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~ 9–16% of AAVs are ANCA negative





Introduction

 Kidney involvement occurs in 18% of AAV patients at initial presentation but in up to 77–85% within 2 
years of diagnosis

 Up to 20%–25% of patients progress to kidney failure within a few years after diagnosis. Initial 
presentation and severity of kidney dysfunction are important predictors of mortality

 Before treatment with immunosuppressive regimens, mortality of patients with severe AAV approached 
80% within 1 year of diagnosis.

 Currently, the estimated 5-year survival is 74%–91% for GPA and 45%–76% for MPA.

Rizk DV et al. Evolution of Therapy for ANCA-Associated Vasculitis with Kidney Involvement. KIDNEY360 4: 1794–1805, 2023
Rizk DV et al. Antineutrophil cytoplasmic antibody-associated vasculitis . Curr Opin Nephrol Hypertens 2024, 33:503–511



Remission Induction







 Rituximab was non inferior to CYC in inducing remission at 6 months
 Rituximab may be superior in patients with relapsing disease
 No difference in overall adverse events but severe leukopenia was more common with CYC
 Patients with severe alveolar hemorrhage and those with Scr > 4 mg/dl were excluded
 This regimen allowed rapid steroid taper









 High remission rate and high rate of adverse 
events in both groups

 Rituximab non inferior to CYC, allowed reduced 
exposure to CYC

 Included patients with more severe renal disease 



Rituximab preferred Cyclophosphamide preferred

 Children and adolescents
 Premenoposal women and men concerned 

about their fertility
 Frail older adults
 Glucocorticoid-sparing especially important
 Relapsing disease
 PR3-ANCA disease
 Azathioprine allergy

 Severe GN (SCr >4mg/dl [354 μmol/l]). 
Combination of 2 intravenous pulses of 
cyclophosphamide with rituximab can be 
considered

 Low baseline lgG < 300mg/dl
 Rituximab difficult to access

Remission Induction
Summary 



Remission Maintenance









Rate of major relapse at 28 months: 29 
% in the AZA group vs 5 % in the 
rituximab group (P=0.002)







At month 24:  relapse rate 
was 15 % vs 38 %
At month 48: relapse rate was 
50 % vs 78 %





 Despite higher doses rituximab, 15 % relapse rate during the maintenance phase 
and almost 50 % during the follow up phase  

 Hypogammaglobulinemia remains a problem
 Supports reduction in glucocorticoid exposure (70 % used low dose steroids)



Remission maintenance
Summary 

Rituximab superior to AZA

Minimum duration of maintenance: weak evidence. The EULAR and KDIGO guidelines advise 
maintenance therapy for at least 24–48 months following induction. Relapse risk factors should be taken 
into consideration. 

 ANCA serologies can help but should not replace clinical judgement

 IgG levels should be monitored every 6 months if using rituximab for maintenance

 Glucocorticoids should not be withdrawn early if using AZA (or MMF or MTX) for maintenance



The role of Plasmapheresis





Severe or life threatening events occurred in ~ 50 
% of the patients with leukopenia and infections 
being the most common





Serious infections at 1 year were less 

common in the reduced-dose steroids group 

than in the standard- dose group (incidence 
rate ratio, 0.69; 95% CI (0.52 to 0.93)





Use of Plasma exchange is supported by The KDIGO and The American Society of Apheresis 2020 
guidelines for patients with SCr >3.4 mg/dl (>300 mmol/l), patients requiring dialysis or with rapidly 

increasing SCr, and patients with diffuse alveolar hemorrhage who have hypoxemia



 Infections rather than active vasculitis have become the major cause of mortality in the first treatment 
year.

 In a review of four of the randomized controlled trials performed by The European Vasculitis Study 
Group, mortality was 11 % in the first year. Infection was the direct cause of death in 50% of the cases 
while active vasculitic disease was the sole cause in only 14% of patients.

 In a retrospective review of 113 patients with WG, Cyclophosphamide and corticosteroids were 
independently associated with significantly higher risk of major infection.

Turnbull J, et al. Adverse effects of therapy for ANCA-associated vasculitis Best Pract Res Clin Rheumatol. 2009

Charlier C et al. Risk factors for major infections in Wegener’s granulomatosis: analysis of 113 patients. Ann Rheum Dis 2009;68:658–663.

Walsh M et al. Effects of duration of glucocorticoid therapy on relapse rate in antineutrophil cytoplasmic antibody associated vasculitis: a meta-
analysis. Arthritis Care Res (Hoboken). 2010;62:1166–1173



Minimizing corticosteroids

RAVE LOVAS RITAZAREM PEXIVAS

Induction Maintenance

 Newly diagnosed and 
relapsing AAV equally

 Prednisone was 
stopped by 5 months

 Newly diagnosed
 MPO – AAV
 Rituximab induction
 Excluded patients with 

DAH and GFR < 15 
ml/min

 Less infections in the 
reduced steroid arm

 Relapsing AAV
 70 % of the patients 

used reduced dose 
steroids

 Patients with severe 
disease (GFR < 50 
ml/min or DAH)

 Majority treated with 
CYC

 Serious infections at 
one year were less 
common in the reduced 
dose steroid group

 Avacopan for steroid sparing: High cost, limited availability, and lack of long-term safety data are 
currently barriers to its wider application.







 No cases of N. Meningitidis
 LFTs abnormalities (5.4% vs 3.7%) 





Diagnosis of AAV

Disease assessment

Induction of remission

No organ-threatening involvement Vital organ/life-threatening
Serum creatinine >3.4mg/dl (>300 μmol/l)

Cyclophosphamide + (glucocorticoid taper OR 
avacopan)

Rituximab + cyclophosphamide
OR

Cyclophosphamide +(glucocorticoid taper OR avacopan)
Consider plasma exchange

Rituximab + (glucocorticoid taper 
OR avacopan)

Disease control ‘on drug’ remission

Maintenance

Continue rituximab

Stop rituximab
Taper azathioprine

Switch to azathioprine
Taper glucocorticoids

‘Off drug’ remission



Clinical Cases



Case 1

36 year old female patient with PMH significant for PFO status post closure in 2010 

 Initially presented to an outside hospital with pain in the left gluteal region treated with multiple types of 
antibiotics. After discharge home, she was taking ibuprofen consistently for body aches. No joint pains or 
swelling, malar rash, photosensitivity or oral ulcers



369 micromole/L 

229 micromole/L 

90-100 micromole/L

Urinalysis: 2 + protein, > 25 RBCs/hpf, no WBCs. UPCR 276 mg/mmole



Kidney Biopsy





369 micromole/L 

229 micromole/L 

90-100 micromole/L

Case 1 cont’d 

 Management:

• Pulse steroids: 500 mg methylprednisolone daily for 3 days

• Rituximab 1 g x 2, 2 weeks apart

• IV cyclophosphamide 500 mg x 2 doses 

• UPCR down to 20 mg/mmole after ~ two years. UA: 1 + protein, 1-3 
RBCs/hpf



Case 2

39 year old male

Initially presented with sudden onset otalgia and right facial palsy. CT showed right osteomastoiditis and
TM perforation. Treated with IV antibiotics and steroids. He also underwent tympanoplasty with
mastoidectomy and right and facial nerve decompression.

 This was then followed with left ear pain and hearing impairment, weight loss, myalgia, arthralgia,
feverishness, with high ESR and RA factor. CT chest: Moderate-sized soft tissue mass of the anterior
segment of the right upper lobe with an aggressive appearance extending along the margin of the pleura
with pleural retraction and parasitization of the adjacent vasculature. There are multiple other
metastatic lesions involving the anterior segment of the right middle lobe, and a small nodules of the
right lateral segment of the upper lobe, and medial right lower lobe. PET CT was suspicious for lung
malignancy.

Bronchoscopy was suggestive of hemorrhagic features. Lung biopsy was suspicious for necrotizing
capillaritis

He was started on IV pulse steroids



Urinalysis: 2-3 + protein, > 25 RBCs/hpf, no WBCs. UPCR 
84 mg/mmole

213 micromole/L 

66 micromole/L

 ANA negative, ENA panel unremarkable, 
complement levels normal

 FLC assay normal, SPEP and serum IFE: no M spike
 Anti GBM negative. Anti PR3 ANCA positive at >8, 

anti- MPO ANCA negative. P-ANCA negative, C-ANCA 
positive at 1:40





 The patient was treated with pulse steroids followed by oral prednisone 60 mg daily tapered slowly and 
stopped after ~ 5-6 months

 4 weekly doses of IV rituximab 375 mg/m2 followed by maintenance rituxumab initially 1 g every 4 
months then decreased to 1 g every 6 months.

Qasim A, Al Qassimi S, Ghosn M and Namas R.  Granulomatosis with Polyangiitis Masquerading as 
Lung Cancer. Oman Medical Journal. 2024 Jan 9. doi 10.5001/omj.2026.16



Case 2 cont’d 

4 weekly doses of IV rituximab 375 mg/m2 
followed by maintenance rituxumab initially 1 g 
every 4 months then decreased to 1 g every 6 
months.  Completed 2.5 years of maintenance 
therapy. 

Facial palsy improved, still with hearing 
impairment. Lung nodules resolved. 

 Scr 100-110 micromole/L. No proteinuria.

Serial PR3- ANCA and C-ANCA negative. IgG levels 
normal.

Qasim A, Al Qassimi S, Ghosn M and Namas R.  Granulomatosis with 
Polyangiitis Masquerading as Lung Cancer. Oman Medical Journal. 2024 

Jan 9. doi 10.5001/omj.2026.16

213 micromole/L 

66 micromole/L 

100-110 micromole/L



Case 3

17 year old male patient

 6 weeks history of right ear pain and discharge not responding to antibiotics

 4 weeks history of generalized fatigue, intermittent fevers, rhinorrhea, dyspnea on exertion, pleuritic
chest pain, diffuse arthralgias and purpuric rash over lower extremities

 CT chest: Multiple nodular foci of presumed airspace disease in both lungs (greater than 10 in number) 
with the largest being in the left lower lobe measuring 22 mm x 21 mm.



270 micromole/L 

100 micromole/L 

87 micromole/L 

1 month 

Urinalysis: 2 + protein, > 25 RBCs/hpf, no WBCs. UPCR 81 mg/mmole





270 micromole/L 

100 micromole/L 

87 micromole/L 

1 month 

Case 3 cont’d 

Management:

• Pulse steroids: 500 mg methylprednisolone 
daily for 3 days

• Rituximab 375 mg/m2 weekly for 4 doses 

• 5 sessions of PLEX added after one week

• UPCR normalized after ~ one year. UA: 0-1 + 
protein, 3-5 RBCs/hpf


