Disclosures of co-authors are contained within Data Supplement 3.  
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Results 

Supplementary Table 3. Updated Recommendations: executive summary (new and revised 
recommendations in bold) 
 
Recommendation Grading3 

Diagnosis 

1. A high-quality antigen specific-immunoassay for PR3-ANCA 

and MPO-ANCA is the preferred method of ANCA detection in 

patients in whom there is clinical suspicion of ANCA-associated 

vasculitis 

Category 2A, Strength 

B 

2. Tissue biopsy should be considered in cases of suspected AAV to 

confirm diagnosis  

Category 4, Strength D 

Disease severity in AAV 

3. Patients with newly diagnosed or relapsing AAV should be 

stratified according to the extent and severity of their disease, to 

allow therapy to be tailored accordingly.  

Category 4, Strength D 

The role of vasculitis referral centres  

4. Patients with AAV, particularly those with challenging disease, 

should be managed at, or in collaboration with, a referral center for 

vasculitis  

Category 4, Strength D  

Induction of GPA and MPA  

5. a. An initial dose of 1 mg/kg/day prednisone equivalent (no 

greater than 80 mg/day) is recommended for remission 

induction in adult patients with severe GPA or MPA.  

b. Pulse IV methylprednisolone (0.5-1g per day for 1- 3 days) 

can be considered in severe, organ or life-threatening GPA or 

5a. Category 2A, 

Strength C 

 

5b. Category 3, 

Strength D 
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MPA, but lacks proven efficacy and carries a potential risk of 

adverse effects. 

6 a. A glucocorticoid (GC) tapering protocol should be initiated 

within 2 weeks of induction therapy in patients with severe GPA 

or MPA. 

b. A reduced-dose GC tapering protocol can be considered in 

adult patients with severe GPA or MPA who are receiving 

cyclophosphamide (CYC) or rituximab (RTX) induction therapy, 

to reduce cumulative GC exposure and infection risk.  

6a Category 2A, 

Strength C 

 

6b. Category 1B, 

Strength A 

7. In patients with severe newly diagnosed GPA or MPA, we 

recommend GC plus either CYC or RTX for first line remission 

induction therapy. RTX is preferred for remission induction in 

patients with severe GPA or MPA in whom CYC is 

contraindicated, including those with a risk of infertility. 

Category 1B, Strength 

A 

8. We recommend that the remission induction therapy with CYC, 

combined with GC, last a minimum of 3 to a maximum of 6 months. 

Once remission is achieved, CYC should be stopped and the patient 

switched to a different maintenance therapy  

Category 1B, Strength A 

9. Urgent plasma exchange is not recommended as part of 

initial induction therapy for most adult patients with severe GPA 

or MPA  

Category 1B, Strength 

A 

10. In patients with limited and/or nonsevere GPA (not life-

threatening and without any major organ involvement), a remission 

induction regimen with methotrexate (MTX) in combination with GC 

can be used.  

Category 1B, Strength A 
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11. In patients with GPA or MPA without life-threatening or 

extensive disease manifestations, remission induction with 

mycophenolate mofetil (MMF) in combination with GC can be 

considered. 

Category 1B, Strength 

A  

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Treatment of GPA and MPA relapse 

12. We recommend that relapses that are nonsevere, i.e., nonlife- 

and nonorgan-threatening, be treated with an increase in GC dose in 

addition to optimizing the patient’s concurrent immunosuppressant 

agent  

Category 3, Strength C 

13. We recommend remission induction of a major organ- or life-

threatening relapse with either CYC or RTX in conjunction with GC. 

In patients who already received CYC for initial remission induction 

or a previous disease relapse, we recommend using RTX for 

remission reinduction  

Category 1B, Strength A 

Remission maintenance - GPA and MPA 

14 In patients with GPA or MPA who received CYC or RTX 

induction therapy, RTX (infusions every 4-6 months) is 

recommended as first line maintenance therapy.  

Category 1B, Strength 

A  

 

15. a. “Tailored” RTX maintenance, with re-treatment based on 

ANCA titre rise, switch from negative to positive ANCA, or 

repopulation of CD19+ B cell subsets can be an alternative 

maintenance strategy in adults with GPA or MPA who received 

CYC or RTX induction therapy 

 

a. Category 1B, 

Strength B  

 

 

b. Category 4, Strength 

D 
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b. Outside of “tailored” RTX maintenance, there is insufficient 

evidence to recommend escalating immunosuppressive therapy 

based on ANCA titre or CD 19 B cell rise. 

16. a. In patients with GPA or MPA who received CYC or RTX 

induction therapy, azathioprine (AZA) or MTX can be used for 

maintenance therapy when RTX maintenance cannot be used   

b. MMF or leflunomide (LEF) can be considered as alternative 

maintenance therapies in patients with contraindications, poor 

tolerance, or lack of response to other agents 

a. Category 1B, 

Strength B for 

maintenance after CYC 

induction; Category 3, 

Strength C for 

maintenance after RTX 

induction  

 

b. Category 1B, 

Strength B for LEF; 

Category 3, Strength C 

for MMF 

17. In patients with GPA/MPA, maintenance with RTX (or 

conventional immunosuppressants) should be continued for a 

minimum of 2 years; extended maintenance therapy can be 

considered, especially in high-risk clinical subgroups 

 Category 1B, strength 

B  

 

 

18. Low-dose GC should be part of the initial remission maintenance 

therapy in GPA and MPA after remission is achieved; the optimal 

duration of low-dose GC for remission maintenance is not known. 

Category 4, Strength D 

19. Topical therapies may be considered, in combination with the 

systemic therapy and in collaboration with ENT subspecialists, to 

alleviate the symptoms of upper airway and ENT disease  

Category 3, Strength C 
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EGPA  

20. a. An initial dose of 1 mg/kg/day prednisone equivalent (no 

greater than 80 mg/day) is recommended for remission 

induction in patients with severe EGPA. b. Pulse IV 

methylprednisolone can be considered in severe, organ or life-

threatening EGPA, but lacks proven efficacy and carries a 

potential risk of adverse effects. 

Category 2A, Strength 

C 

 

 

Category 3, Strength D 

21. A GC tapering protocol should be initiated within 2-4 weeks 

of induction therapy in EGPA. 

Category 4, Strength D 

22. We recommend remission induction therapy with a 

combination of GC and CYC in patients with severe newly 

diagnosed EGPA 

Category 2A, Strength 

B 

23. Patients with non-severe EGPA without major organ 

involvement or poor prognostic factors may be treated with GC 

alone for initial induction therapy  

Category 1B, Strength 

A 

24. Mepolizumab 300 mg SC monthly can be considered in non-

severe, glucocorticoid-dependent refractory or relapsing EGPA  

Category 1B, Strength 

A 

 

25. Consideration of other (off-label) therapies for EGPA should 

be made in collaboration with centres of expertise.   

Category 4, Strength D 

26. Patients with EGPA and persistent asthmatic symptoms, despite 

remission of their vasculitic manifestations, should be managed in 

collaboration with a physician subspecializing in asthma 

management 

Category 4, Strength D 

Refractory disease 
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27. Patients with refractory disease, and those in whom the 

aforementioned therapies are contraindicated or poorly tolerated 

should be managed in a referral center for vasculitis in collaboration 

with subspecialists, for consideration of alternate, additional, and/or 

experimental therapies.  

Category 4, Strength D 

Special patient groups 

28. For patients with subglottic and/or bronchial stenosis, 

multidisciplinary management should be sought to optimize 

local interventions, and consideration should be given to 

systemic immunosuppressive therapy 

Category 3, Strength C 

29. Women with AAV should not consider pregnancy earlier than 6 

months after sustained remission of their disease has been 

achieved. Women with AAV planning pregnancy and those pregnant 

should be managed in close collaboration with an obstetrician with 

expertise in this field and/or in high-risk pregnancies  

Category 4, Strength D 

Pediatric ANCA-associated vasculitis 

30. Management of pediatric AAV should be provided by pediatric 

physicians at an academic healthcare center, in collaboration with 

referral centers for vasculitis and/or centers with special interest in 

pediatric vasculitis  

Category 4, Strength D 

31. Children with newly diagnosed AAV should be treated according 

to adult recommendations for induction of remission and then 

maintenance, with medication doses adjusted for this specific 

population 

Category 4, Strength D 
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32. In children with newly diagnosed severe GPA or MPA, we 

recommend GC plus CYC or RTX for remission induction. 

Category 3, Strength C 

33. In children, severe relapsing AAV or severe AAV refractory to the 

combination of CYC and GC (with major organ involvement or life-

threatening manifestations) should be treated with RTX in 

combination with GC  

Category 4, Strength D 

Monitoring and Prevention in AAV 

General considerations 

34. Patients with AAV should be followed regularly for many years 

with full clinical assessment and routine laboratory work to assess 

disease course and track for disease activity and disease- or 

treatment-related damage  

Category 4, Strength D 

35. As part of their lifelong annual follow-up, cardiovascular risk 

factors (including smoking status, diabetes, hypercholesterolemia, 

hypertension, and obesity) and risk for osteoporosis should be 

systematically assessed, with treatment as needed according to the 

current respective guidelines for each of these conditions 

Category 4, Strength D 

Cyclophosphamide - safety considerations 

36. a. All patients previously treated with CYC should have a 

urinalysis every 3–6 months as a lifelong means of screening 

for CYC-induced bladder malignancy. If micro- or macroscopic 

hematuria is present, in the absence of an alternate explanation, 

the patient should be referred for consideration of a 

cystoscopy. b. Patients should be counselled on the increased 

Category 3, Strength D. 
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risk of non-melanoma skin cancer after exposure to CYC and/or 

other conventional immunosuppressants.  

Infection prevention 

37. a. Trimethoprim-sulfamethoxazole (TMP-SMX) prophylaxis 

should prescribed to prevent infection during induction therapy 

with CYC or RTX 

b. Prophylaxis should continue for at least 3 months following 

CYC cessation and 6 months following last RTX dose 

a. Category 3, Strength 

C 

 

 

b. Category 4, Strength 

D  

38. Pneumococcal vaccination and annual influenza vaccination 

are recommended in all patients with AAV receiving 

immunosuppression. Recombinant varicella zoster virus (VZV) 

subunit vaccine (non-live) can be offered all adult patients at 

risk 

Pneumococcal:  

Category 3, Strength D  

Influenza: Category 1B, 

Strength B  

VZV: Category 4, 

Strength D 

39. Immunoglobulin levels should be checked in patients 

receiving RTX who experience serious or recurrent infections 

Category 3, Strength D 

 

Legend: MPO, myeloperoxidase; PR3, proteinase-3; ANCA, anti-neutrophil cytoplasm antibody; AAV, 
anti-neutrophil cytoplasm antibody associated vasculitis; mg, milligrams; kg, kilograms; GPA, 
granulomatosis with polyangiitis; MPA, microscopic polyangiitis; IV, intravenous; GC, glucocorticoid(s); 
CYC, cyclophosphamide; RTX, rituximab; MTX, methotrexate; MMF, mycophenolate mofetil; CD19, 
cluster of differentiation 19; AZA, azathioprine; LEF, leflunomide; ENT, ear-nose-throat 
(otolaryngologist); EGPA, eosinophilic granulomatosis with polyangiitis; SC, subcutaneously; TMP-
SMX, trimethoprim sulfamethoxazole; VZV, varicella zoster virus. 
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I. Updated Diagnostic Recommendations  

 

1. A high-quality antigen-specific immunoassay for PR3-ANCA and MPO-ANCA is the preferred 

method of ANCA detection for patients in whom there is clinical suspicion of ANCA-

associated vasculitis (Category 2A, Strength B). 

 

Previously, we recommended that all patients with suspected AAV should have ANCA testing performed 

through both enzyme-linked immunosorbent assay (ELISA) and indirect immunofluorescence (IIF)(2). 

Thereafter, performance characteristics of commercially available antigen-specific immunoassays 

(detecting IgG antibodies to proteinase-3 [PR3] and myeloperoxidase [MPO]) were compared to those 

of IIF detection of c-ANCA and p-ANCA (manual and automated), using a large European cohort of 

untreated patients meeting classification criteria for GPA or MPA, and controls for which ANCA were 

tested but a diagnosis of AAV was ultimately excluded(4). All antigen-specific immunoassays (first, 

second, third generation ELISA, chemiluminescent assay, fluorescence enzyme immunoassay, and 

multiplex bead immunoassay) demonstrated high diagnostic performance, with areas under the curve 

(AUC) ranging from 0.92-0.95, while the AUCs of the two IIF methods were 0.84 and 0.92(4). After a 

positive immunoassay result, performing further confirmatory testing (with IIF or another ELISA) did not 

add diagnostic value(5). Furthermore, IIF performance demonstrated variability across expert 

laboratories and detection methods(6). A similar comparative study conducted in China also found 

superior performance of antigen-specific immunoassays (AUC 0.95-0.98) compared to IIF (AUCs both 

0.89)(7). A high-quality antigen-specific immunoassay is now recommended as the initial screening test 

for PR3- and MPO-ANCA detection in patients with suspected GPA or MPA(8). Antigen-specific 

immunoassays may be less costly compared to IIF, and may allow for more rapid turnaround time, which 

would be especially beneficial in critically ill patients(9, 10). 
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The pre-test probability of AAV needs to be considered when interpreting the results of diagnostic 

tests(5).  PR3- and/or MPO-ANCA can be seen in other conditions such as infections, malignancy, other 

inflammatory diseases, medications, and levamisole-adulterated cocaine exposure.  In selected patients 

with negative antigen-specific immunoassay testing but with a high clinical suspicion of AAV, a second 

assay or IIF can improve diagnostic sensitivity(8).   

 

3. Patients with newly diagnosed or relapsing AAV should be stratified according to the extent 
and severity of their disease, to allow therapy to be tailored accordingly (Category 4, Strength 
D).  
 

The extent and severity of disease in AAV is used to direct therapeutic decision-making, as previously 

noted in the 2015 recommendations(2). There remains no universal definition of “severe” and “non-

severe” disease in AAV, but severe AAV is generally defined as life- or major organ-threatening 

manifestations, including severe alveolar hemorrhage, severe progressive glomerulonephritis, 

gastrointestinal, cardiac, central nervous system, or ocular involvement(11-13). Guidance for 

stratification of disease severity in GPA, MPA, and EGPA can found in Data Supplement 2.2.  

 

II. Updated Therapeutic Recommendations 

 

A. Updated Recommendations for Induction Treatment of GPA and MPA  

 

5 a. An initial dose of 1 mg/kg/day prednisone equivalent (no greater than 80 mg/day) is 

recommended for remission induction in adult patients with severe GPA or MPA. (Category 2A, 

Strength C).   
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While the optimal glucocorticoid starting dose in severe AAV is unknown, prednisone 1 mg/kg/day (with 

a maximum starting dose of 80 mg/day) has been a cited practice(14, 15).  A maximum initial oral 

prednisone dose of 80 mg/day is intended to clarify that higher doses (e.g., 100 mg in a 100-kg person) 

are not necessary. Initial weight-adjusted doses of 50-75 mg/day were used in the reduced-dose arm of 

the PEXIVAS trial(16) (discussed further in Recommendation 6). In patients with non-severe/limited 

GPA, clinical trials have used lower prednisone starting doses (e.g., 0.5 mg/kg/day)(17, 18) and can be 

recommended in such patients.  

 

5. b. Pulse IV methylprednisolone (0.5-1 grams per day for 1-3 days) can be considered in severe, 

organ or life-threatening GPA or MPA, but lacks proven efficacy and carries a potential risk of 

adverse effects (Category 3, Strength D).  

 

Intravenous (IV) methylprednisolone (MP)  pulses (500-1000 mg per day for up to 3 days) are often 

administered at the onset of induction therapy in patients with life-threatening disease and/or major 

organ involvement(2), due to the postulated rapid onset of non-genomic immunosuppressive effects(19, 

20) and more reliable bioavailability. Most RCT protocols in AAV have permitted 1-3 initial IV MP pulses 

to be given at the discretion of the treating physician (17, 21-26), or used at least one IV MP pulse in all 

patients (14, 27-32), and only few did not include IV MP in the protocol(33). However, there is a lack of 

RCT evidence supporting pulse IV MP in AAV, with observational data suggesting a lack of benefit and 

potential excess harm compared to high-dose GC without pulses.  

 

A multi-centre retrospective study of patients with severe AAV (Cr >500 umol/L or dialysis) who received 

CYC (oral or IV) and plasma exchange, in addition to glucocorticoids, with or without initial IV MP pulses 

(34), found that one-year overall survival, renal recovery, time to renal recovery, and relapses were not 

different among IV MP vs non-MP recipients, after adjusting for confounders.  Furthermore, IV MP was 
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associated with a nearly 3-fold higher risk of any infection and severe infection at 3 months, and a 6-fold 

higher risk of new-onset diabetes mellitus(34). A second study of 69 MPO-ANCA dialysis-dependent 

patients treated with IV CYC also found no difference in renal recovery or overall one-year survival in IV 

MP vs non-MP recipients, with a non-significant but numerically greater risk of diabetes (17% vs 8% 

respectively)(35). Other studies in AAV have found IV MP to be an independent risk factor for severe 

infection (36), opportunistic infections(37), and treatment-related damage(38). In the MEPEX trial(39), 

although IV MP (3 g) was compared to plasma exchange and not placebo, the lack of difference 

observed in long-term outcome between the IV MP and non-MP groups(31) indirectly calls into question 

the benefit of pulse MP.  

 

Conversely, one retrospective study of 111 primarily MPO-ANCA positive patients with severe renal 

disease found that IV MP was associated with increased dialysis-free survival (median follow-up 31 

months), with no difference in infections(40).  However, more chronic renal damage (estimated by kidney 

size) in those not receiving MP may have biased the results in favour of the IV MP group(40). While a 

retrospective multi-centre AAV cohort study found that IV MP pulse therapy at treatment onset was 

associated with achieving sustained remission off therapy (>5 years)(41), the same was not found in a 

French GPA cohort study(42).  

 

Randomized studies are needed to more definitively determine the potential benefits and risks of pulse 

IV MP in the initial treatment of severe AAV. Until such data are available, IV MP pulse therapy will 

remain a common practice, but recent observational data suggest that caution should be exercised, 

given the observed excess risk of adverse events, particularly infections, and the lack of demonstrated 

benefit reported in some studies.  
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6.a. A GC tapering protocol should be initiated within 2 weeks of induction therapy in patients 

with severe GPA or MPA (Category 2A, Strength C). b. A reduced-dose GC tapering protocol can 

be considered in adult patients with severe GPA or MPA who are receiving CYC or RTX induction 

therapy, to reduce cumulative GC exposure and infection risk (Category 1B, Strength A).  

 

Toxicity from high dose GC is well-recognized(43), and in AAV, the risk of damage(44) and infection(38) 

increase with cumulative GC exposure.   In most patients, GC tapering can commence within 1-2 weeks 

of commencing definitive induction therapy (with either RTX or CYC). The PEXIVAS trial(16) compared 

two GC tapering protocols in severe AAV, including patients with dialysis-dependent renal disease and 

pulmonary hemorrhage. A reduced-dose tapering protocol, resulting in 60% less cumulative GC at 6 

months, was non-inferior to standard dose tapering for the composite primary endpoint of death or end-

stage renal disease (ESRD), with fewer serious infections observed in the reduced-dose group(16).  

 

The 2015 CanVasc recommendations provided GC tapering protocols from prior RCTs, all of which 

reach a prednisone target dose of approximately 15 mg/day by 3 months(2).  The reduced-dose protocol 

in PEXIVAS, which commenced tapering after 1 week and aimed for a target dose of 7.5-12.5 mg/day 

by 3 months, was non-inferior to a “standard” regimen reaching 15-25 mg/day by 3 months(16). 

Supplementary Table S5 in Data Supplement 2.3 provides the reduced-dose protocol used in PEXIVAS 

along with an alternative tapering protocol, closely based on that used in the RAVE trial(14).  Of note, 

pediatric patients were excluded from PEXIVAS. Furthermore, for certain clinical subsets in PEXIVAS, 

in particular subjects who received RTX induction (15% of study population), the safety and 

effectiveness of a reduced-dose GC regimen requires further study. In real-world practice, GC tapering 

requires repeated careful clinical assessments, with modification of protocols according to the clinical 

status of the patient. Inability to taper GC despite optimal induction therapy should prompt consideration 
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of alternate diagnoses (e.g. infection, cocaine use, damage-related symptoms) and consultation at an 

expert centre in vasculitis is recommended.  

 

Observational studies have evaluated combination RTX and low-dose CYC induction in patients without 

severe renal disease or pulmonary hemorrhage, to allow for GC-minimizing protocols lasting 6 

weeks(45, 46) or 1-2 weeks(47) total. These studies yielded similar 6-month remission outcomes 

compared to prior EUVAS trials including RITUXVAS(27), which used RTX induction combined with 2 

IV CYC pulses in the treatment arm. These data lend support to the hypothesis that a combination of 

RTX and CYC may allow for successful “ultra-rapid” GC tapering, although this requires further 

evaluation in an RCT-setting. The LoVAS trial(48) (NCT02198248) will compare low-dose (0.5 

mg/kg/day start dose) to standard dose (1 mg/kg/day) prednisone among patients receiving RTX 

induction and maintenance therapy. In contrast to the PEXIVAS trial, patients with severe renal disease 

(eGFR <15mL/min) or pulmonary hemorrhage will be excluded. 

 

Complete elimination of GC from therapeutic regimens is under evaluation. An RCT comparing 

avacopan (CCX 168), an oral Complement 5a (C5a) receptor inhibitor, to a standard GC tapering 

protocol without avacopan along with CYC or RTX induction therapy, demonstrated similar 12-week 

efficacy in the experimental group with reduced GC-related adverse events(26). ADVOCATE 

(NCT02994927), a double-blind, placebo-controlled RCT comparing avacopan without GC for 12 

months (experimental arm) to a 21-week GC taper (active control arm) along with standard therapy has 

been completed(49), though definitive published data are not yet available upon which to make a 

therapeutic recommendation.  

 

7. In patients with severe newly diagnosed GPA or MPA, we recommend GC plus either CYC or 

RTX for first line remission induction therapy. RTX is preferred for remission induction in 
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patients with severe GPA or MPA in whom CYC is contraindicated, including those with a risk 

of infertility (Category 1B, Strength A).  

 

Since the publication of the 2015 CanVasc recommendations(2) there have been no new randomized 

studies comparing RTX and CYC for induction therapy in severe GPA and MPA. A recent meta-analysis 

of the RAVE(14) and RITUXVAS(27) studies confirmed no difference in remission at 6-months, relapse 

at 12 months, death, serious adverse events, or serious infections(50).  A post-hoc analysis of the RAVE 

trial(51) found that among the PR3-ANCA subset, those randomized to RTX achieved complete 

remission at 6 months more often compared to those who received CYC plus azathioprine (OR 2.1, 95% 

CI 1.04-4.3), with no difference in complete remission rates between treatment arms according to clinical 

disease classification (GPA or MPA)(51).  Further studies are needed to clarify whether differential 

treatment according to ANCA subtype can be recommended. Among patients who do not present an 

infertility risk (See Data Supplement 2 for further discussion) or other contraindications to CYC, both 

CYC and RTX can be considered first line induction therapies in severe GPA and MPA. Patients who 

fail to respond to CYC as remission induction therapy should receive induction with RTX (and vice 

versa). Of note, although RAVE excluded patients with serum creatinine >354 umol/L(14), limited 

observational data suggest that RTX-treated patients with very severe renal disease have similar 

outcomes to those treated with CYC(52).  RTX may be the preferred induction agent in patients with 

relapsing disease, based on higher 6- and 12- month remission rates compared to CYC in a subgroup 

analysis of the RAVE trial(14, 53). Finally, CYC may present an increased long-term malignancy risk, 

particularly with high cumulative doses(54, 55) (see Recommendation 36), while current available 

evidence suggests that rituximab is not associated with an increased malignancy risk in patients with 

AAV compared to the general population (56, 57). 
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In patients treated with CYC, dose adjustments are required for patients over age 60 and those with 

renal impairment. CBC and serum creatinine level must be monitored regularly. In patients who 

develop leukopenia, temporary withholding of CYC and subsequent dose adjustments may be 

necessary. See Data Supplement 2.3 for further guidance regarding CYC dosing, adjustments, and 

monitoring. 

 

9. Urgent plasma exchange is not recommended as part of initial induction therapy for most 

adult patients with severe GPA or MPA (Category 1B, Strength A) 

 

Since the publication of the 2015 recommendations(2), three observational studies compared plasma 

exchange to no plasma exchange in GPA and MPA with matching of comparator groups(58-60). Two of 

the studies matched plasma exchange recipients to non-recipients according to eGFR, age, and 

Birmingham Vasculitis Activity Score (BVAS) and found no difference in renal or overall survival(59, 60). 

A Japanese study compared plasma exchange to no plasma exchange in AAV patients with pulmonary 

hemorrhage using propensity score-matched administrative data (58). Of the 118 matched patients 

(47% of the original cohort), plasma exchange was associated with reduction in all-cause in-hospital 

mortality (RR 0.66, 95% CI 0.43-0.99)(58). These observational studies remain limited by the potential 

for residual confounding, and in two(58, 59) only half of patients received standard induction therapy 

with CYC or RTX, limiting generalizability of the results to management of Canadian patients.  

 

PEXIVAS was a large open-label RCT comparing plasma exchange to no plasma exchange in addition 

to standard treatment in 704 adult patients with severe AAV including 191 (27%) patients with pulmonary 

hemorrhage and 205 (29%) patients with creatinine ≥500umol/L or dialysis(16). A two-by-two factorial 

design simultaneously evaluated two different GC tapering protocols, described above (16). At a median 
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of 2.9 years’ follow-up, there was no difference in the primary outcome of ESRD or death between 

groups (HR 0.86, 95% CI 0.65-1.13)(16).  

 

A recent meta-analysis assessing plasma exchange for the outcome of dialysis at one year (including 

the MEPEX study(39) and 4 other RCTs, but not data from PEXIVAS) found a reduced risk of dialysis 

with plasma exchange at 12 months (RR 0.45, 95% CI 0.29,0.72)(50). Meta-analyses that included 

preliminary PEXIVAS data(61)  did not find a difference in sustained remission, total adverse events, or 

death at any time point, but did find increased serious infections (RR 1.26, 95% CI 1.03-1.54) with 

plasma exchange(50).  

 

The results of PEXIVAS provide convincing evidence that routine plasma exchange does not confer 

clinical benefit in terms of global or long-term renal survival when added to initial induction therapy in 

adult patients with severe AAV (initial presentation or relapsing disease). However, some may consider 

that the effect estimates for plasma exchange in specific disease subsets remain inconclusive, for 

example patients with life-threatening alveolar hemorrhage and those with very severe renal disease 

(i.e., diffuse crescentic glomerulonephritis, creatinine >500umol/L, or requiring dialysis), which remained 

underpowered in PEXIVAS despite the large study size. Until further evidence is available, plasma 

exchange could still be considered in these subgroups, in consultation with vasculitis experts. In addition, 

the possibility that plasma exchange could delay the short-term need for dialysis, as was observed at 1 

year in MEPEX(39), as well as other clinically meaningful, patient-centred endpoints, should be the 

subject of future meta-analyses. Furthermore, while there remains a lack of strong evidence to support 

plasma exchange in severe AAV that is refractory to initial induction therapy (i.e., a population different 

from that included in PEXIVAS), this approach could be considered in such cases, in consultation with 

vasculitis experts.  Finally, plasma exchange is the standard of care in patients with anti-glomerular 
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basement membrane (anti-GBM) antibodies(62, 63), and in the absence of timely diagnostic testing for 

anti-GBM (serology or renal biopsy), initial empiric plasma exchange may be appropriate.  

 

11. In patients with GPA or MPA without life-threatening or extensive disease manifestations, 

remission induction with mycophenolate mofetil (MMF) in combination with GC can be 

considered (Category 1B, Strength A).  

 

Two open-label RCTs from Chinese centers compared mycophenolate mofetil (MMF) 1-2 g per day for 

6 months to IV CYC (6 monthly pulses) for induction treatment, including primarily MPO-ANCA positive 

MPA patients with renal disease (mean serum Cr >300 umol/L)(30, 32). In the first study, remission 

(defined as BVAS=0 at 6 months) was achieved more often with MMF (78% vs 47%) and a greater 

proportion had normalized renal function(30), while the subsequent trial showed no difference in 6-month 

remission between the groups (70% with MMF, 63% with CYC)(32).  MYCYC(25), an open-label, multi-

centre RCT of 132 adult and 8 pediatric patients without eGFR <15 ml/min/m2 or life-threatening disease, 

compared induction with MMF (2g per day) to IV CYC (CYCLOPS protocol(64)) for 3-6 months, followed 

by AZA maintenance. Approximately two-thirds of patients were PR3-ANCA positive. There was non-

inferiority in the proportion of patients in remission at 6 months (67% MMF and 61% CYC) and time to 

remission(25).  However, relapse-free survival was lower in the MMF group (HR 2.1, 95% CI 1.1-4.3), 

driven by relapses in PR3-ANCA positive patients, although the authors found no statistical interaction 

by ANCA specificity for the effect of MMF on relapse risk(25).  

 

A Dutch open-label multi-centre RCT compared MMF 2 g per day to oral CYC 2mg/kg/day, each for 6 

months, followed by maintenance AZA in 84 patients with relapsing disease(65). This trial included 

mostly PR3-ANCA positive patients (89%) and excluded patients with very severe disease. Remission 

rates at 6 months and disease-free survival at 2 years were numerically higher in the CYC group 
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compared to the MMF group (81% vs 66% and 61% vs 43%, respectively) but these differences were 

not statistically significant. However, more MMF-treated patients were taking prednisone <10 mg at 6 

months (62% vs 36%), which may have introduced bias. In a sensitivity analysis, patients in the highest 

tertile of disease severity (BVAS ≥19) were less likely to respond to MMF(65).  

  

A meta-analysis of the 4 above studies found no difference between MMF or CYC in terms of remission 

rates, relapse, serious adverse events, or infection(66). Of note, the above RCTs excluded patients with 

severe renal disease and were unable to compare MMF and CYC for the occurrence of ESRD or death.  

 

In summary, in the absence of severe disease, including significant renal disease or pulmonary 

hemorrhage, MMF can be effective for remission induction in GPA or MPA, though may be less effective 

for relapsing disease(65). For example, suitable candidates for MMF induction could be those with 

vasculitic rash, neuropathy, arthritis, interstitial lung disease, pulmonary nodules, or mild renal 

involvement. MMF has not been compared to MTX or RTX for induction of remission in GPA or MPA. 

MMF induction therapy (3-6 months) should be followed by remission maintenance therapy (see 

recommendations 14-18).  

 

B. Updated Recommendations for Remission Maintenance in GPA and MPA 

 

14. In patients with GPA or MPA who received CYC or RTX induction therapy, RTX (infusions 

every 4-6 months) is recommended as first line maintenance therapy (Category 1B, Strength A). 

 

Long-term follow-up of the MAINRITSAN trial(23), which had demonstrated superiority of RTX over AZA 

for preventing major relapses after CYC induction (5% compared with 29%), found that patients in the 

AZA group remained more than twice as likely to experience a major relapse at 5 years(67). The added 
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impact of RTX on health-related quality of life (HRQOL) was less clear, mainly due to lack of established 

minimally clinically important difference of HRQOL measures in AAV(68). In an economic evaluation 

(healthcare costs specific to France), the cost of RTX was only partially offset by the cost of additional 

relapses associated with AZA(69), an analysis which could be repeated in the era of RTX biosimilar 

agents (discussed further below).  RITAZAREM(70) was an international, multicentre, open-label RCT 

comparing maintenance RTX (1 g every 4 months for 5 doses) to AZA (2mg/kg/day) (70) among 170 

patients with relapsing disease (72% PR3+) who underwent RTX induction and who were in remission 

at month 4(71). At month 24, 13% of patients experienced a relapse in the RTX group compared to 38% 

in the AZA group (HR 0.36, 95% CI 0.23-0.57), with fewer serious adverse events in the RTX group 

(22% vs 36%), and no difference in rate of infections(71). No RCTs have compared RTX to other 

maintenance therapies among patients receiving RTX induction for initial (non-relapsing) disease. 

MAINRITSAN 2 enrolled both new and relapsing patients with GPA/MPA (stratified randomization), of 

which 37% had received RTX induction followed by either systematic RTX infusions every 6 months, or 

a “tailored” regimen with RTX infusions based on serial ANCA titers and/or CD19 B cell counts 

(discussed in Recommendation 15) (72). However, subgroup analyses for RTX-induction recipients 

were not reported and would have been underpowered(72). 

 

 

The efficacy and safety of the different RTX dosing regimens used in MAINRITSAN (500 mg every 6 

months)(23) and RITAZAREM (1g every 4 months)(71) have not been directly compared. While the 

former regimen is the current standard for most patients receiving RTX maintenance in Canada, data 

from RITAZAREM may support the alternative use of 1 g every 4 months in some patients receiving re-

induction following disease relapse, particularly in those with PR3-ANCA.      
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Despite the demonstrated superiority of RTX over AZA for maintenance in GPA and MPA, the upfront 

cost of this therapy is higher, limiting access to RTX maintenance in Canada. Currently, RTX has been 

approved for maintenance by Health Canada, but it is not currently funded for this indication in every 

province. Therefore, the working group identified clinical scenarios for which RTX maintenance would 

be especially preferred over conventional immunosuppressants. Patients who have previously relapsed 

while taking conventional maintenance immunosuppressants are one clear example. Furthermore, in a 

large cohort study of patients with renal AAV, the risk of progression to end-stage renal disease was 

almost 5 times higher in patients who experienced a relapse compared to those who did not(73). Thus, 

patients with a history of life-threatening vasculitis and those who have accrued significant organ 

damage may suffer a worse prognosis with further relapses. These subgroups, especially those who 

are PR3-ANCA positive (because of their higher relapse risk), may derive extra benefit from RTX 

maintenance.  

 

There is no published data available on the efficacy of biosimilar RTX in AAV. A RTX biosimilar agent 

(L01XC02) is approved in several European countries for treatment indications including GPA and MPA, 

and a RTX biosimilar is currently approved in Canada for non-AAV indications. Randomized controlled 

trials have demonstrated comparable efficacy and safety between innovator and biosimilar RTX 

products in patients with rheumatoid arthritis(74, 75). Extension studies suggest that switching from 

originator to biosimilar does not alter disease activity, immunogenicity, or safety(76, 77).  RTX biosimilars 

could thus be used instead of innovator RTX for induction or maintenance of GPA and MPA, once they 

receive approval for this indication. However, following the most up-to-date Canadian Rheumatology 

Association position statement, switching to biosimilars in patients who have already received the 

innovator drug, in the absence of mandated third party substitutions, requires an informed conversation 

and shared decision-making between the clinician and patient(78) 
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15.  a. “Tailored” RTX maintenance, with re-treatment based on ANCA titre rise, switch from 

negative to positive ANCA, or repopulation of CD19+ B cell subsets(72), can be an alternative 

maintenance strategy in adults with GPA or MPA who received CYC or RTX induction therapy 

(Category 1B, Strength B).  

 

MAINRITSAN2 was an open-label RCT comparing “fixed” maintenance regimen (500 mg at day 0 and 

14, then every 6 months for 18 months) to “tailored” maintenance, consisting of 500 mg once (day 0) 

with 500 mg re-infusion if ANCA titres became positive, ELISA value rose two-fold, indirect 

immunofluorescence titre increase of ³2 dilutions, or CD19 B cells rose above 0/mm3, when both ANCA 

and CD19 B cells were repeated at 3-month intervals(72). All patients received induction with either 

CYC or RTX(72). Patients in the tailored regimen received fewer infusions (3 vs 5) with no difference in 

the number of total relapses (17% vs 10%, difference in proportion 7% [95% CI -3% to 18%]) or relapse-

free survival (84% vs 86%) at month 28(72). The major relapse rate (7% tailored, 4% fixed) was similar 

to the 5% observed in the RTX arm of MAINRITSAN(23).  

 

In a Canadian context, such a tailored regimen may reduce the overall cost of RTX maintenance, though 

the cost and availability of repeated CD19 B cell and ANCA measurements need to be considered(69).  

Tailored RTX maintenance may be useful in patients for whom systematic RTX infusions are not (or no 

longer) funded, and/or in patients who do not wish to have systematic re-infusions (see 

Recommendation 18), provided serial ANCA and CD19 B cell testing can be performed. Finally, a post-

hoc analysis of MAINRITSAN2(79) as well as observational data(80) suggest that the second 500 mg-

dose at day 14, infused as part of the first maintenance treatment in MAINRITSAN and the 

MAINRITSAN2 control arm, can be omitted safely with no impact on relapse-free survival.   
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b. Outside of “tailored” RTX maintenance, there is insufficient evidence to recommend 

escalating immunosuppressive therapy based on ANCA titre or CD 19 B cell rise (Category 4 

strength D).  

Rising ANCA titre(81-87), return to ANCA positivity(84, 88-90), or persistently positive ANCA(67, 86, 87, 

91) have been associated with increased risk of relapse, while ANCA negative status has been found 

to decrease relapse risk(89, 92-94) in AAV. However, risk estimates are heterogenous, possibly due to 

different measurement frequencies, study population (all AAV vs GPA only), and ANCA detection 

methods. ANCA rise might be more predictive of relapse in specific clinical subgroups such as those 

with renal disease(82, 85), alveolar hemorrhage(82) or those who received RTX for induction(82). 

Furthermore, after ANCA switch from negative to positive, relapse has been observed after 1-2 

months(88), half a year(92) or a year(82), and in a two-year prospective study, occurred in only 26% of 

MPO-ANCA AAV patients who had reappearance of ANCA(89). In routine clinical care, ANCA titre rise 

or reappearance may be more useful to predict relapse when the clinical pre-test probability is high(94).  

 

In the RTX treatment arms of RAVE and RITUXVAS, 88% and 100% of relapsing patients had 

detectable CD19+ B cells, respectively(53, 90), but in RITUXVAS, only 30% of those with B cell return 

had a relapse at 24 months(90).  In observational studies of RTX maintenance regimens, the proportion 

of relapsing patients with detectable B cells varies widely (40%-100%)(80, 88, 95-97). Heterogeneity 

may stem from different definitions of B cell depletion, measurement intervals, and treatment regimens 

leading to differing B cell repopulation kinetics(98). In one such study of patients who had received RTX 

induction followed by RTX maintenance for 24 months, the proportion with B cell reconstitution was 

similar in relapsers (71%) and non-relapsers (68%), but relapse-free survival was significantly lower 

among patients who repopulated B cells within 12 months compared to >12 months(88).    
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Although MAINRITSAN2 evaluated the utility of composite serial ANCA and CD19+ B cell 

measurements to dictate retreatment of patients with maintenance RTX infusions(72), the small number 

of total relapses (n=22) rendered the study underpowered to analyze the predictive values of ANCA 

(rise, return) or B cell repopulation on relapse risk. However, the equivalent relapse-free survival in the 

two treatment groups (84% “tailored” vs 86% “fixed”)(72) supports a management strategy based on the 

results of serial testing in this setting. 

 

In summary, ANCA titre trajectory during remission maintenance likely adds predictive value in 

determining relapse risk but is not robust enough to be relied on for escalation of therapy (outside of the 

“tailored” RTX maintenance regimen). Nevertheless, ANCA testing can be useful in stratifying patients’ 

risk for future flare to inform management, such as increasing the frequency of clinical and laboratory 

follow-up in a patient with progressive ANCA titre rise. Other studies may help to further elucidate which 

of ANCA or CD19+ B cell measurements are the most important for guiding management during RTX 

maintenance therapy.  

 

16. In patients with GPA or MPA who received CYC or RTX induction therapy, azathioprine (AZA) 

or methotrexate (MTX) can be used for maintenance therapy when RTX maintenance cannot be 

used (Category 1B, Strength B for maintenance after CYC induction, Category 3, Strength C for 

maintenance after RTX induction). b. MMF or leflunomide (LEF) can be considered as alternative 

maintenance therapies in patients with contraindications, poor tolerance, or lack of response to 

other agents (Category 1B, Strength B for LEF; Category 3, Strength C for MMF). 

Ten-year follow-up from the WEGENT trial, comparing AZA and MTX maintenance(99) found no 

difference in relapse rates or survival between the two treatment groups(100). In a network meta-

analysis of randomized trials that compared MTX, AZA, LEF, and MMF for maintenance therapy, 

estimates for a superior conventional immunosuppressive agent were statistically inconclusive, but MMF 
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was overall inferior (101). Though data are limited, patients who receive RTX for induction for whom 

RTX maintenance is not available should also receive conventional maintenance immunosuppression. 

 

In the recent RCTs comparing MMF and CYC for induction, patients in both groups received AZA 

maintenance(25, 65).  In observational studies, primarily in patients with MPO-ANCA, MMF was 

continued as maintenance after induction with MMF and showed relapse-free survival comparable to 

that of conventional immunosuppressants (102-104). Thus, in patients in stable remission who 

received MMF induction, it is reasonable to continue MMF for the duration of maintenance. 

 

Finally, full-dose trimethoprim/sulfamethoxazole (TMP-SMX, 800/160 mg once or twice daily) is used as 

an adjunctive maintenance agent in selected cases of GPA, such as patients with sinus disease, and/or 

after maintenance immunosuppression has completed(105-107). However, TMP-SMX cannot be 

recommended as monotherapy for remission maintenance.  

 

17. In patients with GPA or MPA, maintenance with RTX (or conventional immunosuppressants) 

should be continued for a minimum of 2 years; extended maintenance therapy can be 

considered, especially in high-risk clinical subgroups (Category 1B, Strength B).  

Relapse rates in AAV, ranging from 13-70% in RCTs(33, 53, 108, 109) provide the rationale for 

maintenance immunosuppression to prevent relapses. Observational data suggest that even in patients 

achieving long-term remission off therapy, 16-23% will experience late relapses(41, 110). Determining 

which patients would benefit from prolonged maintenance immunosuppression continues to be an 

important area of study.  

 

17.1 Maintenance duration of non-biologic conventional immunosuppressants following CYC-GC 

induction  
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In GPA, the duration of conventional maintenance therapy is inversely associated with the risk of relapse 

(111). Among 380 patients enrolled in EUVAS trials who received AZA maintenance and had extended 

follow-up (median, 65 months), AZA duration >12 months was associated with increased relapse-free 

survival compared to ≤12 months(112). Relapse-free survival curves also diverged for maintenance 

duration cut-points of 18, 24, 36, and 48 months, but did not reach statistical significance, likely due to 

lack of power(112).  

 

Two RCTs(91, 113) compared “standard” to “extended” maintenance therapy. A Dutch study included 

PR3-ANCA positive patients who reached 3 months of stable remission after induction with oral CYC, 

and who received AZA (1.5-2 mg/kg/day) thereafter, tapering off GC by week 34. After one year total of 

therapy, 45 patients who remained ANCA positive at the time of switch from CYC to AZA were 

randomized to either taper AZA by 25 mg every 3 months (thus finishing at 24-30 months) or continue 

at full dose for 48 months total(113). Relapses were higher in the withdrawal group compared to the 

continuation group (46% vs 24% respectively) and relapse-free survival was lower (52% vs 72%), though 

differences were not statistically significant, likely due to a lack of power(113). The EUVAS REMAIN(91) 

trial randomized 117 GPA and MPA patients, induced with CYC and taking immunosuppression for a 

mean of 19 months (range 18-24 months), to either continue AZA (1 mg/kg/day) plus prednisone 5-7.5 

mg daily (with gradual tapering) for an additional 24 months, or to stop both therapies. Patients in the 

withdrawal group experienced more relapses (OR 5.96, 95% CI 2.58-13.77), and a higher proportion 

developed ESRD (7.8% vs 0%, p=0.012) (91). Continuation of therapy was associated with a non-

significant increase in grade ≥3 adverse events (15% vs 6%) (91). A meta-analysis of both studies found 

a reduced risk of relapse with extended compared to standard AZA duration (RR 0.41, 95% CI 0.26-

0.64) with no difference in adverse events (50). Because maintenance included both low-dose 

prednisone and AZA (or MTX), the relative contribution of each to maintenance effectiveness or adverse 

events is unknown.   
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While the above studies suggest that maintenance duration longer than 2 years reduces the risk of 

relapse, patients who are deemed to be at lower risk for relapse, such as an MPO-ANCA positive 

patients who remain in clinical remission after 2 years, could undergo shared decision-making to stop 

maintenance therapy with continued clinical observation. In patients with a history of prior relapse, 

significant pre-existing organ damage, or other risk factors for relapse such as PR3-ANCA and/or 

persistent ANCA positivity, longer maintenance durations of at least 4 years should strongly be 

considered. Beyond 4 years, there is a paucity of data to inform maintenance duration, and clinicians 

should base further extension of maintenance on history of relapses, pre-existing damage, and patient 

preference. While the above studies did not include patients who received RTX for induction, the same 

recommendations could be extrapolated to this group, acknowledging the low level of evidence for this 

recommendation.   

 

17.2 Maintenance duration of RTX 

 

MAINRITSAN 3(114) enrolled 97 patients in remission at month 28 from either treatment group of 

MAINRITSAN 2 (last possible maintenance RTX infusion at month 18), randomizing patients to further 

RTX maintenance infusions of 500 mg every 6 months until 46 months, or placebo. At 56 months, 

relapse-free survival was 96% in the extended therapy group compared to 74% in the placebo group 

(HR 7.5, 95% CI 1.67-33.4) with no difference in serious adverse events(114).  These data suggest that 

while the majority of patients may not require further RTX after 18 months, extended maintenance 

therapy does reduce relapse risk further. Analyses of those patients who relapsed in the placebo arm of 

MAINRITSAN 3, as well as long-term follow-up of the RITAZAREM study, may further help to determine 

who would benefit from extended maintenance infusions. In a cohort study of 69 patients receiving RTX 

induction therapy followed by maintenance (1 g every 6 months), a switch of ANCA titre from negative 
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to positive after RTX cessation was associated with major relapse, and those whose B cells repopulated 

within 12 months had a shorter time to relapse(88).  

 

Thus, while a minimum maintenance duration with RTX of 2 years (last infusion at 18 months) is 

recommended, ANCA subtype (PR3-ANCA increasing relapse risk), persistent ANCA positivity, and the 

degree of pre-existing disease-related organ damage may influence clinicians’ decisions to re-treat at 

6-month intervals for an additional 18 months. Clinicians may alternatively adopt/continue a 

MAINRITSAN2 “tailored” re-infusion strategy (see recommendation 18) or increase the interval of 

maintenance infusions for an additional 18-24 months (see Data Supplement 2.3).  

 

18. Low-dose GC should be part of the initial remission maintenance therapy in GPA and MPA 

after remission is achieved; the optimal duration of low-dose GC for remission maintenance is 

not known. (Category 4, Strength D). 

 

The optimal duration of low-dose GC as part of maintenance therapy is unknown. Prednisone at a 

dose of 5 mg daily was continued for minimum of 1 year in PEXIVAS(16), for a minimum of 18 months 

following induction in MAINRITSAN(23), was stopped or continued at the treating physicians’ 

discretion in MAINRITSAN2(72), and was maintained for 20 months in RITAZAREM(70). In a 

prospective Japanese cohort of 83 patients followed for 48 months post-induction, prednisolone dose 

≤2.5 mg at month 24 was the only predictor of relapse, associated with a 3-fold increased risk, 

although only half of patients were receiving other maintenance immunosuppression(115). A meta-

analysis of randomized and observational studies found an increased relapse risk of similar magnitude 

among patients in studies where GC were stopped by study end, comparing to those who had not 

stopped GC by study end(116). TAPIR (NCT01933724) is an open-label RCT of patients with GPA in 

remission who are within 1 year of active disease, comparing prednisone cessation to continuation of 
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prednisone 5 mg daily for further 6 months.  MAINEPSAN (NCT03290456) is a double-blind RCT 

including patients with GPA or MPA receiving maintenance RTX, comparing the addition of 9 months 

of 5 mg of prednisone to placebo for the same duration.  The results of both trials are expected to 

inform decisions about duration of low-dose prednisone in the maintenance of GPA and MPA.  

 

Additional and experimental therapies for induction and maintenance in GPA and MPA 

In addition to avacopan (discussed in Recommendation 6), abatacept and belimumab are undergoing 

investigation in the treatment of AAV, but none has current approval or proven efficacy for induction or 

remission maintenance. Intravenous abatacept (CTLA-4 Ig) was evaluated in an open-label trial of 20 

patients with relapsing non-severe GPA, taking concurrent prednisone and other immunosuppression 

(MTX, AZA or MMF)(18). Overall, 80% achieved disease remission, with over half in remission off 

prednisone for a median of 13.6 months(18). ABROGATE is evaluating subcutaneous abatacept (125 

mg weekly) in a double-blind placebo-controlled trial in relapsing non-severe GPA (NCT02108860). 

Belimumab, an anti-BAFF (B-cell activating factor belonging to the tumour necrosis factor family) 

monoclonal antibody approved for SLE, did not reduce relapses compared to placebo in a double-blind 

RCT in patients receiving AZA or MTX maintenance therapy(117). In the subset who had received RTX 

induction, none in the belimumab arm relapsed, compared to 3/13 in the placebo arm. COMBIVAS 

(NCT03967925) is a Phase II RCT comparing monthly SC belimumab to placebo in PR3-ANCA positive 

patients treated with RTX for induction, investigating the primary endpoint of time-to-PR3-ANCA 

negativity, with relapse as a secondary endpoint. As of yet, there are no randomized controlled studies 

or sufficiently large observational studies evaluating the efficacy of tocilizumab or JAK inhibitors in AAV.   

 

 

C. Updated Recommendations for the Treatment of EGPA 
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20. An initial dose of 1 mg/kg/day prednisone equivalent (no greater than 80 mg/day) is 

recommended for remission induction in patients with severe EGPA (Category 2A Strength C). 

b. Pulse IV methylprednisolone can be considered in severe, organ or life-threatening EGPA, 

but lacks proven efficacy and carries a potential risk of adverse effects (Category 3, Strength 

D) 

Data on optimal GC use in the induction of EGPA are limited. In two RCTs of patients with EGPA 

with(118) and without(21) poor-prognosis factors (ie, Five Factor Score [FFS] ≥1 or 0 respectively(13)), 

IV MP pulses were given to 72% and 62% of patients(119). As in GPA and MPA, there are no RCTs 

comparing the efficacy of pulse versus no pulse MP in the induction of severe EGPA, and no 

observational studies were identified that compared outcomes according to pulse IV MP use in EGPA. 

Until such data are available, we extrapolate from the respective recommendation for GPA and MPA 

(see recommendation 5). 

 

21. A GC tapering protocol should be initiated within 2-4 weeks of induction therapy in EGPA 

(Category 4, Strength D) 

The EGPA Consensus Task Force Recommendations(120) suggest tapering prednisone after 2-3 

weeks, and to 0.3 mg/kg/day (approximately 20 mg/day in a 70-kg person) by 3 months, which is slightly 

higher than, but similar to, tapering protocols used for GPA and MPA(2). Until EGPA-specific data 

become available, tapering guidance can be extrapolated from the RAVE tapering protocol for GPA and 

MPA (see Supplementary Table S5 in Data Supplement 2.3). As in GPA and MPA treatment, GC 

tapering requires repeated careful clinical assessments, with modification of this protocol according to 

the clinical status of the patient. Unlike in GPA and MPA, a reduced-dose GC taper cannot be 

recommended in EGPA until efficacy and safety of this regimen is evaluated in this group.  
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22. We recommend remission induction therapy with a combination of GC and CYC in patients 

with severe newly diagnosed EGPA (Category 2A, Strength B) 

 

Patients with severe EGPA, in particular those with myocardial involvement or other poor prognosis 

factors as determined by the FFS(13)(Data Supplement 2.2), should receive CYC in combination with 

GC for remission induction. In a prospective trial of patients with EGPA and FFS≥1(118), IV CYC pulses 

(for either 6 or 12 months) led to complete remission in 89%, with 86% overall survival observed after a 

mean follow-up of 81 months(119). Extrapolating from maintenance studies in GPA and MPA(91, 100, 

101), either AZA or MTX (with LEF or MMF as alternatives) should be used as maintenance therapy 

after CYC induction and continued for a minimum of two years after remission is achieved. 

 

23. Patients with non-severe EGPA without major organ involvement or poor prognostic factors 

may be treated with GC alone for initial induction therapy (Category 1B, Strength A).  

Over 90% of patients with EGPA achieve remission (121), including those without poor prognosis factors 

(ie, FFS 0) who are treated with GC alone(21), leading GC monotherapy to be proposed as an initial 

management strategy in such patients(2, 120).  However, 35-42% will relapse or have disease 

progression using this approach(21, 119), although isolated asthma/rhinosinusitis exacerbations 

(IAREs) and vasculitis relapses are not always analyzed distinctly in clinical studies. CHUSPAN2 was a 

double-blind RCT that compared GC plus AZA to GC plus placebo for induction in patients with non-

severe (FFS=0), newly diagnosed EGPA (n=51), MPA (n=25), or polyarteritis nodosa (n=19)(22). 

Peripheral nervous system involvement (such as mononeuritis multiplex) was present in 62 (65%)(22). 

Within the EGPA subset at 24 months, there was no difference in remission rates (100% AZA vs 96% 

placebo), relapse rates (48% vs 42%), IAREs (24% vs 19%), disease damage, or GC use between 

groups(122). In the overall study population, there was a non-significant increase in severe treatment-

related side effects in the AZA group (17% vs 6%)(22). At 5 years, within the EGPA subset, there was 
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no significant increase in vasculitis relapse-free survival (HR 1.53, 95% CI 0.66-3.54) or IARE-free 

survival (HR 1.76, 95% 0.85-3.63) among patients assigned to AZA + GC, though statistical power was 

limited (122).   

 

Despite a lack of observed benefit from AZA to induce remission or prevent relapses in non-severe 

EGPA, the  addition of conventional immunosuppressants is often justified vasculitic disease 

manifestations, such as mononeuritis multiplex, progress(120), as was the case in nearly half the EGPA 

patients at long-term follow-up of CHUSPAN2(122). Indeed, among patients with EGPA, MPA, or PAN 

with FFS=0 who received GC alone, mononeuritis multiplex was the only predictive factor for subsequent 

therapy escalation(123). The original CHUSPAN trial found no difference in remission rates when non-

severe EGPA relapses were treated with AZA compared with CYC, but numbers in each group were 

small(21).  In a cohort of 24 patients with relapsing or refractory EGPA, treatment with conventional 

immunosuppressants (primarily AZA and MTX) led to a 1-year remission rate of 50% (33% in remission 

on prednisone <7.5 mg/day)(124). Until further data is available, any of the conventional 

immunosuppressants (AZA, MTX, LEF, MMF, or even CYC in some cases) should be promptly added 

in patients with progressive vasculitic manifestations of EGPA for whom the FFS remains 0. 

 

24. Mepolizumab 300 mg SC monthly can be considered in non-severe, glucocorticoid-

dependent refractory or relapsing EGPA (Category 1B, Strength A).  

 

Mepolizumab, a humanized monoclonal antibody against interleukin-5 (IL-5), was effective in several 

trials of eosinophilic and GC-dependent asthma(125-127). Two open-label trials of mepolizumab 

(750mg IV monthly) in EGPA suggested a possible role as a steroid-sparing and induction agent(128-

130).  MIRRA(131) was a multicentre, double-blind RCT of mepolizumab compared to placebo in 136 

patients with refractory, relapsing, or GC-dependent EGPA (new diagnosis and severe disease 
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excluded). The treatment group consisted of mepolizumab 300mg subcutaneously (SC) every 4 weeks 

for 1 year in addition to standard immunosuppressive therapy (taken by half). The primary endpoint of 

remission (BVAS=0) at week 36 and 48 occurred more often in the treatment group (OR 16.74, 95% CI 

3.6-77.6), and 28% of the treatment group experienced at least 24 weeks of remission compared to 3% 

in the placebo arm(131). Relapse rates were substantially reduced but remained high overall (56% vs 

82% with placebo)(131).  Serious adverse events were similar between treatment groups (18% vs 26%).  

Post-hoc analysis also showed high rates of improvement with mepolizumab when two different 

definitions of “clinical benefit” were used (78-87% vs 32-53% placebo)(132).  However, MIRRA was 

unable to determine the efficacy of mepolizumab for acute vasculitic manifestations or myocarditis.  

Instead, it focused on general descriptions of disease activity and relapse, without exploring vasculitic, 

asthma, or sino-nasal relapses separately (131). MANDARA (NCT04157348) is a double-blind RCT 

comparing benralizumab (30 mg SC), an anti-IL-5 receptor antibody, to active control mepolizumab (300 

mg SC), for remission endpoints in patients with relapsing or refractory EGPA. As of yet, no studies of 

anti-IL-5 therapy are being conducted in patients without relapsing or refractory, GC-dependent (>7.5 

mg prednisone per day) EGPA.  

 

25. Consideration of other (off-label) therapies for EGPA should be made in collaboration with 

centres of expertise (Category 4, Strength D).   

Compared to its established efficacy for induction and maintenance of GPA and MPA(14, 23, 27), the 

role of RTX for severe EGPA is less clear to date. Case series have suggested benefit of RTX for 

patients with relapsing or refractory disease(133-135). In the most recent series by Teixeira et al. 

including 69 patients(135), response (BVAS=0) was observed in 40%, 50%, 76%, and 77% at 6, 12, 18, 

and 24 months, respectively.  Median time to remission was reduced in ANCA positive (15 months) 

compared with negative (24 months) patients.  Despite these promising results, 54% of patients relapsed 
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within the first 24 months(135) and it is difficult to determine if RTX had any organ-specific benefits over 

conventional treatment.  A retrospective study matching 14 RTX-recipients to a comparator group of 14-

CYC recipients found similar remission rates (36% vs 29%) and relapse-free survival between 

groups(136). Two RCTs are currently underway to further evaluate the role of RTX in EGPA. In REOVAS 

(NCT02807103), RTX induction will be compared to CYC in EGPA patients with FFS ≥1, and to 

prednisone alone in those with FFS of 0. Patients achieving remission will be enrolled in MAINRITSEG 

(NCT03164473), comparing RTX to AZA for remission maintenance. Until more data is available, the 

current evidence for RTX in EGPA suggests it should be reserved for patients who have otherwise failed 

conventional therapies and are ANCA positive.  

 

Omalizumab, an anti-IgE monoclonal antibody used extensively for eosinophilic asthma and other 

allergic disorders, has very limited evidence in EGPA. Complete response of IAREs (absence of asthma 

or sino-nasal exacerbation with prednisone <7.5 mg/day) was observed in 10/18 (56%) patients at one 

year in one case series(137), and in 6/17 (35%) at a median of 22 months in a second series(138). Mean 

daily GC doses decreased and FEV1 increased significantly in both cohorts(137, 138). While these 

series and case reports suggest potential benefit of omalizumab for patients with refractory steroid-

dependent asthma or sino-nasal symptoms(139), there is no evidence of benefit for vasculitic EGPA 

manifestations.  

 

The optimal use of biologic therapies in EGPA continues to be studied, and further clarity is anticipated 

as to whether the distinct genetic characteristics of MPO-ANCA positive and negative subsets(140) 

warrant divergent treatment approaches. Patients with refractory or relapsing sinusitis, asthma, or 

vasculitis in whom biologic therapies are being considered should undergo multidisciplinary consultation 

and/or be referred to a centre of expertise where ongoing trials of such therapies are being conducted.  
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D. Updated Recommendations for Special Treatment Groups:  

 

28. For patients with subglottic and/or bronchial stenosis, multidisciplinary management should 

be sought to optimize local interventions, and consideration should be given to systemic 

immunosuppressive therapy (Category 3, Strength C).  

Subglottic stenosis (SGS) occurs in 10-23% of GPA patients(141-145) while bronchial stenosis is 

rarer(141). SGS may occur in the presence or absence of active systemic disease. In a patient with AAV 

and unexplained dyspnea, cough, hoarseness, or stridor, spirometry with flow-volume loop or imaging 

of the larynx (CT or MRI) can non-invasively identify SGS, but ultimately direct visualization with 

laryngoscopy is usually required. To date, there are limited data to guide optimal management of SGS. 

Cohort studies have demonstrated efficacy of dilatation procedures, often with intralesional 

corticosteroid injection(142, 143, 146-149), and/or other adjuvant techniques(144). Chosen 

interventions often depend on individual patient factors and local expertise. Recurrent stenosis is 

common (>50% of patients), requiring repeated procedures, months to years apart(142, 146, 148, 150).  

 

Few studies have assessed the role of systemic therapy in SGS and bronchial stenosis, and limited 

conclusions can be drawn due to small treatment groups. Adjuvant therapy has included systemic GC, 

with or without CYC, AZA, MTX, and RTX(149), often initiated concurrently for other disease 

manifestations(151). Treatment with prednisone >30 mg at the time of dilation was associated with a 

lower risk of restenosis (HR 0.53, 95% CI 0.31-0.89) in one retrospective study(151). Based on these 

very limited data, while the role of systemic GC and other immunosuppression requires further study, 

patients with SGS and bronchial stenosis may benefit from peri-procedural escalation of GC (to >30 

mg/day for 3-5 days), and/or a trial of disease-modifying immunosuppressive therapy. Management of 

SGS and bronchial stenosis deserves a multidisciplinary approach, often involving collaboration among 

rheumatology, respirology, otolaryngology and thoracic surgery.  
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32. In children with newly diagnosed severe GPA or MPA, we recommend GC plus either CYC or 

RTX for remission induction (Category 3, Strength C).  

 

Although data on RTX remains limited in pediatric AAV, it may be preferred in children for whom CYC 

presents an excess risk of toxicity or infertility.  A phase IIa, multi-centre, single-arm trial of RTX induction 

(375 mg/m2 weekly for 4 doses) was conducted in 25 pediatric patients with new or relapsing GPA and 

MPA, excluding those with alveolar hemorrhage or hemodialysis(152).  Reported remission (Pediatric 

Vasculitis Activity Score = 0 and prednisone dose ≤0.2 mg/kg/day) was 56% at 6 months and 100% at 

18 months with no concerning adverse events(152). This outcome is comparable to an observational 

cohort of 105 pediatric patients with AAV (70% received CYC, 13% RTX, 16% MTX for induction), of 

whom 49% had inactive disease (PVAS=0) at 4-6 months(153). For children who are treated with CYC, 

the European initiative Single Hub and Access point for paediatric Rheumatology in Europe (SHARE) 

recommends IV CYC over oral CYC for induction in children, to limit treatment toxicity and ensure 

adherence(154).  The MYCYC trial (25), discussed in more detail in Recommendation 11, included 8 

pediatric patients, and as in adults, MMF remains an alternative induction agent for children without life-

threatening manifestations. 

         

Administrative data(155) and practice surveys(156, 157) indicate that the preference for CYC, RTX, and 

plasma exchange in severe pediatric AAV is highly variable across centres, underscoring that evidence 

on the optimal regimen in these patients is still limited.  Until further comparative data are available, we 

conclude that either CYC or RTX could be used initially in pediatric AAV, and that in patients with 

relapsing disease or those with contra-indication or intolerance to CYC, RTX is the preferred agent (see 

Supplementary Table 3, recommendation 33).  As pediatric patients were not included in PEXIVAS(16), 

evidence-based recommendations cannot be made for the use of plasma exchange in children with 
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severe GPA or MPA. For maintenance of remission, and for non-severe/limited forms of AAV in children, 

in the absence of pediatric-specific data, treatment should be guided by adult recommendations, with 

medication doses adjusted for the pediatric population (see Supplementary Table 3, recommendation 

31).  

 

 

E. Updated recommendations for monitoring and prevention in AAV  

 

36. a. All patients previously treated with CYC should have a urinalysis every 3–6 months as a 

lifelong means of screening for CYC-induced bladder malignancy. If micro- or macroscopic 

hematuria is present, in the absence of an alternate explanation, the patient should be referred 

for consideration of a cystoscopy. (Category 3, Strength D).  

b. Patients should be counselled on the increased risk of non-melanoma skin cancer after 

exposure to CYC and/or other conventional immunosuppressants (Category 3, Strength D).  

 

Data from European cohorts (mean follow-up of 5-10 years) demonstrate that the risk of non-melanoma 

skin cancer (NMSC) is increased 2.8-4.6 fold in patients with AAV exposed to CYC compared to the 

general population(54, 56, 158, 159), and patients with AAV may lack awareness of this risk(160). 

Studies observed a dose-response relationship between CYC and NMSC risk, with no increased risk 

observed in patients taking CYC for <1 year (mean CYC dose 5 g)(56). The risk of NMSC may also be 

accelerated by subsequent long-term AZA(158).  

 

Aside from NMSC risk, many studies have failed to show an increased risk of malignancy from CYC, 

including bladder cancer, compared to the general population(56, 158, 159), except with cumulative 

CYC exposure >25-36 g(54, 55). Based on this data, cumulative CYC doses of >25g should be avoided, 
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if possible. Because bladder cancer can have a latency period of >10 years after CYC exposure(54), 

long-term urinalysis monitoring, particularly in patients who received >25 g cumulative CYC, is 

recommended. Persistent unexplained hematuria should be evaluated with urine cytology and 

cystoscopy.  In a meta-analysis, urine cytology had a sensitivity of only 34% (95% CI, 20-53%) for the 

detection of bladder malignancy, but specificity was high at 99% (95% CI 83-100)(161).  

 

37. a. Trimethoprim-sulfamethoxazole (TMP-SMX) prophylaxis should be prescribed to prevent 

infection during induction therapy with CYC or RTX (Category 3, Strength C). b. Prophylaxis 

should continue for at least 3 months following CYC cessation and 6 months following last RTX 

dose (Category 4, Strength D).  

Prophylaxis against Pneumocystis jirovecii pneumonia (PJP) with TMP-SMX is recommended in 

patients undergoing treatment with CYC or RTX, at a dose of 800/160 mg three times per week or 

400/80 mg daily, with reduced doses in renal insufficiency (eGFR <30 mil/min/1.73m2).  The number 

needed to treat (NNT) to prevent PJP in GPA was 32 in one meta-analysis, compared with NNT 110 in 

systemic lupus erythematosus and 1099 in rheumatoid arthritis(162), and one retrospective study found 

a NNT of 3 (95% CI 1.6-39.4) in MPA(163).  Although there is little evidence to inform the duration of 

prophylaxis, a recommended strategy is to maintain prophylaxis for 3 months following CYC cessation 

and 6 months following the last RTX infusion. Of note, some Canadian experts have recommended that 

PJP prophylaxis be administered to all patients anticipated to take ≥ 20 mg of prednisone for ≥4-8 

weeks(164).  

 

Consistently one quarter to one third of patients experience severe infections during and after AAV 

induction treatment(25, 53, 88, 165-170), and there is evidence that TMP-SMX prophylaxis may reduce 

overall infection risk in in AAV. In an early RCT of therapeutic-dose TMP-SMX in GPA, half of whom 

received cyclophosphamide, respiratory and total infections were reduced in the TMP-SMX group(105). 
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TMP-SMX (mostly at prophylactic doses) was associated with a reduced risk of severe infections in AAV 

during treatment with RTX (HR 0.3, 95% CI 0.13-0.69)(166). TMP-SMX prophylaxis was univariately 

associated with reduced 1-year mortality in elderly patients with renal AAV (RR 0.4, 95% CI 0.2-0.84), 

where the primary cause of death was infection; the effect estimate was similar, though no longer 

significant, in the multivariate analysis(165).  

 

Adverse events from TMP-SMX prophylaxis require discontinuation in 1-12%(162, 163, 166, 171). 

Clinicians should be vigilant for cytopenias, rash, fever, liver enzyme elevation, and drug interactions. 

In the presence of TMP-SMX intolerance or allergy, dapsone or atovaquone are recommended 

alternatives for PJP prophylaxis (for further details, see Data Supplement 2.3), but do not have 

established efficacy in the prevention of overall infections. There is no evidence to support the use of 

other antibiotics for general infection prophylaxis in AAV. Induction therapy with CYC or RTX should not 

be withheld in the event that prophylaxis is not possible, either due to adverse reactions or patient 

preference. 

 

38. Pneumococcal vaccination (Category 3, Strength D) and annual influenza vaccination 

(Category 1B, Strength B) are recommended in all patients with AAV receiving 

immunosuppression. Recombinant varicella zoster virus (VZV) subunit (non-live) vaccine can be 

offered to all adult patients at risk (Category 4, Strength D).  

Among patients with AAV in remission, vaccination has not been associated with increased disease 

activity, relapse, or other safety signals(172-176). Despite the available data on immunogenicity and 

safety of vaccines in patients with AAV, efficacy studies are lacking. More comprehensive 

recommendations are available within Data Supplement 2.4, as well as EULAR(177, 178) and 

Canadian(179) publications. Of note, provincial health plans do not consistently fund pneumococcal or 

varicella zoster vaccines in patients younger than 65.  
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38.1 Pneumococcal vaccination 

Adults with AAV of any age undergoing immunosuppression should receive the 13-valent pneumococcal 

conjugate vaccine (PCV13) followed by 23-valent pneumococcal polysaccharide vaccine (PPV23) at 

least 8 weeks later (see Data Supplement 2.4)(180). While immunogenicity of pneumococcal 

vaccination may be impaired among immunosuppressed patients(181), a prospective study of 49 

immunosuppressed patients with vasculitis found that anti-pneumococcal immunity after PPV23 was not 

significantly attenuated compared to healthy controls(182).  In a small retrospective study of patients 

with AAV who received PCV13 and/or PPV23 approximately 2 years prior, residual immunity was 

demonstrated in 7/10 vaccinated during maintenance or off therapy, but only 1/9 patients vaccinated 

during induction(183). A greater proportion of those who received both PCV13 + PPV23 had protective 

immunity(7/12) compared to those who received only one vaccine (1/7)(183). 

PNEUMOVAS(NCT02463578) will prospectively evaluate immunogenicity of PCV13 + PPV23 in 

immunosuppressed AAV patients.  

 

38.2 Seasonal vaccinations 

All AAV patients should receive annual influenza vaccination, as well as any available non-live 

vaccinations to other seasonal viruses. Two open-label RCTs compared immunogenicity and safety of 

trivalent influenza vaccination to no vaccination among AAV patients in remission and vaccination of 

healthy controls(175, 176). Immunogenicity in AAV was acceptable, although it was attenuated in some 

strains compared to healthy controls, with no safety signals(175, 176). In another prospective study, 

patients with vasculitis had reduced antibody titres and seroconversion rates compared to other 

rheumatic disease groups, and most patients receiving RTX had insufficient antibody responses(184). 

The high-dose influenza vaccine has shown greater immunogenicity compared to standard-dose 
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influenza vaccine in other immunocompromised patients(185-187), but no studies to date have been 

conducted in AAV.   

 

38.3 Varicella zoster virus (VZV) vaccination 

VZV has an estimated incidence of 40.5/1000 patient years during the first year after CYC initiation(188), 

and represented 30% of all infections in one RTX-treated cohort(189). Although VZV vaccination is 

recommended in all adults over age 50(190), patients with autoimmune rheumatic diseases may be at 

higher risk for zoster starting at age 40(191). There are no studies on VZV vaccination in AAV. The 

recombinant zoster vaccine (RZV), currently available in Canada, should be administered instead of the 

live attenuated VZV vaccine(179), which is contra-indicated in patients with AAV on 

immunosuppression.  

 

38.4 Timing of vaccinations in AAV patients receiving RTX 

No AAV-specific data are available regarding optimal timing of vaccination during RTX treatment. In a 

study of 92 patients with AAV in stable remission >6 months from last RTX or CYC, there was modest 

correlation with lower IgG and B cells and less protective immunity to PCV7, Haemophilus influenzae, 

and meningococcal vaccines(174). EULAR recommends that vaccines be administered 4 weeks prior 

to RTX(178), which would not be possible in the case of AAV induction. In patients who are receiving 

maintenance infusions every 6 months, vaccines can be administered 5 months after the last RTX, and 

1 month before the upcoming infusion(179). If such timing of vaccinations is not feasible, for example 

with seasonal vaccinations, vaccination is still preferred over non-vaccination, acknowledging a lower 

likelihood of inducing protective immunity.  
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39. Immunoglobulin levels should be checked in patients receiving RTX who experience serious 

or recurrent infections (Category 4, Strength D).  

Hypogammaglobulinemia, a known complication of RTX therapy(192), has been associated with severe 

infections in several studies(96, 189, 193, 194) but not in others(166), and may be transient(195). 

Differing cut-offs for defining hypogammaglobulinemia across cohorts(192) make it difficult to determine 

its impact on infection risk during AAV treatment. In AAV, established risk factors for persistent or severe 

hypogammaglobulinemia include baseline (pre-RTX) low IgG (193, 196), older age(193) and prior 

treatment with CYC(194-196).  

 

An expert task force from the United Kingdom performed a systematic review and created 

recommendations for the management of hypogammaglobulinemia in patients receiving RTX in 

autoimmune rheumatic disease(197). The authors stated that baseline immunoglobulin levels should be 

checked prior to RTX therapy and repeated at 6-12 month intervals during ongoing treatment(197), 

which is re-iterated in other AAV recommendations(15, 198-200). However, asymptomatic 

hypogammaglobulinemia is not an indication for replacement intravenous immunoglobulin (IVIg) 

therapy. IVIg is indicated when hypogammaglobulinemia is associated with “serious, persistent, 

unusual, or recurrent infections”(197). Of note, the duration of RTX treatment was not predictive of 

hypogammaglobulinemia in AAV, which was rare in patients on maintenance RTX who did not have 

baseline hypogammaglobulinemia(193). Furthermore, in a large cohort comprising mostly AAV patients 

who had received a median of 6g of RTX, IVIg replacement was necessary in <5%(195). Thus, in the 

absence of infection or other risk factors, the utility of routinely checking serial immunoglobulins during 

RTX maintenance requires further study. More studies are also needed to guide the need for Ig 

replacement in patients with asymptomatic but severe hypogammaglobulinemia (e.g. <4g/L).  
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When IVIg replacement is necessary, doses of 0.4g/kg per month are suggested(197). In patients with 

known hypogammaglobulinemia without recurrent infections, repeat RTX infusions are permitted, with 

close monitoring for the occurrence of infections. In the event of recurrent or severe infections, with or 

without hypogammaglobulinemia, further RTX treatment should be individualized based on disease 

activity and relapse history, with IVIg replacement if needed.  

 

Conclusions  

 

This update provides Canadian rheumatologists, nephrologists, and other specialists with a practical 

guide for applying new evidence, which has expanded and advanced over the past 5 years, to the care 

of Canadian patients with AAV. The recommendations, which incorporate the expert consensus of more 

than 30 physicians with a wide breadth of experience from different Canadian healthcare contexts, must 

be used in conjunction with best clinical judgement in a given patient. While these recommendations 

convey similar messages to recent societal AAV recommendations(15, 198, 200-202), there are some 

unique differences(203), including management considerations in pediatric AAV and an emphasis on 

preventing and managing treatment toxicity in AAV. 

 

The CanVasc working group has created a list of current high-importance questions in the management 

of AAV in Canada (Supplementary Table 4). As noted in the text, several ongoing and forthcoming 

clinical trials are expected to inform other critical aspects of AAV management such as duration of low-

dose GC and other maintenance therapies, safety and efficacy of C5a inhibition for induction, reduced-

dose GC induction regimens, and the efficacy of anti-IL-5 and B cell-depletion in EGPA. Also anticipated 

is further progress towards minimizing infection risk in AAV, through more optimal GC tapering and 

immunization regimens, and better understanding of the significance of hypogammaglobulinemia after 

CYC or RTX. Therefore, updates to the current recommendations will be needed, which will be published 
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on the CanVasc website (CanVasc.ca), as these knowledge gaps are filled. We continue to recommend 

collaborative multidisciplinary care, including referral to vasculitis centers of excellence, for Canadian 

patients with AAV, especially in patients for whom diagnostic or therapeutic uncertainty remains.  

 

Supplementary Table 4. Clinical research questions of high importance  

1. Can induction with RTX and low-dose CYC in combination reduce the need for GC in AAV? 

2. Can complement inhibitors replace the need for GC in AAV, and could such therapy be cost 

effective? 

3. Is pulse IV MP beneficial in the induction of severe AAV? 

4. What is the comparative effectiveness of RTX to conventional immunosuppressants in non-

severe GPA and MPA? 

5. What is the optimal RTX maintenance dose, frequency, and duration? 

6. What is the optimal duration of low-dose GC during remission maintenance? 

7. Should duration of maintenance immunosuppression depend on PR3-ANCA and MPO-ANCA 

status? 

8. Can serial ANCA testing be used to making therapeutic decisions (escalation or de-escalation)? 

9.  Is there equal access to evidence-based treatments for AAV in Canada and do inequities impact 

the survival and outcomes of Canadians with AAV? 

10. Are there any parameters to use to further individualize treatment in AAV patients (genetics, 

genomics)? Would such strategies be cost-effective? 

Legend: RTX, rituximab; GC, glucocorticoids; CYC, cyclophosphamide; AAV, ANCA-associated 
vasculitis; PR3, proteinase-3; MPO, myeloperoxidase; ANCA, anti-neutrophil cytoplasm antibody; IV, 
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intravenous; MP, methylprednisolone; GPA, granulomatosis with polyangiitis; MPA, microscopic 
polyangiitis. 
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2.1 Tests and investigations in ANCA-associated vasculitis 
 
Laboratory Investigations 
 
We recommend the following tests be performed in all patients with suspected ANCA-associated 
vasculitis (AAV) at the time of diagnosis: 

• Complete blood count (CBC) 
• C-reactive protein 
• Liver function tests 
• Renal function (creatinine, GFR) 
• Dipstick urinalysis, and if urine dipstick positive for protein and/or blood: 

o 24-hour urinary protein quantification 
o or, random urine protein: creatinine ratio. 
o Urine microscopy (for casts) 

• ANCA, high-quality antigen-specific immunoassay (MPO and PR3-ANCA)  
• Anti-glomerular basement membrane (anti-GBM) antibody in patients with renal disease 

and/or alveolar hemorrhage  
 

The following tests may be considered in patients with suspected AAV in order to rule out other causes 
of systemic vasculitis: 

• Hepatitis B and C and HIV serologies 
• Autoantibodies including Rheumatoid Factor, ANA, DNA binding antibodies and 

Extractable Nuclear Antigens (ENA) if ANA positive. 
• Complement fractions C3 C4 
• Cryoglobulins (± cryofibrinogen) 
• Serum immunoglobulins (IgG, A, M +/- IgG4 level) and protein electrophoresis (SPEP) 

 
We recommend at each follow-up visit all patients have the following tested:  

• Complete blood count (CBC) 
• Renal function (creatinine, GFR) 
• Liver function tests 
• C-reactive protein  
• Urine dipstick 

 
Additional tests can be considered, depending on treatment and clinical status: 

• ANCA, by antigen-specific immunoassay (not more often than every 3 months). 
• B cell subsets if treated with rituximab (CD19 B cell count) 
• Immunoglobulin (IgG, A, M) levels, especially if treated with rituximab and/or 

experiencing recurrent or severe infections 
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Tissue Biopsy 
 

The approximate diagnostic yield of biopsies of different tissue site in granulomatosis with polyangiitis 

(GPA) is summarized below:  

 

Supplementary Table S1. Diagnostic yield of tissue biopsy in GPA 

 

Tissue  % ‘positive’ diagnostic yield 

Renal 85%(1) 

Ear, Nose and Throat 24%(2)-68%(3) 

Transbronchial lung (alveolar) 12%(3) 

Open lung surgical biopsy/wedge lung biopsy Up to 90%(4) 

Subglottic stenotic lesion 5-15%(5, 6) 
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2.2 Disease severity and disease state classifications in ANCA-associated vasculitis 
 
I. Granulomatosis with Polyangiitis (GPA) 
 
Supplementary Table S2.  Definitions for disease severity used in GPA clinical trials. 

Study Group Clinical 
Subgroup 

Systemic 
Vasculitis 
outside ENT 
tract and 
lung 

Threatened 
Vital Organ 
Function 

Other definitions 
Serum 
Creatinine 
(µmol/l) 

EUVAS/EULAR(
7) 

Localized No No No constitutional 
symptoms < 120 

Early 
systemic Yes No 

Constitutional 
symptoms present 
ANCA positive or 
negative 

<120 

Generalized Yes Yes ANCA positive < 500 

Severe Yes Organ failure ANCA positive > 500 

Refractory Yes Yes Refractory to 
standard therapy Any 

WGET Research 
Group/VCRC 
(8) 

Limited Allowed but 
not required No Not severe 

< or = 124 
and <25% 
rise; no red 
cell casts  

Severe Yes Yes 

Organ or life-
threatening 
disease; implies 
need for remission 
induction with CYC 

Any 

Legend: ANCA, Antineutrophil cytoplasm antibody;  CYC, cyclophosphamide;  ENT, ear, nose and 
throat;  EUVAS, European Vasculitis Study Group; EULAR, European League Against Rheumatism; 
VCRC, Vasculitis Clinical Research Consortium;  WGET, Wegener’s Granulomatosis in Etanercept Trial 
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II. Eosinophilic granulomatosis with polyangiitis (EGPA) and microscopic polyangiitis (MPA):  
Five Factor Score 
 

 Five prognostic factors for EGPA and MPA (also for polyarteritis nodosa)(9) include: 
1. Central nervous system involvement 

2. Severe gastrointestinal involvement (GI bleeding, perforation, infarction, and/or pancreatitis) 

3. Proteinuria ≥ 1g/day 

4. Serum Creatinine > 1.58mg/dl (140 μmol/l) 

5. Cardiomyopathy (diagnosed clinically and/or on echocardiography) 

 
Revised (2009) five prognostic factors for EGPA, MPA and GPA (also for polyarteritis nodosa) 
(10) include:  

1. Age > 65 years. 

2. Renal insufficiency (creatinine ≥150µmol/l). 

3. Severe gastrointestinal involvement (GI bleeding, perforation, infarction, and/or pancreatitis) 

4. Cardiomyopathy (diagnosed clinically and/or on echocardiography) 

5. Absence of ENT involvement (applies to EGPA and GPA only). 

 
Supplementary Table S3. Five Factor Score (FFS) and mortality rates 

Score 
Original (1996) FFS 5-year mortality 

rate (%) 

Revised (2009) FFS 5-year mortality 

rate (%) 

0 12 9 

1 26 21 

≥2 46 40 
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III. Disease states in ANCA-associated vasculitis 
 
Supplementary Table S4.  EULAR/EUVAS definitions of disease states (7) 
Definition Disease state 

Remission Absence of disease activity attributable to active disease qualified by the 

need for ongoing stable maintenance immunosuppressive therapy. The 

term ‘‘active disease’’ is not restricted to vasculitis only, but also includes 

other inflammatory features like granulomatous inflammation in GPA or 

tissue eosinophilia in EGPA 

Response 50% reduction of disease activity score and absence of new 

manifestations 

Relapse Recurrence or new onset of disease attributable to active vasculitis 

Major relapse Recurrence or new onset of potentially organ- or life-threatening disease 

Minor Relapse Recurrence or new onset of disease which is neither potentially organ- nor 

life-threatening 

Refractory 

disease 

Unchanged or increased disease activity in acute AAV after 4 weeks of 

treatment with standard therapy in acute AAV, OR 

Lack of response, defined as 50% reduction in the disease activity score 

after 6 weeks of treatment, OR 

Chronic, persistent disease defined as presence of at least one major or 

three minor items on the disease activity score list (e.g. BVAS or 

BVAS/WG) after >12 weeks of treatment 

Legend: EULAR, European League Against Rheumatism; EUVAS, European Vasculitis Study Group; 

GPA, granulomatosis with polyangiitis; EGPA, eosinophilic granulomatosis with polyangiitis; AAV, 

ANCA-associated vasculitis; BVAS/WG, Birmingham Vasculitis Activity Score/Wegener Granulomatosis  



Online supplement to: CanVasc Consensus Recommendations for the Management of Antineutrophil Cytoplasm Antibody-

associated Vasculitis: 2020 Update. The Journal of Rheumatology. doi:10.3899/jrheum.200721. 

 71 

2.3 Drug Prescribing in ANCA-associated vasculitis 
 
2.3.1 GLUCOCORTICOIDS 
Either a modified ‘RAVE’(11) or low-dose GC (‘PEXIVAS’)(12) taper (Supplementary Table S5) can be 

used during induction of severe GPA and MPA, in combination with cyclophosphamide or rituximab. In 

PEXIVAS, the reduced-dose GC regimen was as effective as a higher dose comparator regimen and 

resulted in fewer infections(12). Clinicians may still prefer a modified RAVE taper in some patients, 

including disease subsets which may have been underpowered in PEXIVAS. For induction of severe 

EGPA, the RAVE taper can be used.  

 

Supplementary Table S5: Prednisone tapering regimens during induction of severe GPA and 
MPA 
Week of 

treatment 

Prednisone dose, mg/day 

Modified* RAVE taper(11) PEXIVAS (reduced-dose) taper(12) 

<50 kg   50-75 kg    >75kg 

1 1 mg/kg, max 80 mg/d# 50# 60# 75# 

2 60 25 30 40 

3-4 50 20 25 30 

5-6 40 15 20 25 

7-8 30 12.5 15 20 

9-10 20 10 12.5 15 

11-12 15 7.5 10 12.5 

13-14 10 6 7.5 10 

15-16 7.5 5 5 7.5 

*In RAVE(11), precise daily dose was not specified between weeks 2-4, but patients tapered to 40 mg 

per day by the end of week 4. 

#1-3 daily IV methylprednisolone pulses (500 to 1000 mg per pulse) was part of both RAVE(11) and 

PEXIVAS(12) protocols. 
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Glucocorticoid prescribing in children  

• In children (<15 years old), the initial dose of oral prednisone is 1 to 2 mg/kg/day with a maximum of 

60 mg/day. Some centers use initially divided doses of oral prednisone (e.g., 30mg twice per day). 

The low-dose GC taper used in PEXIVAS(12) has not been studied in children.  

• Daily calcium (500 to 1000mg) and vitamin D (1000 (IU) supplementation is recommended 

 
2.3.2 CYCLOPHOSPHAMIDE (CYC) 
 
I. Oral Cyclophosphamide 
• Dose:  2 mg/kg per day, maximum dose 200 mg per day (same dosage in children). 

• Oral CYC dose adjustments for age and renal function: 
 

Supplementary Table S6. Dose adjustments for daily oral cyclophosphamide according to age 
and renal function used in PEXIVAS(12) 

Age (years) Oral CYC dose  

 eGFR >30 ml/min/1.73 m2 eGFR ≤30 ml/min/1.73 m2 

< 60 2 mg/kg/day 1.5 mg/kg/day 

60- 70 1.5 mg/kg/day 1.25 mg/kg/day 

> 70 1.25 mg/kg/day 1 mg/kg/day 

Legend: CYC, cyclophosphamide; eGFR, estimated glomerular filtration rate 

 

Additional guidance:   

• Adequate oral hydration pre- and post-dose (approximately 2-3 litres per day). 

• Oral mesna may be considered with oral CYC (no standardized regimen – 1 dose per day, of 40-

50% that of the CYC daily dose (~1mg/kg), ideally taken 1 to 2 hours before the daily dose of oral 

cyclophosphamide OR 3 doses per day, each of 20% the oral CYC daily dose and taken 1-2 hours 

before CYC, then 4 and 8 hours later) 

§ Evidence for mesna in the prevention of chemical cystitis remains limited and there is no direct 

evidence for its effectiveness in preventing bladder cancer in humans. 

• For patients receiving dialysis, the CYC dose should be given following the dialysis session. 
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Recommended monitoring: 

• CBC and renal function every 2 weeks and adjustments to cyclophosphamide dose should be 

made accordingly 

• Adjust dose if leukopenia develops: 

§  If white cell count (WBC) <4 x 109/l or neutrophils <2 x 109/l, withhold and restart at reduced 

dose by at least 25 mg when WBC have recovered, thereafter monitor CBC weekly for 4 

weeks. 

§ If severe (WBC <1x109/l, neutrophils <0.5x109/l) or prolonged for >2 weeks, then stop oral 

cyclophosphamide and restart it at 50 mg/day when WBC and neutrophil counts have 

recovered, increasing to target dose weekly, WBC permitting.  

 

II. Intravenous Cyclophosphamide 
• Dose:  15 mg/kg administered intravenously (IV) over 1-2 hours (same dosage in children).  

Maximum dose 1200 mg/pulse. 

• Frequency:  Every 2 weeks for 3 pulses followed by every 3 weeks. 

• IV cyclophosphamide dose adjustments for age and renal function:  
 
Supplementary Table S7.  Dose adjustment of pulsed IV cyclophosphamide according to age and 
renal function used in PEXIVAS(12) 

Age (years) Pulse IV CYC dose (per infusion) 

 eGFR >30 mil/min/1.73 m2 eGFR ≤30 mil/min/1.73 m2 

< 60 15 mg/kg 12.5 mg/kg 

60- 70 12.5 mg/kg 10 mg/kg 

> 70 10 mg/kg 7.5 mg/kg 

Legend: CYC, cyclophosphamide; eGFR, estimated glomerular filtration rate 

Note: In patients with AAV aged 65 years and over, a fixed dose of 500 mg per IV cyclophosphamide 

pulse can be considered (CORTAGE)(13). 

 

Additional guidance:  

• Ensure adequate (approximately 2 L) oral or intravenous pre-hydration. 

• Maintain daily oral fluid intake of 2-3 L for 3 days post-infusion. 

• Antiemetic therapy, oral or intravenous, pre- and post-infusion should be considered. 
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• Mesna administration may be considered (possible regimen):  

§ The French Vasculitis Study Group recommends 1/3rd of the total IV CYC dose (g/g) to be 

given IV at the time of the infusion, then 1/3rd given again IV or orally 4 hours later and, again, 

8 hours later (i.e., 1/3rd the dose at H0, H4 and H8).  

§ An alternative dosing of IV mesna (UK and USA) is a total dose equal to 20% (g/g) of the total 

cyclophosphamide dose, in the form of 3 equal doses of mesna, with the first dose 

administered 15–30 minutes prior to cyclophosphamide and the others administered 4 hours 

and 8 hours following cyclophosphamide. When mesna is given orally, the dose should be 

equal to 40% of the cyclophosphamide dose (oral or IV). For convenience, a combination of 

IV and oral doses can be given: an initial IV dose (equal to 6.7% of the cyclophosphamide 

dose) followed by 2 oral doses (each equal to 13.3% of the cyclophosphamide dose). If the 

first dose of mesna is administered orally, it should be given 2 hours before cyclophosphamide 

(oral or IV). 
§ Allergy to mesna is rare, but greater than to cyclophosphamide. 
§ Evidence for mesna in the prevention of chemical cystitis remains limited and there is no direct 

evidence for its effectiveness in preventing bladder cancer in humans: 

• For patients receiving dialysis, the CYC dose should be given after the dialysis session (at least, 

not immediately prior to the session). 

 
Recommended monitoring: 

• Check CBC and renal function on the day of or day prior to each pulse, withhold the pulse if the 

WBC < 4 or neutrophils <2, restart at a reduced dose when WBC has recovered; adjust dose to 

renal function (see Supplementary Table S7) 

 
III. Cyclophosphamide and reproductive health: 
 
Infertility risk 

• Because female and male infertility are potential complications of cyclophosphamide, RTX is 

preferred for induction in GPA or MPA patients of reproductive age 

• Among reproductive-aged women with normal baseline ovarian reserve who received daily oral 

CYC (3-6 months) during the WGET trial(14), 6/8 (75%) developed diminished ovarian reserve 

(anti-mullarian hormone <1.0 ng/mL)(15). Twenty-four women had also received CYC prior to 

WGET enrollment and had ovarian reserve measured at baseline (Supplementary Table S8).  
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Supplementary Table S8: Diminished ovarian reserve and premature cessation of 
menstruation among CYC-exposed women with GPA at WGET enrollment(15) 

Age (years) 
Diminished ovarian reserve 

(AMH <1ng/mL) 

Premature cessation of menstruation 

< 18 1/2 (50%) 0/2 (0%) 

18-34 6/8 (75%) 1/8 (13%) 

³35 13/14 (93%) 7/14 (50%) 

Legend: WGET, Wegener’s Granulomatosis Etanercept Trial; AMH, anti-mullarian hormone 

 

• In addition to advancing age, cumulative CYC dose is also directly associated with the risk of 

premature ovarian failure (16, 17)  

• Reproductive-aged patients requiring CYC (for example, for the treatment of severe EGPA) should 

be offered fertility preservation methods where possible, most of which are not systematically funded 

in Canada.  

- Gonadotropin-releasing hormone (GnRH) agonists, e.g. leuprolide (monthly IM injections of 3.75 

mg for the duration of therapy) reduced the risk of premature ovarian failure in women receiving 

IV CYC in observational studies(18-21). For convenience, 11.25 mg IM every 3 months is likely 

a reasonable alternative but has not been studied in the setting of infertility prevention from CYC.  

- Testosterone 100 mg IM every 2 weeks for the duration of CYC therapy led to recovery of sperm 

count at 6 months among men receiving cyclophosphamide for glomerular disease compared to 

non-treated patients in a small randomized study(22), and preserved normal sperm counts in 90% 

in an uncontrolled study(21).  

- Gonadal and oocyte cryopreservation and sperm cryobanking are additional fertility 

preservation methods  

- Consultation with a reproductive and fertility medicine specialist should be sought in all cases 

where possible.  

• The severity and acuteness of AAV often prevents the completion of these preservation options 

before the treatment of AAV must be initiated. In such cases, alternatives to cyclophosphamide 

should be considered in patients of reproductive age, when possible. CYC therapy for life-

threatening EGPA should not be withheld for an undue length of time in order to organize fertility 

preservation 
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Contraception in patients receiving CYC 

• Cyclophosphamide does not invariably cause infertility and owing to its significant teratogenicity, 

appropriate contraceptive measures must be taken  

• Collaboration and/or consultation with a specialist in reproductive and fertility medicine should be 

considered for patients of reproductive age. 

 
2.3.3 RITUXIMAB (RTX) 
I. General considerations: 
a. Administration of RTX:  

• May be infused through a peripheral line. 

• Dilute RTX in 250ml of 0.9% saline (normal saline) or Dextrose-Water 5%. 

• Initial infusion should be given at a rate of 50 mg/hr for the first 30 minutes, increasing 50 mg/hr 

every 30 minutes as tolerated, for a maximum rate of 400 mg/hr. 

• Subsequent infusions can be started at 100 mg/hr for the first 30 minutes, increasing 100 mg/hr 

every 30 minutes as tolerated, for a maximum rate of 400 mg/hr. 

• Patients should be observed during infusion and for 30 minutes after infusion for signs of infusion 

reactions. 

 

b. Premedication:  

• Methylprednisolone 100 mg IV in 50mL 0.9% sodium chloride injection, 15-30 min pre infusion  

• Acetaminophen 650-1000mg PO 15-30 minutes prior to infusion 

• Diphenhydramine 50 mg PO/IV, 15-30 minutes pre-infusion 

• Consider withholding anti-hypertensive medications 12 hrs prior to and throughout infusion due 

to potential occurrence of hypotension 

 

c. Baseline investigations: 
1. Hepatitis B: Serology against HBV (with HBs Ag and HBc Ab) must be checked prior to rituximab 

initiation, as rituximab can reactivate HBV in infected patients.  

a. Patients with chronic HBV infection (HBs Ag +) should be referred to hepatology prior to 

starting rituximab for initiation of anti-HBV treatment if rituximab is given. A referral for 

patients with HBsAg negative and HBcAb + should also be considered for similar antiviral 

treatment and/or close biological and virological monitoring. 
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b. When the timing is feasible, non-immunized patients should be offered HBV vaccination prior 

to starting rituximab, ideally at least 4 weeks before. The efficacy of HBV vaccination after 

having started rituximab is not determined, but, like other vaccines, may be lower than the 

general population. 

2. Baseline immunoglobulin levels (IgG, M and A) may be checked prior to initiating RTX 

 
II. Rituximab Induction regimens: 
 

a. RTX 375 mg/m2 x 4 infusions at weekly intervals  

 

b. Two infusions of 1000 mg, with the first administered at day 0 and the second at day 15 (likely has 

comparable efficacy(23) and may be more feasible logistically) 

 

At present, the doses of RTX used in children are the same as those proposed for adults. However, the 

use of a 2-dose regimen of RTX 500 mg/m² twice 14 days apart is being used relatively frequently in 

children, being seen as more convenient; there is no evidence in children on the efficacy of either a 2-

dose versus a 4-dose regimen. 

 

III. Rituximab maintenance regimens: 
 

a. Regular infusions (MAINRITSAN(24)): RTX 500 mg day 0 (with or without 500 mg at day 14*), 

then 500 mg at 6 months, 12 months, and 18 months. Thereafter, one of the following 4 options 

could be pursued, based on clinician judgement and shared patient-provider decision-making: 

1. Further continuation of 500 mg infusions at 6 month intervals can be considered for a further 24 

months (4 doses, due to the better relapse-free survival observed with the longer treatment 

duration (25)) 

2. Infusion interval can be increased to yearly 500 mg infusions for 2 more years 

3. MAINRITSAN2 (See Option B below) regimen could be adopted for 2 more years 

4. A “watch and wait” approach can be taken with re-infusions based on clinical assessments of 

disease activity  

 

b. “Tailored” infusions (MAINRITSAN 2(26)): RTX 500 mg day 0 (with or without 500 mg at day 14*), 

followed by a dose as often as every 3 months for 18 months if any of the following conditions are 

met:  
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1) CD 19 B cells exceed 0/mm3 

2) ANCA reappears after becoming negative 

3) 2-fold increase in ELISA anti-PR3 or anti-MPO arbitrary units (if only indirect 

immunofluorescence [IIF] is available, ³2 dilution-titre increase by IIF) 

• Note that a baseline ANCA measurement is required prior to the first maintenance dose (day 0) 

in order to make comparisons with the 3-month value 

• Beyond 18 months, any of the above (1-4) extended maintenance options could be utilized 

 

* The second 500 mg dose at day 14 may be omitted at the physician’s discretion as it was not found to 

modify relapse risk(27, 28) 

 
IV. Additional monitoring to be considered during RTX induction and maintenance, at 3-6 
monthly intervals: 

• Immunoglobulin levels (IgG, IgM, IgA) in patients who experience severe or recurrent infections  

• CBC – risk of late onset neutropenia (LON)(29, 30): 

§ LON has been observed in ~10% of RTX-treated cohorts, occurring after a median of 3-4 

months  

§ LON can occur after the first or repeated RTX infusion, can be incidentally found, or less 

commonly result in sepsis/febrile neutropenia 

§ Filgrastim (G-CSF) may be required in some cases 

§ Re-challenge was associated with recurrence of 14/63 (22%) in one report (30); re-

challenges may proceed with caution, after discussion of risks and benefits with the patient 

 
2.3.4 METHOTREXATE (MTX) 
 
• Target dose: 20-25 mg/week, orally or subcutaneously. Methotrexate can be initiated directly at the 

target dose or started at 15 mg/week and increased incrementally to monitor for tolerance. However, 

time-to-remission was longer with methotrexate compared to cyclophosphamide in the NORAM 

study, where patients with limited GPA started at MTX doses of 15 mg/week and escalated to 20-25 

mg/week by 3 months (31). 

• Additional guidance:   

- Concomitant folic acid (1–5 mg daily) except the day of MTX 
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- Use with caution in mild-moderate renal impairment (dose adjustment may be required); avoid 

in severe renal impairment (i.e., eGFR <35 ml/min).  

- In children, the dose is 10–15 mg/m2 per week (maximum 25mg/week) 

- Teratogenic:  contraceptive counselling should be given.  Drug must be discontinued for a 

minimum of 3 months prior to conception in females. Recent data suggest paternal exposure 

within 3 months of conception does not increase risk of adverse neonatal outcomes(32).  

• Recommended monitoring: check CBC, LFTs and renal function at least monthly initially or 

according to local protocols. 

 
2.3.5 AZATHIOPRINE 
 
• Target dose: 2 mg/kg/day, maximum 200 mg/day (can be initiated at target dose or increased 

incrementally to improve patient tolerance). 

• Additional guidance:   

- TPMT enzyme levels can be checked prior to initiating therapy according to local policy and 

availability of TPMT testing. 

- At present, the dose of azathioprine used in children is the same as that used in adults. 

- Safe in pregnancy and at time of conception. 

• Recommended monitoring: check CBC and liver tests 2 weeks after starting therapy and every 1-

2 months thereafter or according to local protocols. 

 
2.3.6 LEFLUNOMIDE 
 
• Target dose: 20 mg per day 

• Additional guidance: 

- Leflunomide safety and efficacy in children <18 years old have not been fully evaluated.  

- Teratogenic: contraceptive advice must be given to male and female patients.  Leflunomide 

should be discontinued at least 6 months prior to conception in females. Drug levels should be 

checked pre-conception, and if detectable, cholestyramine washout is recommended. 

• Recommended monitoring: check CBC, renal function and LFTs at least monthly initially or 

according to local protocols. 
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2.3.7 MYCOPHENOLATE MOFETIL (or MYCOPHENOLATE SODIUM) 
 
• Target dose:  2-3 g/day (or 1440-2160 mg daily of mycophenolate sodium), incremental escalation 

of dose advised. 

• Additional guidance: 
- Not first-line remission maintenance therapy.  For use in patients who fail alternate maintenance 

agents. 

- Similar doses in adults and children. 

- Teratogenic: contraceptive advice must be given and the drug discontinued for a minimum of 3 

months prior to conception. 

• Recommended monitoring: CBC, liver tests and renal function should be monitored at least 

monthly initially or according to local protocols. 

 
2.3.8 INTRAVENOUS IMMUNOGLOBULINS 
 
• Dose:  2 g/kg infused over 2-5 days on a monthly basis for treatment of vasculitis (different from 

hypogammaglobulinemia supplementation which is 0.4g/kg per month). 
 

• Additional guidance:   

- Duration of therapy dependent on response; advice from a referral center for vasculitis is advised.  

- Possible to give during pregnancy. 

- Does not increase the risk of infection  

- Screen for IgA deficiency, as patients with IgA deficiency are at increased a risk for anaphylaxis 

if given the most common used IV immunoglobulin preparations (specific IV immunoglobulin 

preparations depleted in or with lower levels of IgA should be used instead). 

 

2.3.9 TOPICAL THERAPIES 
• Topical therapies can be considered for management of symptomatic upper airway symptoms 

in patients with AAV, either as adjunctive to immunosuppressants, or alone when the symptoms 

are sequelae of disease damage.  

• These therapies may include saline sinus irrigation and topical antibiotic ointments (mupirocin).  
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2.3.10 OSTEOPOROSIS PROPHYLAXIS 
 
The long-term use of glucocorticoids increases the risk of osteoporosis and fragility fracture. The 

prevention of osteoporosis should rely on the most recent Canadian guidelines (33) (available at 

http://www.osteoporosis.ca).  

 

The 2010 Clinical Practice Guidelines for the Diagnosis and Management of Osteoporosis in 

Canada(33) suggest:  

• For individuals over age 50 who are on long-term glucocorticoid therapy (≥ three months 

cumulative therapy during the preceding year at a prednisone-equivalent dose ≥ 7.5 mg daily), 

a bisphosphonate (alendronate, risedronate, zoledronic acid) should be initiated at the outset 

and should be continued for at least the duration of the glucocorticoid therapy [grade A]. 

• For patients undergoing long-term glucocorticoid therapy, the appropriate duration of 

osteoporosis prophylaxis is unknown. 

• Denosumab, an anti-RANK ligand monoclonal antibody (60 mg SC injection, every 6 months) 

was non-inferior to bisphosphonate therapy when each given over 12 months in patients initiating 

or continuing on GC(34).  Denosumab can be an alternative therapy for OP prophylaxis in 

patients who are unable to take bisphosphonate therapy, in the absence of advanced chronic 

kidney disease (eGFR <30 ml/min).  

• The presence of renal impairment in AAV should prompt consideration of referral to a centre 

specialized in the prevention and management of osteoporosis. Woman of reproductive age and 

children receiving GC may also require specialized evaluation. 

 

2.3.11 PNEUMOCYSTIS JIROVECI (PJP) PROPHYLAXIS  
• Prophylaxis should be given for the duration of cyclophosphamide therapy and for 3 months after 

switching to maintenance therapy.  

• Prophylaxis should be administered from the start of RTX therapy (induction or maintenance doses) 

until 6 months following the last RTX dose.  
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Supplementary Table S9. Regimens for PJP prophylaxis during induction with CYC or RTX, and 
maintenance with RTX. 
Drug Dose Comments 
Trimethoprim/ 
sulfamethoxazole 
(TMP-SMX) 

800/160 mg 3 times 

weekly  
• Contraindicated in patients with sulfa-allergy. 

• Safe in conjunction with azathioprine and 

leflunomide and at this prophylactic dose in 

conjunction with methotrexate. 

• Full-dose TMP-SMX i.e. 800/160mg twice 
daily is not recommended in conjunction 
with methotrexate. 

• Dose adjustments in renal dysfunction may be 

necessary: for CrCl 15-30 ml/min, use TMP-

SMX single strength (400/80 mg) 3 times 

weekly; for CrCl <15, consult the treating 

nephrologist and/or clinical pharmacist  

Dapsone 100 mg/day orally • Alternative to TMP-SMX in patients with sulfa 

allergy 

• Check G6PD status pre-treatment 

• Risk of hemolytic anemia even in the absence 

of G6PD deficiency (expect an approximate 10 

mmol/L drop in hemoglobin from baseline) 

• Suggest regular CBC monitoring in all patients 

Atovaquone 1500 mg/day orally 

or 750 mg twice daily  
• Alternative to TMP-SMX in patients with sulfa 

allergy 

• Cost and coverage may limit availability in 

some provinces 

Legend: TMP-SMX, trimethoprim/sulfamethoxazole; CrCl, creatinine clearance; G6PD, glucose-6-

phosphate dehydrogenase; CBC, complete blood count. 
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2.4 Vaccinations in ANCA-associated vasculitis 
 
Due to the possibility of reduced vaccine immunogenicity in patients taking immunosuppression, 

whenever possible, patients should receive vaccinations prior to receiving immunosuppressive therapy. 

In reality this is extremely difficult in patients with AAV, and treatment should NOT be delayed or 

interrupted to facilitate vaccination. Refer to http://www.phac-aspc.gc.ca for updated information on 

recommended vaccinations and contraindications to available vaccinations.  

In patients receiving RTX, vaccines should preferentially be given 5 months from the last infusion/ 1 

month prior to the next infusion (35) 

 
Supplementary Table S10. Recommended vaccines for adults with AAV receiving 
immunosuppression 
Vaccine type When it should be given  

Pneumococcal (36) • 13-valent pneumococcal conjugate vaccine (PCV13) followed by 23-

valent pneumococcal polysaccharide vaccine (PPV23) 8 weeks later 

and a second PPV23 5 years later 

• If PPV23 already received, PCV13 should be given at least one year 

later followed by PPV23 8 weeks later and a second PPV23 5 years 

later 

• If PCV13 and PPV23 are given prior to age 65, a PPV23 booster 

should be given after age 65, at least 5 years after the first PPV23 

Influenza(36)  • An inactivated influenza vaccine should be given annually during 

vaccination season, according to the vaccine products available for 

use in Canada for each season (see https://www.canada.ca) 

• Any other (non-live) seasonal vaccinations are also recommended 

Shingles(36) • Recombinant subunit vaccine (RZV) should be given as 2 IM doses, 

2-6 months apart 

• Patients with prior herpes zoster infection can receive the vaccine 1 

year after the last infection  

Hepatitis B • When the timing is feasible, non-immunized patients (HBSAb-) 

should be offered HBV vaccination at the initiation of rituximab (RTX), 

ideally at least 4 weeks before. The efficacy of HBV vaccination after 
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having started rituximab is not determined, but, like other 

vaccinations, may be lower than the general population. 

HPV(36) • 3 protein subunit vaccine doses recommended for all women aged 

26 or younger and men aged 21 or younger (0, 2, and 6 months)  

Tetanus, diptheria 

and pertussis 

(Tdap) (36, 37) 

• 1 booster in adulthood (provincial recommendations vary)  

• 1 dose Tdap with each pregnancy  

• Patients on RTX with high risk exposure to tetanus can be treated 

with passive immunization with tetanus immunoglobulins  

Meningococcal, 

Haemophilus 

influenzae B (HiB), 

Hepatitis A, travel 

vaccines 

Not given routinely in adults without an additional risk factor/exposure 
risk. Consult a tropical medicine specialist as needed and visit 
https://www.canada.ca/en/public-health/services/canadian-
immunization-guide.html for more guidance. 

NOTE: Live vaccines (Measels, mumps, rubella; varicella; yellow fever; live attenuated intranasal 

influenza; oral live attenuated polio vaccine; live attenuated Ty21a typhoid vaccine) are contraindicated 

in patients with AAV receiving immunosuppression (short term GC therapy alone (<14 days) is not a 

contraindication to live vaccines) (36) 
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2.1 Literature search terms (search last updated March 30, 2020) 

 

PubMed (Medline) 

((((((((antineutrophil cytoplasm* antibody associated vasculitis) OR anti-neutrophil cytoplasm* antibody 

associated vasculitis) OR "granulomatosis with polyangiitis") OR "microscopic polyangiitis") OR 

"ANCA-associated vasculitis") OR Wegener's) OR "Churg Strauss") OR "Churg-Strauss") OR 

"eosinophilic granulomatosis with polyangiitis" AND (("2014/05/01"[PDat] : "2020/03/30"[PDat])) 

 

Embase 

ANCA vasculitis.mp. or exp ANCA associated vasculitis/ OR microscopic polyangiitis/ OR 

granulomatosis with polyangiitis.mp. or exp Wegener granulomatosis/ OR exp Churg Strauss 

syndrome/ OR eosinophilic granulomatosis with polyangiitis.mp. limits to (exclude medline articles and 

yr=2014-current) 

 

Cochrane  

“vasculitis”, date limits May 01 2014 - March 30, 2020 
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2.2 Comparison table: 2015 and 2020 recommendations 

2015* recommendations 2020 recommendations 

Statement 1 ANCA testing with ELISA and IIF 

methods should be performed for diagnostic 

purposes in patients in whom there is clinical 

suspicion of a systemic small- and/or medium-

sized vessel vasculitis (no grading) 

1. A high-quality antigen specific-immunoassay 

for PR3-ANCA and MPO-ANCA is the preferred 

method of ANCA detection in patients in whom 

there is clinical suspicion of ANCA-associated 

vasculitis (Category 2A, Strength B) 

Statement 2 Tissue biopsy should be considered 

in cases of suspected AAV to confirm diagnosis 

(no grading) 

2. No change (Category 4, Strength D) 

Statement 3 Patients with AAV should have the 

extent and severity of their disease categorized 

as “severe” at the time of diagnosis and in case 

of subsequent relapse if they have life- or major 

organ-threatening manifestations, to allow 

therapy to be tailored accordingly. (no grading) 

3. Patients with newly diagnosed or relapsing 

AAV should be stratified according to the extent 

and severity of their disease, to allow therapy to 

be tailored accordingly (Category 4, Strength D) 

Statement 4 Patients with AAV, particularly those 

with challenging disease, should be managed at 

or in collaboration with a referral center for 

vasculitis (no grading) 

4. No change (Category 4, Strength D) 

Recommendation 5 We recommend that GC be 

given in adults at an initial dose of 1 mg/kg/day 

PRED-equivalent for remission induction 

purposes. This may be preceded by pulsed 

a. An initial dose of 1 mg/kg per day prednisone 

equivalent (no greater than 80 mg per day) is 

recommended for remission induction in adult 
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methylprednisolone (0.5 g/day to 1 g/day for 1 to 

3 days) in patients with life-threatening disease 

and/or major organ involvement. (1A, B) 

patients with severe GPA or MPA (Category 2A, 

Strength C) 

 

b. ‘Pulse’ IV methylprednisolone (0.5-1g per day 

for 1- 3 days) can be considered in severe, organ 

or life-threatening GPA or MPA, but lacks proven 

efficacy and carries a potential risk of adverse 

effects. (Category 3, Strength D) 

N/A 6 a. A glucocorticoid (GC) tapering protocol 

should be initiated within 2 weeks of induction 

therapy in patients with severe GPA or MPA 

(Category 2A, Strength C) 

b. A reduced-dose GC tapering protocol can be 

considered in adult patients with severe GPA or 

MPA who are receiving cyclophosphamide (CYC) 

or rituximab (RTX) induction therapy, to reduce 

cumulative GC exposure and infection risk 

(Category 1B, Strength A) 

Recommendation 1 We recommend remission 

induction therapy with a combination of high-dose 

GC and CYC in patients with severe newly 

diagnosed GPA, MPA, or EGPA (1B, A) 

7. In patients with severe newly diagnosed GPA 

or MPA, we recommend GC plus either CYC or 

RTX for first line remission induction therapy. RTX 

is preferred for remission induction in patients 

with severe GPA or MPA in whom CYC is 

contraindicated, including those with a risk of 

infertility (Category 1B, Strength A) 

Recommendation 2 We recommend using high-

dose GC with RTX as first-line remission 

induction therapy in patients with severe GPA or 
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MPA in whom CYC is contraindicated or in whom 

CYC presents an unacceptable risk of infertility 

(1B, A) 

Recommendation 4 We recommend that the 

remission induction therapy with CYC, combined 

with GC, last a minimum of 3 to a maximum of 6 

months. Once remission is achieved, CYC should 

be stopped and the patient switched to a different 

maintenance therapy (1B,A) 

8. No change 

Recommendation 18 We recommend the use of 

RTX in combination with GC in patients with 

severe GPA or MPA who fail to respond to CYC 

as remission induction therapy (3, C) 

Moved to the explanatory text of 

Recommendation #7. 

Recommendation 7 There is insufficient evidence 

to support a recommendation that plasma 

exchange be used as first-line therapy in any 

patients with AAV. Plasma exchange may be a 

reasonable adjuvant therapy for patients who 

clinically deteriorate because of active vasculitis 

despite ongoing remission induction therapy with 

high-dose GC and CYC or RTX (4, D) 

 

Recommendation 16 There is insufficient 

evidence to support a recommendation that 

plasma exchange be used 

                                                                                                                                                                                                                                                                                                                                                                                 

9.Urgent plasma exchange is not recommended 

as part of initial induction therapy for most adult 

patients with severe GPA or MPA  

(Category 1B, Strength A) 
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as first-line therapy in all patients with relapsing 

AAV with severe renal (GFR < 50 ml/min) or 

pulmonary hemorrhage. Plasma exchange may 

be a reasonable adjuvant therapy for patients 

who clinically deteriorate because of active 

relapsing vasculitis despite ongoing remission 

induction therapy with high-dose GC and CYC or 

RTX. 

Recommendation 8 In patients with limited and/or 

nonsevere GPA that is nonlife-threatening and 

without any major organ involvement, remission 

induction regimen with MTX in combination with 

GC can be used. (1B, A) 

10. Minor change to wording:  In patients with 

limited and/or nonsevere GPA (not life-

threatening and without any major organ 

involvement), a remission induction regimen with 

methotrexate (MTX) in combination with GC can 

be used (Category 1B, Strength A) 

N/A                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     11. In patients with GPA or MPA without life-

threatening or extensive disease manifestations, 

remission induction with mycophenolate mofetil 

(MMF) in combination with GC can be 

considered(Category 1B, Strength A) 

Recommendation 17 We recommend that 

relapses that are nonsevere, i.e., nonlife- and 

nonorgan-threatening, be treated with an 

increase in GC dose in addition to optimizing the 

patient’s concurrent immunosuppressant agent 

(3,C) 

12. No change 
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Recommendation 15 We recommend remission 

induction of a major organ- or life-threatening 

relapse with either CYC or RTX in conjunction 

with high-dose GC. In patients who already 

received CYC for initial remission induction or a 

previous disease flare, we recommend using 

RTX for remission reinduction (1B, A) 

13. No change 

Recommendation 11 In patients with severe AAV 

in remission after a combined CYC-GC–based 

induction treatment, maintenance therapy with 

RTX infusions is an alternative to AZA, especially 

for those patients with PR3-ANCA–positive GPA. 

(1B, A) 

14. In patients with GPA or MPA who received 

CYC or RTX induction therapy, RTX (infusions 

every 4-6 months) is recommended as first line 

maintenance therapy. (Category 1B, Strength A) 

N/A 15. a. “Tailored” RTX maintenance, with re-

treatment based on ANCA titre rise, switch from 

negative to positive ANCA, or repopulation of 

CD19+ B cell subsets can be an alternative 

maintenance strategy in adults with GPA or MPA 

who received CYC or RTX induction therapy 

(Category 1B, Strength B) 

b. Outside of “tailored” RTX maintenance, there is 

insufficient evidence to recommend escalating 

immunosuppressive therapy based on ANCA titre 

or CD 19 B cell rise. (Category 4, Strength D) 
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Recommendation 10 In patients with severe AAV 

in remission after a combined CYC-GC–based 

induction treatment, maintenance therapy can be 

based on AZA or MTX, initially in combination 

with low-dose GC. LEF or mycophenolate mofetil 

may be alternative agents in patients not 

tolerating or with contraindications to AZA and 

MTX. (1B, B) 

 

Recommendation 6 To date, there is no definitive 

evidence to guide decisions for maintenance 

therapy after remission induction with RTX (no 

grading) 

16. a. In patients with GPA or MPA who received 

CYC or RTX induction therapy, azathioprine 

(AZA) or MTX can be used for maintenance 

therapy when RTX maintenance cannot be used. 

(Category 1B, Strength B for CYC induction; 

Category 3, Strength C for RTX induction) 

 

b. MMF or leflunomide (LEF) can be considered 

as alternative maintenance therapies in patients 

with contraindications, poor tolerance, or lack of 

response to other agents (Category 1B, Strength 

B for LEF; Category 3, Strength C for MMF) 

Recommendation 12 We recommend the use of 

AZA, MTX, or their alternatives (as per 

Recommendations 10 and 11) for remission 

maintenance therapy to be continued for a 

minimum of 18 mos after successful remission 

induction. There is not yet enough evidence to 

support further recommendation on the optimal 

duration of their use for maintenance (3, C) 

17. In patients with GPA/MPA, maintenance with 

RTX (or conventional immunosuppressants) 

should be continued for a minimum of 2 years; 

extended maintenance therapy can be 

considered, especially in high-risk clinical 

subgroups (Category 1B, strength B) 

Statement 7 Low-dose GC should be part of the 

initial remission maintenance therapy after 

remission is achieved; there is not enough 

evidence yet to support further recommendation 

18. Minor change to wording: Low-dose GC 

should be part of the initial remission 

maintenance therapy in GPA and MPA after 

remission is achieved; the optimal duration of low-
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on the optimal duration of low-dose GC (no 

grading) 

dose GC for remission maintenance is not known 

(Category 4, Strength D) 

Recommendation 13 The use of 

trimethoprim/sulfamethoxazole (800/160 mg 

twice daily) as remission maintenance therapy 

can be considered in GPA as an adjuvant to 

immunosuppressant or after the cessation of 

maintenance immunosuppressive treatment. (3, 

C) 

Moved to the explanatory text of 

Recommendation #16 

Recommendation 14 Topical therapies may be 

considered, in combination with the systemic 

therapy and in collaboration with ENT 

subspecialists, to alleviate the symptoms of upper 

airway and ENT disease (3, C) 

19. No change 

N/A 20. a. An initial dose of 1 mg/kg per day 

prednisone equivalent (no greater than 80 mg per 

day) is recommended for remission induction in 

adult patients with severe EGPA (Category 2A, 

Strength C) 

b.‘Pulse’ IV methylprednisolone can be 

considered in severe, organ or life-threatening 

EGPA, but lacks proven efficacy and carries a 

potential risk of adverse effects (Category 3, 

Strength D) 
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N/A 21. A GC tapering protocol should be initiated 

within 2-4 weeks of induction therapy in EGPA.  

(Category 4, Strength D) 

Recommendation 1  We recommend remission 

induction therapy with a combination of high-dose 

GC and CYC in patients with severe newly 

diagnosed GPA, MPA, or EGPA (1B, A) 

22. We recommend remission induction therapy 

with a combination of GC and CYC in patients 

with severe newly diagnosed EGPA (Category 

2A, Strength B) 

Recommendation 9 Patients with nonsevere 

EGPA or nonsevere MPA without renal 

involvement can be treated 

with GC alone for remission induction. At present, 

there is no consensus on the use of any 

immunosuppressant agents in combination with 

GC in patients with EGPA or MPA that are 

nonsevere (including those with mononeuritis 

multiplex) (2B,C) 

23. Patients with non-severe EGPA without major 

organ involvement or poor prognostic factors may 

be treated with GC alone for initial induction 

therapy (Category 1B, Strength A) 

N/A 24. Mepolizumab 300 mg SC monthly can be 

considered in non-severe, glucocorticoid-

dependent refractory or relapsing EGPA   

(Category 1B, Strength A) 

N/A 25. Consideration of other (off-label) therapies for 

EGPA should be made in collaboration with 

centres of expertise  (Category 4, Strength D) 

Statement 9 Patients with EGPA and persistent 

asthmatic symptoms, despite remission of their 

26. No change (Category 4, Strength D) 
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vasculitic manifestations, should be managed in 

collaboration with a physician subspecializing in 

asthma management (no grading) 

Statement 8 Patients with refractory disease 

should be managed in a referral center for 

vasculitis in collaboration with subspecialists with 

experience in managing such patients. (no 

grading) 

27. Patients with refractory disease, and those in 

whom the aforementioned therapies are 

contraindicated or poorly tolerated should be 

managed in a referral center for vasculitis in 

collaboration with subspecialists, for consideration 

of alternate, additional, and/or experimental 

therapies. (Category 4, Strength D) 

Statement 10 In patients in whom the 

aforementioned therapies are ineffective, 

contraindicated, or poorly tolerated, consideration 

can be given to alternate, additional, and/or 

experimental therapies in collaboration with a 

referral center for vasculitis. (no grading) 

N/A 28. For patients with subglottic and/or bronchial 

stenosis, multidisciplinary management should be 

sought to optimize local interventions, and 

consideration should be given to systemic 

immunosuppressive therapy (Category 3, 

Strength C) 

Statement 14 Women with AAV should not 

consider pregnancy earlier than 6 mos after 

sustained remission of their disease has been 

achieved. Women with AAV planning pregnancy 

and those pregnant should be managed in close 

29. No change (Cateogry 4, Strength D) 
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collaboration with an obstetrician with expertise in 

this field and/or in high-risk pregnancies (no 

grading) 

Recommendation 16 AAV in children should be 

classified at the time of diagnosis based on the 

childhood EULAR/PRINTO/PReS criteria so that 

therapy can be tailored accordingly (no grading) 

Removed  

Statement 15 There are no pediatric-specific 

management guidelines for pediatric AAV yet, 

and most knowledge of pediatric AAV is adapted 

from adult research. Management of pediatric 

AAV should be provided by pediatric physicians 

at an academic healthcare center, in 

collaboration with referral centers for vasculitis 

and/or centers with special interest in pediatric 

vasculitis. (no grading) 

30.  Management of pediatric AAV should be 

provided by pediatric physicians at an academic 

healthcare center, in collaboration with referral 

centers for vasculitis and/or centers with special 

interest in pediatric vasculitis (Category 4, 

Strength D) 

Statement 17 Children with newly diagnosed AAV 

should be treated according to adult 

recommendations for induction of remission and 

then maintenance, with medication dose adjusted 

for this specific population (no grading) 

31. No change (Category 4, Strength D) 

N/A 32. In children with severe newly diagnosed GPA 

or MPA, we recommend GC plus either CYC or 

RTX or remission induction (Category 3, Strength 

C) 
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Recommendation 19 In children, severe relapsing 

AAV or severe AAV refractory to the combination 

of CYC and GC (with major organ involvement or 

life-threatening manifestations) should be treated 

with RTX in combination with GC (4, D) 

33. No change (Category 4, Strength D) 

Statement 11 Patients with AAV should be 

followed regularly for many years with full clinical 

assessment and routine laboratory work to 

assess disease course and track for disease 

activity and disease- or treatment-related damage 

(no grade) 

34. No change (Category 4, Strength D) 

Statement 13 As part of their lifelong annual 

follow-up, CV risk factors (including smoking 

status, diabetes, hypercholesterolemia, HTN, and 

obesity) and risk for osteoporosis should be 

systematically assessed, with treatment as 

needed according to the current respective 

guidelines for each of these conditions. (no 

grade) 

35. No change (Category 4, Strength D) 

Recommendation 3 CYC dose should be 

adjusted in patients > 60 yrs of age and in those 

with renal impairment (1B,B) 

Moved to the explanatory text of 

Recommendation #7 and Appendix 2 

Statement 5 CBC and serum creatinine level 

must be monitored in patients treated with CYC. 

In patients with abnormal CBC results, temporary 

Moved to the explanatory text of 

Recommendation #7 and Appendix 2 
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withholding of CYC and subsequent dose 

adjustments may be necessary depending on the 

degree of leukopenia (no grade) 

Statement 12 All patients previously treated with 

CYC should have a urinalysis every 3–6 mos as 

a lifelong means of screening for CYC-induced 

bladder toxicity. If micro- or macroscopic 

hematuria is present, in the absence of an 

alternate explanation, the patient should be 

referred for consideration of a cystoscopy (no 

grade) 

36. All patients previously treated with CYC 

should have a urinalysis every 3–6 months as a 

lifelong means of screening for CYC-induced 

bladder malignancy. If micro- or macroscopic 

hematuria is present, in the absence of an 

alternate explanation, the patient should be 

referred for consideration of a cystoscopy. 

Patients should be also be counselled on the 

increased risk of non-melanoma skin cancer after 

exposure to CYC and/or other conventional 

immunosuppressants.  (Category 3, Strength D) 

Recommendation 6 Prophylaxis against 

Pneumocystis jirovecii infection should be given 

to patients receiving CYC or RTX. This 

prophylaxis consists, in the absence of allergy, of 

trimethoprim/ sulfamethoxazole compounds 

(800/160 mg 1 tablet 3 times per week or 400/80 

mg daily) (3, C) 

37. a. Trimethoprim-sulfamethoxazole (TMP-

SMX) prophylaxis should prescribed to prevent 

infection during induction therapy with CYC or 

RTX (Category 3, Strength C) 

b. Prophylaxis should continue for at least 3 

months following CYC cessation and 6 months 

following last RTX dose (Category 4, Strength D) 

N/A 38. Pneumococcal vaccination and annual 

influenza vaccination are recommended in all 

patients with AAV receiving immunosuppression. 

Recombinant Varicella zoster virus (VZV) subunit 
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* 2015 Recommendations & Statements as numbered in: McGeoch L, Twilt M, Famorca L, Bakowsky 

V, Barra L, Benseler SM, et al. Canvasc recommendations for the management of antineutrophil 

cytoplasm antibody-associated vasculitides. J Rheumatol 2016;43:97-120 

Legend: ELISA, enzyme-linked immunosorbent assay ; IIF, indirect immunofluorescence; MPO, 

myeloperoxidase; PR3, proteinase-3; ANCA, anti-neutrophil cytoplasm antibody; AAV, anti-neutrophil 

cytoplasm antibody associated vasculitis; mg, milligrams; kg, kilograms; GPA, granulomatosis with 

polyangiitis; MPA, microscopic polyangiitis; IV, intravenous; GC, glucocorticoid(s); CYC, 

cyclophosphamide; RTX, rituximab; MTX, methotrexate; MMF, mycophenolate mofetil; CD19, cluster 

of differentiation 19; AZA, azathioprine; LEF, leflunomide; ENT, ear-nose-throat (otolaryngologist); 

EGPA, eosinophilic granulomatosis with polyangiitis; SC, subcutaneously; EULAR/PRINTO/PReS, 

European League Against Rheumatism/Paediatric Rheumatology International Trials 

Organization/Pediatric Rheumatology/Pediatric Rheumatology European Association; CV, 

cardiovascular; TMP-SMX, trimethoprim sulfamethoxazole; VZV, varicella zoster virus 
 

(non-live) vaccine can be offered to all adult 

patients at risk   

Pneumococcal: Category 3, Strength D  

Influenza: Category 1B, Strength B  

VZV: Category 4, Strength D 

N/A 39. Immunoglobulin levels should be checked in 

patients receiving RTX who experience serious or 

recurrent infections (Category 3, Strength D) 
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3.3 CanVasc centers and core members (as of May 2020) 
(a regularly updated list can be downloaded on http://www.canvasc.ca) 

 

Executive committee (4-year mandates, renewable once) 
President: Dr. Christian Pagnoux 
Vice President: Dr Nader Khalidi 

Secretary: Dr Lillian Barra 
Past President: Simon Carette (2010-2014) 
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Province  Principal 
core 

members 

Associated core 
members 

Affiliated core 
members/colleag

ues 

Contact 

Ontario Toronto Dr Christian 
Pagnoux 
 
Dr Rae 
Yeung 
(Peds) 

Dr. Simon 
Carette;  
Dr. Heather Reich 
(Nephr);  
Dr. Damien 
Noone (Ped 
Nephr.) 
 

Dr. Ian Witterick 
(ENT); Dr. Joanne 
Bargman (Nephr.); 
Dr Michael 
Seidman (Pathol.); 
Dr. Mary Bell; Dr. 
Laurence Rubin 
 

Division of Rheumatology, 
Mount Sinai Hospital and 
University Health Network, 60 
Murray Street, Ste 2-220 
Toronto, Ontario M5T 3L9 Tel. 
416-586-4800 Ext. 8549 E-mail: 
VasculitisClinic@sinaihealthsyst
em.ca 

Hamilton Dr Nader 
Khalidi 

Dr. Stephanie 
Garner 
Dr. Michael 
Walsh (Nephr.);  
Dr. Gerard P. Cox 
(Respi.);  
Dr. 
Parameswaran 
Nair (Respi.);  
Dr. Sankalp 
Bhavsar 
(Burlington) 

 Division of Rheumatology St. 
Joseph's Healthcare Hamilton 
25 Charlton Suite 708, Hamilton, 
Ontario, L8N 4A6 Phone: 905-
521-9034 Fax: 905-521-8099 
 

Ottawa Dr Nataliya 
Milman 

 Dr. Shaun Kilty 
(ENT); Dr. Brendon 
McCormick 
(Nephr.); Dr. Todd 
Fairhead (Nephr.); 
Dr. Nha Voduc 
(Respi.); Dr. 
Shawn Aaron 
(Respi.);  Dr. 
Marco Gomez 
(Lung Pathol.)  

Arthritis Centre at the Ottawa 
Hospital, Riverside Campus 
1967 Riverside Drive, box 37, 
K1H 7W9, Tel: 613-738-8400, 
ext. 81871 Fax: 613-738-8228 
 

Kingston Dr Marie 
Clements-
Baker  
 
Dr Tanveer 
Towheed 

Dr. Michel 
Melanson 
(Neurol);  
Dr. Sara Moran 
(Nephrol) 
 

Dr. Andre Tan 
(ENT); Dr. David 
Holland (Nephr.); 
Dr. Christine 
D’Arsigny (Respi.) 
 

Department of Medicine 
Queen's University 94 Stuart St, 
Etherington Hall, Room 2067, 
Kingston, Ontario, K7L 3N6  
Phone 613-533-6604 
Fax 613-533-6301  

London Dr Lillian 
Barra  

Dr. Shih-Han 
Susan Huang 
(Nephr.) 
 

 Monsignor Roney Building, level 
D2 268 Grosvenor St. London, 
Ontario N6A 4V2 Phone: 519-
646-5986 Fax: 519-646-6072 

Milton Dr Leilani 
Famorca 

  336 Bronte Street South Suite 
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