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ANCA-associated vasculitis

Necrotizing vasculitis, with few or no 
immune deposits, predominantly 
affecting small vessels (i.e., capillaries, 
venules, arterioles, and small arteries) 

PR3 MPO

Associated with ANCA 
targeting myeloperoxidase 
or proteinase 3

Systemic disease with 
pulmonary, ENT and renal 
involvement
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GPA/MPA vs. EGPA : Distinct phenotypes
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GPA/MPA vs. EGPA : Distinct trials



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

Specks U et al, N Engl J Med,
2013;369:417-27

Double-blind RCT
197 patients

98 patients99 patients

Prednisone
+ RTX 375 

mg/m2/wk x 4
+ placebo-CYC

Prednisone
+ oral CYC 3-6 

mo.
+ placebo-RTX

AZA
12-15 mo.

Nothing
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RTX 
(n=99)

CYC 
(n=98)

GPA (%) 75 76

MPA (%) 24 24

1st flare (%) 48 49

ENT (%) 61 56

Pulmonary (%) 52 54

AH 27 24

Renal (%) 66 66

eGFR (ml/min) 54 69

Hypothesis
RTX = CYC



Primary outcome : BVAS = 0 at 6 months and no steroids

RTX arm 63/99 (64%)

CYC arm 52/98 (53%) 

P<0.001 for non-inferiority

P=0.09 for superiority

Relapsing patients subgroup

RTX arm 67% vs. CYC arm 42%

P=0.01 for superiority

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

Specks U et al, N Engl J Med,
2013;369:417-27

Excluded patients :
- Alveolar hemorrhage 
requiring mechanical 
ventilation
- Rapidly progressive enal
failure with serum 
creatinin >350 mol/L



Jones RB et al, N Engl J Med, 2010;363:211-20

Phase 2, open-label
44 patients

33 patients11 patients

Prednisone
+ RTX 375 

mg/m2/wk x 4
+ CYC IV day 1/15

Prednisone
+ CYC IV
3-6 mo.

AZA Nothing

IN
D

U
C

TI
O

N
EN

TR
ET

IE
N

RTX /CYC
(n=33)

CYC 
(n=11)

Median age 68 67

GPA (%) 55 36

MPA (%) 36 36

Renal-limited 9 27

Renal (%) 100 100

eGFR (ml/min) 20 12

Dialysis (%) 24 9

PLEX (%) 24 27

Hypothesis
RTX/CYC > CYC



Jones RB et al, N Engl J Med, 2010;363:211-20

Primary endpoints

Sustained remission rates at 12 months

Severe adverse events 

Sustained remission rates

25/33 (76%) in the rituximab group

9/11 (82%) in the control group (P=0.68) 

Severe adverse events 

14/33 (42%) in the rituximab group (42%)

4/11 (36%) in the control group (P=0.77) 

Death: 6/33 (18%) in the RTX/CYC group 

vs. 1/11 (9%) in the control group



Induction phase Maintenance phase

Evaluation at 
28 months

R = 500 mg RTX-fixed dose

Hypothesis
RTX > AZA

Guillevin L et al, N Engl J Med, 2014;371:1771-80



Guillevin L et al, N Engl J Med, 2014;371:1771-80

AZA
(n=58)

RTX
(n=57)

GPA (%) 69 82

MPA (%) 31 18

1st flare (%) 81 79

ENT (%) 71 84

Pulmonary (%) 66 58

AH 19 16

Renal (%) 71 70

eGFR (ml/min) 58 68

Nervous system 33 40



HR AZA vs RTX: 
2.51 [1.35 ; 4.69]
P=0.003

HR AZA vs RTX: 
2.11  [1.19 ; 3.73]
P=0.012

Terrier B et al, Ann Rheum Dis, 2018



Terrier B et al, Ann Rheum Dis, 2018



Charles P, Terrier B et al, Ann Rheum Dis, 2018

Open-label, multicenter, randomized controlled trial

Patients in complete remission after induction therapy with 
glucocorticoids plus RTX or CYC

D0 D15 M6 M12 M18

D0 M6 M12 M18 M28M15M9M3

Fixed-schedule RTX regimen

Individually tailored RTX regimen based on ANCA and CD19 
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n = 81

Randomization



Charles P, Terrier B et al, Ann Rheum Dis, 2018

Relapse-free survival
Number of relapses at month 28 

14 relapses (17.3%) in 13 tailored-
infusion recipients vs. 8 (9.9%) in 8 fixed-
schedule patients (P=0.22)

Rituximab infusions

3 (IQR 2–4) infusions in the tailored-arm

5 (IQR 5–5) infusion in the fixed-arm

Safety

85% in the tailored-arm vs. 91% in the 
fixed-arm with at least one AE (P=0.33)

P=0.58



Charles, Presse Med, 2013

Rituximab may be prescribed for the same indications as 
cyclophosphamide to induce remission of certain GPA and MPA 
forms (RAVE study)

However, this recommendation does not apply to AAV forms 
excluded from the RAVE study, i.e. patients with alveolar 
hemorrhage requiring mechanical ventilation or those with 
rapidly progressive renal failure with creatinine >350 mol/L

Should rituximab be used in very severe 
vasculitis forms (alveolar hemorrhage, 
renal failure) ?

Recommendations of the French 
Vasculitis Study Group on the use of 
rituximab in AAV



Should rituximab be used in very severe 
vasculitis forms (alveolar hemorrhage, 
renal failure) ?

Therapeutic options in these patients :

 Cyclophosphamide (even if cumulative dose >10 grams)

 Rituximab (even if not validated, especially in relapsing 
patients or women of childbearing age)

 Combination of rituximab plus cyclophosphamide as in 
RITUXVAS trial (evaluated for renal failure, not for AH)

 Combination of rituximab plus plasma exchanges (but 
PEXIVAS showed that PLEX did not reduce mortality or ESRD, 
but only 8-9% of patients with alveolar hemorrhage)

It could, in some situations, but in the 
absence of high-quality data



What is the optimal dose and duration in 
maintenance phase ?

Charles, Ann Rheum Dis, 2018
Guillevin, N Engl J Med, 2014

Two RTX regimens can be used after remission 
achievement to maintain the remission of the 
disease

D0 D15 M6 M12 M18

D0 M6 M12 M18M15M9M3

Fixed-schedule RTX regimen

Individually tailored RTX regimen based on ANCA and CD19 
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Terrier, Ann Rheum Dis, 2018
Specks, N Engl J Med, 2013
Stone, N Engl J Med, 2010

PR3 vs. MPO-ANCA : Distinct prognosis at 
the rituximab era

Rituximab as induction therapy Rituximab as maintenance therapy



What is the optimal duration in 
maintenance phase ?

MAINRITSAN 3
Extension of MAINRITSAN 2

Patients still in remission
97 patients 

RTX 500 mg
at day 0, 
M6, M12 
and M18
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Placebo
at day 0, 
M6, M12 
and M18

10 
months

10 
months

 Comparison of 18 months 
vs. 46 months

 Primary endpoint : relapse 
free survival

 Results probably presented 
at ACR 2019

 Will statistical power be 
enough for subgroup 
analyses ? 



What is the optimal dose in 
maintenance phase ?

 RTX 1 g every 4 months 
(total 5 g) vs. 500 mg every 
6 months (total 2.5 g)  

 Primary endpoint : relapse 
free survival

 Concerns about using such 
dose of RTX on the risk of 
severe infections 



Do all patients require a 
maintenance treatment ?

MASTER-ANCA
Patients with ESRD

in remission
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24 months of
follow-up

 Morbidity and mortality of 
immunosuppressive agents

 Significant predictors of 
mortality: advancing age, 
eGFR <15 mL/min

 Patients with higher 
creatinine levels have a 
lower risk of relapse (sHR
0.39 [95% CI 0.22-0.69] for a 
creatinine level >200 
μmol/L)

 Could patients with ESRD 
benefit from the absence of 
maintenance treatment ? Flossman, Ann Rheum Dis, 2011

Walsh, Arthritis Rheum, 2012

Continuation 
or initiation 
of IS therapy

Discontinuation 
or non-initiation 

of IS therapy



Indications of plasma exchanges in combination with
glucocorticoids and cyclophosphamide/rituximab

Rapidly progressive glomerulonephritis with serum creatinin 
>500 µmol/L

Rapidly progressive glomerulonephritis with serum creatinin 
between 150 and 500 µmol/L BUT rapid progression of renal 
failure

Severe alveolar hemorrhage (massive hemoptysis, acute 
respiratory distress syndrome)

Rapidly extensive mononeuritis multiplex
Refractory vasculitis despite optimal treatment

What place for plasma exchanges 
before 2018 ?



Jayne DR et al, J Am Soc Nephrol, 2007;18:2180-88

 Treatment of severe renal vasculitis 
with serum creatinin >500 µmol/L 

 Comparison between pulses of MP vs. 
PLEX, in combination with oral CYC

 Primary endpoint : dialysis 
independence at 3 months (49% with 
MP vs. 69% with PLEX, P=0.02)

 Secondary endpoints : renal survival at 
12 months (57% with MP vs. 81% with 
PLEX, P=0.008)



Walsh M et al, Kidney Int, 2013;84:397-402

 HR for death/ESRD for PLEX vs. MP: 
0.81 (IC 95% 0.53-1.23) 

 HR for death for PLEX vs. MP:  1.08 
(IC 95% 0.67-1.73)

 HR for ESRD for PLEX vs. MP:                                
0.64 (IC 0.40-1.05, P=0.08)

 No long-term benefit of PLEX



Walsh, Trials, 2013

 704 patients with severe 
ANCA-associated 
vasculitis: 

 Renal failure with 
eGFR <50 mL/min

 Alveolar hemorrhage

 Composite primary 
endpoint : time to 
death/ESRD (= dialysis 
for >12 weeks)

*PLEX Arm : 7 PLEX
over 14 days

*



Walsh, ACR Congress, 2018
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No PLEX

PLEX

Primary outcome occurred in 28% of patients allocated 
to PLEX compared to 31% in the no PLEX group (HR 

0.86, 95% CI 0.65 to 1.13; P=0.27)



Analysis of patients with AH suggesting a signal in favor 
of PLEX, with a relative risk of achieving the composite 
primary endpoint of 0.95 in the absence of AH, 0.65 in the 
presence of moderate AH and 0.67 in the presence of a 
severe AH (P=NS)

Possible benefit at 1 year and in severe alveolar 
hemorrhage ?

Walsh, ACR Congress, 2018



Walsh, ERA EDTA Congress, 2018

 Primary outcome occurred in 
28% in the reduced GCs group 
and 26% in the standard GCs 
group (absolute risk difference 
2.3%, 90% CI -3.4% to 8.0%; 
non-inferiority hypothesis met)

 Serious infections in the first 
year occurred less often in the 
reduced GCs group compared to 
the standard group (incidence 
rate ratio 0.70, 95% CI 0.52 to 
0.94; P=0.02)



What place for plasma exchanges after
2018 ?

Unlike MEPEX, all patients received pulses of MP 

No data on the presentation and histologic characteristics of 
renal involvement, variables that may impact response to PLEX

Possible inclusion bias due to reluctance to randomize patients 
with life-threatening manifestations, based on MEPEX results

No data in some severe clinical forms (cerebral vasculitis, 
myocarditis, ...)

www.vascularites.org

Recommendations of the French 
Vasculitis Study Group on the use of 
PLEX in AAV



Recommendations of the French 
Vasculitis Study Group on the use of 
PLEX in AAV

What place for plasma exchanges after
2018 ?

www.vascularites.org

Although the use of PLEX must be reduced, we can not exclude 
their interest in some patients, in particular:

 Patients with severe alveolar hemorrhage

 Patients with persistent worsening of renal failure despite 
conventional GCs combined with cyclophosphamide or 
rituximab

 Patients presenting with a RPGN and/or AH without certainty in 
the diagnosis, at least until the results of anti-GBM antibodies 
and/or the certainty of the diagnosis



Take home messages

 Rituximab has been a major therapeutic advance 
in the management of AAV

 The use of rituximab is well defined in many 
situations in GPA and MPA

 Uncertainties still remain in some forms of AAV 
and on the optimal (dose ?) duration in 
maintenance

 Optimal regimen in maintenance phase is 
currently under evaluation

 The use of PLEX has still probably have a role but 
has to be clarified



www.vascularites.org
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