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ANCA-Associated vasculitis

2012 Chapel Hill Consensus Conference
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ANCA = Anti-Neutrophil Cytoplasmic Antibodies
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Renal involvement in AAV

Frequent : 58-80% of GPA
80-100% of MPA
<20% in EGPA

Little M, Ann Rheum Dis, 2009

HR 13.6

Rapidly Progressive GN

Necrotizing crescentic
glomerulonephritis

Associated with increased mortality



Renal prognosis in AAV
Rhee, Arthritis & Rheum 2016 

ESRD-free survival

Adjusted for age, race, type of ANCA, site, baseline sCreat, 
duration of cyclophosphamide use and occurrence of relapse 

n=554 with renal AAVn=1631 with AAV

Nelveg-Kristensen, NDT 2022 

ESRD

Actual 5-year ESRD risk : 
10-15% of all AAV patients
20-25% of renal AAV patients



PRINCIPLES OF TREATMENT

IN ANCA-ASSOCIATED VASCULITIS (AAV)
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Stone, NEJM 2010

•Prospective multicenter north-american trial

•197 pts with GPA/MPA (de novo or relapse)

•Renal involvement : 66%

•Randomization (1:1) 

•RTX (375mg/m² x4) +CS, no maintenance IS

•CYC oral (3 months)+ CS, maintenance with AZA

•Rapid CS tapering (targetting withdrawal at M5)

•Primary endpoint : remission without CS at M6

RTX

(n=99)

CYC 

(n=98)

Primary Endpoint 64% 53%

Early relapses 11 14

ANCA negativity M6 47% 24%

Primary Endpoint

(Subgroup of Relapse Pts)

67% 42%

Non inferiority

No superioriy

P<0.05

P<0.05

RTX vs CYC for induction : the RAVE study

Patients with severe RF 

(creat>40 mg/L) or 

severe pulm. involvement 

were not included

No difference in terms of 

infectious complications

BUT



Kidney International 2024
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Control group

RTX group

The RITUXVAS trial

44 pts with severe renal AAV

mean eGFR 16 ml/min

7 deaths

10 serious infections 

Combination of RTX+CYC in severe renal AAV ? 
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Reduction of corticosteroid doses in AAV  

All patients in the PEXIVAS trial received an 
initial dose of i.v. methylprednisolone of 1–3 g



Reduction of corticosteroid doses in AAV  



Beware of rapid steroid tappering ? 

Composite endpoint :
-Death, 
-ESKD, 
-Refractory disease
-Relapse

HR 1.57 (95%CI 0.93-2.64)

Subgroup analysis : 
Increased risk in patients
with
-sCreat >300 mmol/l

RR 2.14; 95% CI 1.14-4.03

-RTX induction
RR 1.61; 95% CI 0.94-2.77

2023

Initial treatment : 
-75% IV CS pulses
-71% RTX induction



PEXIVAS

Walsh, NEJM 2020

50%

34%
16%

Primary endpoint / steroids : subgroup analysis

Beware of rapid steroid tappering ? 



Kidney International 2024



Complement blockade : 
a new way to reduce glucocorticoids ?  



Induction therapy in renal AAV : Avacopan

International, double blinded 

controlled non-inferiority trial

•331 patients 

•MPO vs PR3 :  57% / 43%

•Median eGFR at inclusion : 51 ml/min

Non-inclusion criteria : 

-eGFR <15 ml/min

-severe IAH

Jayne, NEJM 2021



Induction therapy in renal AAV : Avacopan

Jayne, NEJM 2021

Remission at 6 months

70% in GC group vs. 72% in Avacopan group



Induction therapy in renal AAV : Avacopan

Change from Baseline to Week 52 in Estimated Glomerular Filtration Rate among patients with 
Renal involvement at Baseline (n=268/330)

Jayne, NEJM 2021

+7.3 ml/min/1.73 m2 

+4.1 ml/min/1.73 m2 

Delta  = 3.2 ml/min

p<0.01



Induction therapy in renal AAV : Avacopan

Change from Baseline to Week 52 in Estimated Glomerular Filtration Rate among patients with 
eGFR <20 ml/min/1.73m2 at Baseline (n=50/330)

+16.1 ml/min/1.73 m2 

+7.7 ml/min/1.73 m2 

Delta  = 8.4 ml/min

Cortazar, Kidney Int Reports 2023

Patients with lower GFR 
may benefit from greater
GFR recovery (KDIGO 2024)
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Induction therapy in renal AAV : Plasma Exchange

Jayne, JASN 2007

•137 patients GPA/MPA with

Severe renal disease (Screat>500)

•The two groups of patients receive : 

CYC PO 2.5 mg/kg/d 

Cort : 1 mg/kg/d from D1

•Randomization : 

-Plasma exchange  

-i.v. Methylprednisolone
vs

The MEPEX study

PLEX

MethylPred

80%

57%

ESRD risk among survivors

is reduced by 24%  

(95% CI 6.1-41)

in the PLEX arm



Induction therapy in renal AAV : Plasma Exchange

The PEXIVAS trial Walsh, NEJM 2020



PRIMARY COMPOSITE 

ENDPOINT

Hazard Ratio (95%CI) P-value

Unadjusted 0.89 (0.68-1.17) 0.42

Per-protocol population 0.85 (0.66-1.16) 0.35

Censored at M12 0.77 (0.56-1.06) 0.11

Subgroups

< 60 years

> 60 years

1.20 (0.73-1.97)

0.75 (0.54-1.04)

0.13

Creat >500

Creat <500

0.98 (0.65-1.48)

0.77 (0.53-1.11)

0.38

PR3-ANCA

MPO-ANCA

0.84 (0.51-1.36)

0.84 (0.62-1.21)

0.91

No lung hemorrhage

Mild lung hemorrhage

Severe lung hemorrhage

0.95 (0.69-1.31)

0.64 (0.33-1.24)

0.67 (0.28-1.64)

0.49

IV CYC

Oral CYC

RTX

0.79 (0.55-1.14)

0.98 (0.61-1.57)

0.87 (0.38-1.96)

0.79

Induction therapy in renal AAV : Plasma Exchange

The PEXIVAS trial Walsh, NEJM 2020



Induction therapy in renal AAV : Plasma Exchange

MORTALITY ESKD M12

No effect on mortality, but improvement of kidney prognosis at M12

Walsh M, BMJ 2022The BMJ Metanalysis



Induction therapy in renal AAV : Plasma Exchange

Walsh M, BMJ 2022The BMJ Metanalysis

No clear effect on long-term kidney prognosis



Induction therapy in renal AAV : Plasma Exchange

Walsh M, BMJ 2022

The BMJ Metanalysis

Absolute risk

reduction of 

ESKD at 1 year

0.1% 2.1% 4.6% 16.0%

Absolute risk

increase of serious

infection

2.7% 4.9% 8.5% 13.5%

We suggest IS alone

without plasma exchange

We suggest IS with

plasma exchange

Walsh M, BMJ 2022



Points to consider when PLEX are discussed

• Presence of anti-GBM antibodies ? 

• Kinetics of sCreat ? 

• Extra-renal manifestations of AAV ?

PEXIVAS : 

191 DAH

61 severe DAH
(SaO2 <85% or
mechanical support)

Severe DAH with PLEX
Severe DAH without PLEX

Fussner, Am J Resp Crit Care Med 2024



Points to consider when PLEX are discussed

• Presence of anti-GBM antibodies ? 

• Kinetics of sCreat ? 

• Extra-renal manifestations of AAV ?

• Refractory AAV despite initiation of IS ? 

• Frailty/infectious risk of the patient ? 

• Result of kidney biopsy ? 



Nezam, JASN 2022

Retrospective study of the FVSG
187 pts treated with PLEX 
233 pts without PLEX



Points to consider when PLEX are discussed

• Presence of anti-GBM antibodies ? 

• Kinetics of sCreat ? 

• Extra-renal manifestations of AAV ?

• Refractory AAV despite initiation of IS ? 

• Frailty/infectious risk of the patient ? 

• Result of kidney biopsy ? 

PEXIVAS : Post-hoc analysis of PLEX efficacy according to renal pathology  



Kidney International 2024

Guillevin, NEJM 2014MAINRITSAN Trial Smith, Ann Rheum Dis 2023RITAZAREM Trial



86.4%

83.8%

p=0.58

Charles P, ARD 2018

Using CD19+ count and ANCA titer to re-inject RTX ? 



Kidney International 2024



Kidney International 2024

REMAIN Trial Karras A, Ann Rheum Dis 2017



Kidney International 2024

MAINRITSAN 3 Trial

18 vs (18+18) months maintenance treatment

Charles P, Ann Int Med 2020

96%

74%

R2



Kidney International 2024



Renal prognosis in AAV : when can we save nephrons ? 

Induction 

therapy

Maintenance 

therapy

BVAS

tinitial 
flare

relapse

Induction 

therapy

Early diagnosis
and treatment

Rapid resolution
of glomerulonephritis

Improvement of 
Nephroprotection Prevention and early

recognition of flare



Nephroprotection in AAV-associated nephropathy

Occurrence of ESKD  is not always associated with active glomerulonephritis
but with slow progression of chronic damage 

Lionaki et al, Kidney Int 2009



Nephroprotection in AAV-associated nephropathy

Proteinuria in chronic glomerular diseases is associated with initial damage 
but also with renal outcome

Pitcher, CJASN 2023

Renal prognosis in 
IgA nephropathy



Nephroprotection in AAV-associated nephropathy

Is persistent proteinuria (after induction of remission) predictive in AAV ?

IMPROVE

(Hiemstra
2010)

156 new 
AAV

Induction 
CYC

Maintenance 

AZA vs MMF

MYCYC 

(Jones 2019)

140 new 
AAV

CYC vs MMF AZA

RITUXVAS

(Jones 2010)
44 new AAV CYC vs RTX +/- AZA

MAINRITSAN

(Guillevin 2014)

115 new or 
relapsing

AAV
CYC RTX vs AZA 

MAINRITSAN 2

(Charles 2018)

162 new or 
relapsing

AAV

CYC, RTX or 
MTX

Fixed vs 
tailored RTX

441 with renal
involvement

571 in primary
analysis

Data for 614/617 
patients

Benichou N, Karras A, Kidney Int 2023

Metanalysis of 5 EUVAS and FVSG RCTs



Nephroprotection in AAV-associated nephropathy

Is persistent proteinuria (after induction of remission) predictive in AAV ?

Metanalysis of 5 EUVAS and FVSG RCTs

Variables Adjusted HR 95% CI p value

Age (per 1-year increase) 1.04 1.00 - 1.07 0.056

Anti-MPO specificity 1.09 0.42 – 2.86 0.107

Maintenance therapy: 

other than RTX

0.79 0.32 – 1.97 0.611

Serum creatinine after induction   

therapy (per 1 mmol/L)

1.01 1.01 – 1.02 < 0.001

Hematuria after induction therapy 1.50 0.62 – 3.62 0.369

UPCR after induction therapy 

≥ 0.5 g/g 

3.06 1.09 – 8.59 0.034

Multivariate Cox regression analysis of 
factors associated with death or ESKD

Benichou N, Karras A, Kidney Int 2023



Nephroprotection in AAV-associated nephropathy

Is persistent proteinuria (after induction of remission) predictive in AAV ?

Chalkia A, Vasculitis Workshop 2024

Kaplan Meier analysis of ESKD in the

late progressors cohort according to the 

presence or absence of albuminuria

at 6 months ( < or > 300 mg/g)



Nephroprotection in AAV-associated nephropathy

Is persistent proteinuria a target for nephroprotection in AAV?

-No data available concerning the benefits of usual antiproteinuric therapy (ACEi / ARB) or
nephroprotective measures (glycemic control,  tobacco, salt restriction) in AAV nephropathy

-What about new drugs with renoprotective properties ? 
• SGLT2 inhibitors (SGLT2i) – dapagliflozin, empagliflozin…
• Mineralosteroid Receptor Antagonists (MRA) - finerenone
• GLP1R agonists - semaglutide, liraglutide…
• Endothelin receptor antagonists (ERA) – sparsentan

Role of nephrologists for 
prevention of CKD progression 

in AAV patients



Conclusions : AAV treatment
• Rituximab can replace Cyclophosphamide for induction, except in patients with

severe kidney or pulmonary involvement. 

• Rituximab + Low-dose Cyclophosphamide can be used in patients with GFR <15

• Doses of corticosteroids can be rapidly taperred (in most cases) 

• Avacopan can be used instead of steroids in patients with high risk of CS toxicity
(and possibly to improve renal recovery ?) 

• Plasma exchange can be discussed in patients with initial sCreat >300, but are 
associated with important infectious risk

• Rituximab must be prefered for maintenance therapy, when available

• The duration of maintenance therapy (2 to 4 years) depends on relapse risk

• Nephroprotective antiproteinuric treatments are important for delaying ESKD
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Evaluating and reducing relapse risk in AAV

• Every renal relapse is associated with a decrease in eGFR of 8-12 ml/min

• Associated with an increased risk of ESRD

de Joode, CJASN 2013

Wester Trejo, Rheumatology 2019



Evaluating and reducing relapse risk in AAV

King, Rheumatology Advances in Practice 2021 

initial patient/disease characteristics



Evaluating and reducing relapse risk in AAV

initial patient/disease characteristics

Thietart, J Int Med 2022



Evaluating and reducing relapse risk in AAV

initial patient/disease characteristics



Evaluating and reducing relapse risk in AAV

initial patient/disease characteristics

FVSG Relapse Score (FRS) : 
1 point for PR3-ANCA, 
1 point for eGFR ≥30 
1 point for age ≤75 years
at AAV diagnosis



Evaluating and reducing relapse risk in AAV

During or after maintenance therapy

1. B-cell depletion and repopulation 

2. ANCA titer
Persistence of ANCA despite treatment is associated with increased relapse risk

Most  (>80%) relapses occur after B-cell repopulation

Early (<12mo) B-cell repopulation is associated with relapse



McDermott ARD 2022

Adjusted HR  : 0.55 (0.38 to 0.81) 

HRs of positive ANCA 
to predict relapse 

Terrier ARD 2018



Evaluating and reducing relapse risk in AAV

During or after maintenance therapy

1. B-cell depletion and repopulation 

2. ANCA titer
Persistence of ANCA despite treatment is associated with increased relapse risk

Doubling of ANCA titer (ELISA) has been associated with increased risk for relapse 

Most  (>80%) relapses occur after B-cell repopulation

Early (<12mo) B-cell repopulation is associated with relapse



Evaluating and reducing relapse risk in AAV

The prognostic value of ANCA titer

Doubling of ANCA titer (ELISA)

has been associated with a

8- to 23- fold increased risk for relapse 



The clinical use of ANCA titer and CD19+ count

86.4%

83.8%

p=0.58

Charles P, ARD 2018

Evaluating and reducing relapse risk in AAV



Evaluating and reducing relapse risk in AAV

During or after maintenance therapy

1. B-cell depletion and repopulation 

2. ANCA titer
Persistence of ANCA despite treatment is associated with increased relapse risk

Doubling of ANCA titer (ELISA) has been associated with a 8- to 23- fold increased risk for relapse 

3. Plasma rituximab concentration

Most  (>80%) relapses occur after B-cell repopulation

Early (<12mo) B-cell repopulation is associated with relapse

Low trough levels of RTX at M3 are 

associated with relapse

Khoudour, A&R 2023



Evaluating and reducing relapse risk in AAV

During or after maintenance therapy

1. B-cell depletion and repopulation 

2. ANCA titer
Persistence of ANCA despite treatment is associated with increased relapse risk

Doubling of ANCA titer (ELISA) has been associated with a 8- to 23- fold increased risk for relapse 

3. Plasma rituximab concentration

Most  (>80%) relapses occur after B-cell repopulation

Early (<12mo) B-cell repopulation is associated with relapse

Low trough levels of RTX at M3 are 

associated with relapse

Khoudour, A&R 2023

4. Hematuria
Persistent hematuria is associated with relapse risk 

Rhee, CJASN 2018



Evaluating and reducing relapse risk in AAV

Back to « old-fashion » and simple urine biomarkers ?  

Rhee, CJASN 2018



Evaluating and reducing relapse risk in AAV

Back to « old-fashion » and simple urine biomarkers ?  

Post hoc study pooling 5 RCT trials (MAINRITSAN1 and 2, RITUXVAS, MYCYC, IMPROVE),

evaluating the association of persistant hematuria,  with the occurrence of relapse

Benichou N, Kidney Int 2023

n=571, median FU : 28months

(29.8%)



Evaluating and reducing relapse risk in AAV

During or after maintenance therapy

1. B-cell depletion and repopulation 

2. ANCA titer
Persistence of ANCA despite treatment is associated with increased relapse risk

Doubling of ANCA titer (ELISA) has been associated with a 8- to 23- fold increased risk for relapse 

3. Plasma rituximab concentration

Most  (>80%) relapses occur after B-cell repopulation

Early (<12mo) B-cell repopulation is associated with relapse

Low trough levels of RTX at M3 are 

associated with relapse

Khoudour, A&R 2023

4. Hematuria
Persistent hematuria is associated with relapse risk 

4. New biomarkers ?



Prognostic value of lymphocyte subpopulations ?

Memory T-cells 
(+transcription of genes involved in 

IL-7R pathway and TCR signaling)

-Presence associated with relapse

in SLE, AAV, Crohn disease

McKinney, Nat Med 2010

Evaluating and reducing relapse risk in AAV



Prognostic value of lymphocyte subpopulations ?

Naive B-cells  (CD19+CD27-)
-Decreased in active vasculitis

-Their absence at M6 is associated with relapse

Regulatory B-cells (CD19+CD5+) 
-Decreased in active vasculitis

-Low B reg count at M6 is associated with relapse

Bunch, ARD 2015 Md Yusof, ARD 2015

Plasmablasts (CD27+CD38 Hi)
-High frequency during remission predicts

relapse in GPA 

Von Borstel, Front Immunol 2019

Evaluating and reducing relapse risk in AAV



O’Reilly, JASN 2016 Aendekerk CJASN 2016

Late (but non-invasive) diagnosis of renal relapse

Evaluating and reducing relapse risk in AAV



Evaluating and reducing relapse risk in AAV

usCD163 : released from activated glomerular macrophages

MCP-1 : produced from renal cells to recruit macrophages  

Combination of urine biomarkers ? 


