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Figure 2. Kaplan–Meier Plots of the Risk of Disease Relapse after Complete Remission.

Panel A shows the time to the first disease relapse after complete remission according to treatment group (rituximab [RTX] or cyclophos-
phamide–azathioprine [CYC–AZA]). Panel B shows the time to the first disease relapse after complete remission according to baseline type 
of antineutrophil cytoplasmic antibody (ANCA) (proteinase 3–ANCA [PR3] or myeloperoxidase-ANCA [MPO]). Panel C shows the time to the 
first disease relapse after complete remission according to baseline type of ANCA in each treatment group. Panel D shows the time to the 
first disease relapse after complete remission among patients with a diagnosis of granulomatosis with polyangiitis (GPA) who were also pos-
itive for proteinase 3–ANCA and had a severe relapse at baseline, as compared with all other patients in each treatment group. In Panels C 
and D, the overall P values are for the comparison of the four patient groups, whereas the other P values are for the comparisons between the 
two treatment groups within each defined patient subgroup. For additional details, see https://www.itntrialshare.org/RAVE18mos/Fig2.html.
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(17%) had events leading to discontinuation of 
treatment.

More patients in the control group than in the 
rituximab group had one or more of the pre-
defined selected adverse events: 32 (33%) versus 
22 (22%) (P = 0.01) (Table 2). More episodes of 
grade 2 or higher leukopenia (white-cell count, 
<3000 per cubic millimeter) in the control group 
(10, vs. 3 in the control group) accounted for most 
of this difference (Table 2). Eight patients in the 
rituximab group were hospitalized for adverse 
events related to either the disease or its treatment, 
as compared with 2 in the control group. No pat-
tern emerged with respect to causes of hospital-
ization. During the first 6 months of the trial, 
solid malignant tumors were diagnosed in 1 pa-
tient in each group; 2 patients in the control group 
and 1 in the rituximab group died.

Six malignant conditions developed in 5 addi-
tional patients after 6 months. Four of those pa-
tients had been assigned initially to rituximab and 
one had been assigned to cyclophosphamide. The 
specific types of solid malignant tumors among 
patients who received rituximab were papillary 
thyroid cancer (in 1 patient), uterine cancer (in 
1 patient), prostate cancer (in 1 patient), colon 
cancer (in 2 patients), bladder cancer (in 1 patient), 
and lung cancer (in 1 patient). The specific types 

of solid malignant tumors among patients who 
received cyclophosphamide were prostate cancer 
(in 1 patient) and lung cancer (in 1 patient). 
Among patients with exposure to rituximab dur-
ing the trial, malignant conditions developed in 
6 of 124 (5%), as compared with 1 of 73 patients 
without exposure to rituximab (1%, P = 0.26). With 
the exception of two cases of prostate cancer, all 
patients in whom malignant conditions developed 
had histories of exposure to at least two medica-
tions known to increase the risk of cancer (cy-
clophosphamide, azathioprine, or methotrexate) 
(see the Supplementary Appendix).

Discussion

Although a randomized, controlled trial involv-
ing patients with severe ANCA-associated vascu-
litis that compared cyclophosphamide head to 
head with another agent had long been deemed 
unethical,30 uncontrolled studies have suggested 
that rituximab has efficacy for remission induc-
tion in ANCA-associated vasculitis.21-23 Those 
promising results led to the current study, which 
suggests that rituximab plus glucocorticoids pro-
vides similar results to cyclophosphamide plus 
glucocorticoids for induction of remission.

The observed treatment effects were consistent 
across all measures of clinical efficacy. A higher 
percentage of rituximab-treated patients reached 
the primary end point (64% vs. 53%); the differ-
ence exceeded the prespecified noninferiority mar-
gin by 31%. In addition, in a prespecified sub-
group analysis,31 patients who presented with 
relapsing disease and who received rituximab 
fared substantially better than did those with re-
lapsing disease who received cyclophosphamide. 
Among patients with severe renal disease or al-
veolar hemorrhage, the outcomes were similar 
with the two treatment regimens.

The likelihood of remission at 6 months is af-
fected by whether glucocorticoids have been ta-
pered and discontinued entirely, as well as by the 
specific definition of remission.32-35 Several dif-
ferences in trial design may explain why the re-
mission rates in this trial were lower than those 
in some other vasculitis trials.10,11,32-35 Particu-
larly important is the fact that in other vasculitis 
trials, patients have generally been permitted to 
continue to receive glucocorticoids for 1 year or 
longer. In addition, some of the patients in other 
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Figure 2. Treatment Effect According to Prednisone Dose at 6  Months.

Point estimates and 95.1% confidence intervals are shown for the treatment 
effect, defined as the difference in rates of complete remission between the 
treatment groups. The criterion for the noninferiority of rituximab was a differ-
ence in remission rates of 20 percentage points, and the criterion for superior-
ity was a difference of 0 percentage points. For both complete remission with 
0 mg of prednisone per day and complete remission with less than 10 mg per 
day, the difference in remission rates was above 20 percentage points, mean-
ing that the criterion for the noninferiority of rituximab was met (P<0.001 for 
both comparisons).
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condition seen in most of the study population. 
Our data also show that successive 500-mg infu-
sions of rituximab, given every 6 months up to 
month 18 after remission, were not associated with 
more frequent severe adverse events than aza-
thioprine.

Although previous studies of ANCA-associated 
vasculitides identified effective remission-induc-
tion treatments,6,16-18 the best strategy for main-
taining remission has been unclear. The present 
trial was designed to investigate, in patients in 
remission, the efficacy and safety of systematic 
rituximab infusions for maintenance, with a 
500-mg infusion on days 0 and 14 and then ev-
ery 6 months. The 6-month interval between in-
fusions was chosen somewhat arbitrarily but was 
based on reported B-cell reconstitution and re-
lapses after a median of 1 year (range, 4 to 37 
months for the latter) in early studies of patients 
given rituximab for induction.11,19 The 500-mg 
rituximab dose is lower than that used for induc-
tion or maintenance of remission in other condi-
tions, such as rheumatoid arthritis. We opted for 
this dose because enrolled patients were in re-
mission — that is, already B-cell–depleted — 
and with the aim of limiting the risk of infection. 
We previously treated several patients with the 
low-dose regimen used in the present study.20 The 
results of several recent studies of other autoim-
mune diseases have also suggested that lower 
rituximab doses, as compared with the higher 
ones considered to be conventional, could achieve 
similar efficacy.21-24

Our trial has several strengths. It was designed 
as a superiority trial to determine whether an 
expensive therapeutic option (rituximab) would 
provide a clear advantage over a less costly but not 
entirely satisfactory option in terms of efficacy and 
relapse prevention. The 29% rate of major relapse 
in the azathioprine group was lower than that 
predicted in our primary hypothesis (40%), which 
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Figure 2. Kaplan–Meier Curves for the Probability  
of Remaining Free of Relapse According to Treatment 
Group.

Patients were randomly assigned to receive mainte-
nance therapy with rituximab (500 mg on days 0 and 
14 and then months 6, 12, and 18 after the first infu-
sion [arrows]) or azathioprine (2 mg per kilogram per 
day from month 0 to 12, 1.5 mg per kilogram per day 
until month 18, then 1 mg per kilogram per day until 
the last day of month 22 [horizontal gray bars]). Panel 
A shows the probability of remaining free of major re-
lapse after randomization. The hazard ratio for major 
relapse for patients in the azathioprine group, as com-
pared with rituximab recipients, was 6.61 (95% CI, 
1.56 to 27.96; P = 0.002). Panel B shows the probability 
of remaining free of major or minor relapse after ran-
domization. The hazard ratio for major or minor re-
lapse in patients in the azathioprine group, as com-
pared with rituximab recipients, was 3.53 (95% CI, 
1.49 to 8.40; P = 0.01).
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condition seen in most of the study population. 
Our data also show that successive 500-mg infu-
sions of rituximab, given every 6 months up to 
month 18 after remission, were not associated with 
more frequent severe adverse events than aza-
thioprine.

Although previous studies of ANCA-associated 
vasculitides identified effective remission-induc-
tion treatments,6,16-18 the best strategy for main-
taining remission has been unclear. The present 
trial was designed to investigate, in patients in 
remission, the efficacy and safety of systematic 
rituximab infusions for maintenance, with a 
500-mg infusion on days 0 and 14 and then ev-
ery 6 months. The 6-month interval between in-
fusions was chosen somewhat arbitrarily but was 
based on reported B-cell reconstitution and re-
lapses after a median of 1 year (range, 4 to 37 
months for the latter) in early studies of patients 
given rituximab for induction.11,19 The 500-mg 
rituximab dose is lower than that used for induc-
tion or maintenance of remission in other condi-
tions, such as rheumatoid arthritis. We opted for 
this dose because enrolled patients were in re-
mission — that is, already B-cell–depleted — 
and with the aim of limiting the risk of infection. 
We previously treated several patients with the 
low-dose regimen used in the present study.20 The 
results of several recent studies of other autoim-
mune diseases have also suggested that lower 
rituximab doses, as compared with the higher 
ones considered to be conventional, could achieve 
similar efficacy.21-24

Our trial has several strengths. It was designed 
as a superiority trial to determine whether an 
expensive therapeutic option (rituximab) would 
provide a clear advantage over a less costly but not 
entirely satisfactory option in terms of efficacy and 
relapse prevention. The 29% rate of major relapse 
in the azathioprine group was lower than that 
predicted in our primary hypothesis (40%), which 
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Figure 2. Kaplan–Meier Curves for the Probability  
of Remaining Free of Relapse According to Treatment 
Group.

Patients were randomly assigned to receive mainte-
nance therapy with rituximab (500 mg on days 0 and 
14 and then months 6, 12, and 18 after the first infu-
sion [arrows]) or azathioprine (2 mg per kilogram per 
day from month 0 to 12, 1.5 mg per kilogram per day 
until month 18, then 1 mg per kilogram per day until 
the last day of month 22 [horizontal gray bars]). Panel 
A shows the probability of remaining free of major re-
lapse after randomization. The hazard ratio for major 
relapse for patients in the azathioprine group, as com-
pared with rituximab recipients, was 6.61 (95% CI, 
1.56 to 27.96; P = 0.002). Panel B shows the probability 
of remaining free of major or minor relapse after ran-
domization. The hazard ratio for major or minor re-
lapse in patients in the azathioprine group, as com-
pared with rituximab recipients, was 3.53 (95% CI, 
1.49 to 8.40; P = 0.01).
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with MPA). The reasons for randomization were as
follows: no remission (22 patients [11 receiving cyclo-
phosphamide and 11 receiving azathioprine]), major
relapses (13 patients [7 receiving cyclophosphamide and
6 receiving azathioprine]), and corticosteroid depen-
dence during induction or after minor relapses (4 pa-
tients [2 receiving cyclophosphamide and 2 receiving
azathioprine). Seven patients were randomized after
having experienced vasculitis flares, which in 5 patients
had been managed with corticosteroids according to the
protocol. Two patients received higher corticosteroid
doses and for longer durations than were foreseen by the
protocol before randomization, but these 2 patients were
retained for the final analysis.

The characteristics of the 2 groups at the time of
inclusion are summarized in Table 2. The only signifi-
cant between-group difference was the older age of the
cyclophosphamide-assigned patients at the time of inclu-
sion and randomization. The treatment responses of the
39 randomized patients are detailed in Figure 2.

Cyclophosphamide-treated group. Thirteen of the
19 patients randomized to receive pulse cyclo-
phosphamide achieved disease remission. One patient
died of bowel infarction after the first cyclophosphamide
pulse, and bowel infarction had not been an initial PAN
feature. The 5 cyclophosphamide nonresponders were

subsequently treated according to local practice. One
27-year-old patient with biopsy-proven MPA who was
randomized because of a major relapse, with CNS, renal,
and pancreatic involvement, underwent plasma ex-
changes after 2 cyclophosphamide pulses; she died of
thrombotic microangiopathy and sepsis 3 months after
randomization. Another patient with mononeuropathy
and biopsy-proven PAN was randomized after nonre-
sponse to first-line corticosteroids and steadily deterio-
rated despite receiving pulse and then oral cyclo-
phosphamide, plasma exchange, IV immunoglobulin,
and cyclosporine; he died at age 66 years of possible
CNS involvement. No autopsy was performed. In 3
patients, disease eventually went into remission, but 2 of
them experienced major relapses 7 months and 46
months after randomization, respectively; both of these
patients had CNS involvement (cerebrovascular dam-
age, pachymeningitis). Both of these patients received
IV cyclophosphamide, and disease was in remission in 1
patient, and the other patient was still receiving treat-
ment at study end.

Of the 13 patients with disease in remission after
receiving the allocated treatment, 4 experienced a re-
lapse 8 months, 19 months, 32 months, and 63 months
after randomization, respectively. Despite having re-
ceived IV cyclophosphamide, 2 of them experienced

Figure 1. Flow chart showing the distribution of 124 patients with polyarteritis nodosa (PAN) or
microscopic polyangiitis (MPA), from inclusion in the study through outcome and randomization for
additional immunosuppressive treatment. The reasons for noninclusion were as follows: no definite
PAN or MPA (n ! 17), factors of poor prognosis (n ! 8), refusal (n ! 3), contraindication to study drug
(n ! 2), or other (n ! 3). CS ! corticosteroids.

1190 RIBI ET AL
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usually reported [4,5,30–32]. This difference is probably explained by
the much longer follow-up in this study, which provided long-term
data that are usually not available elsewhere [4,5,30–32]. Furthermore,

it had been reported that PAN patients with isolated cutaneous
manifestations had a higher risk of relapse, which can cause a high
degree of discomfort [4,33]. Such patients accounted for 3.7% of all

Fig. 3. Overall survival (A–F) and disease-free survival (G–J) analyses of 118 patients with PAN (n= 57) or MPA (n= 61). P determined with log-rank tests. Data were censored after
120months of follow-up. MPA: microscopic polyangiitis; PAN: polyarteritis nodosa.

203M. Samson et al. / Autoimmunity Reviews 13 (2014) 197–205
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increased risk of induction failure or relapse. Glucocor-
ticoid use, assessed with AUC and adjusted to the mean
difference in dose from inclusion to study end and mean
dose among users at month 24, was comparable
between treatment arms (Figure 2B). At month 6 and
month 12, 31 patients (67.4%) and 25 patients (54.3%),
respectively, were still receiving allocated AZA (mean
! SD daily doses of 125.8 ! 25.4 mg at month 6 and
129.0 ! 29.5 mg at month 12). Month 24 outcomes are
shown in Figure 3. Hospitalization and outpatient visit
numbers were also comparable between arms.

Rates of patients with ≥1 SAE and ≥1 treat-
ment-related SAE were comparable in the 2 study arms
(data available upon request from the corresponding
author). AEs in the AZA arm led to study drug discon-
tinuation for 10 patients (2 each with agranulocytosis
or pancytopenia; 1 each with prolonged leukopenia,
hypersensitivity cutaneous reaction, acoustic neuroma
radiosurgery, or pregnancy that terminated participa-
tion; and 2 with liver enzyme abnormalities [alanine
aminotransferase >3 times the upper limit of normal
(ULN) and >6 times the ULN]). AEs in the placebo

Figure 2. A, Relapse-free survival since randomization according to treatment group. The analysis was limited to patients in whom remission was
achieved after enrollment, with their initially assigned treatments. Only each patient’s first remission was considered. B, Mean prednisone dose
over time since randomization according to treatment group.
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CHUSPAN 2 : AZA associé à la corticothérapie pour la rémission des EGPA, 
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HYPOTHESE 

Démontrer la supériorité d’un traitement combinant RTX et 
CTC comparativement au traitement de référence (CTC seul) 
dans le traitement des PAM sans facteur de mauvais 
pronostic 

Critère de jugement principal : Survie sans rechute à 
M18 et respect du protocole de décroissance de la 
corticothérapie (Failure free survival) 



CRITERES DE JUGEMENT 
SECONDAIRES 
Pourcentage de patients qui obtiennent une rémission 
 
Corticothérapie cumulée dans les 2 bras 
 
Temps écoulé jusqu’à la première rechute 
 
Pourcentage de patients sous corticoïdes à la fin du suivi 
 
Survie 
 
Qualité de vie 
 
Séquelles 



SCHEMA  DE L’ETUDE 

PAM 

18 mois 

Prednisone 
(Décroissance selon Pexivas) 

Critère principal de 
jugement 

Suivi  
jusqu’à  
5 ans 

J1-J15 
RTX 1g 

Prednisone 
(Décroissance selon Pexivas) 

J1-J15 
PBO-RTX 

106 patients 



CRITERES D’INCLUSION 

Patient ayant une PAM avec des anti-MPO 
 
Plus de 18  ans 
 
Pas de facteur de mauvais pronostic (FFS modifié =0) 
 
Au diagnostic ou en rechute avec une activité de la 
maladie <1 mois 
 
1 à 3 bolus de SMD autorisés initialement. Pas 
d’immunosuppresseur 
 



CRITERES D’EXCLUSION 
Autre vascularite associée aux ANCA (GPA, EGPA) ou PAN 
 
Positivité des anti-PR3 
 
Facteur de mauvais pronostic (FFS modifié≥ 0) 
 
Traitement CTC ≥ 10 mg/jour pendant ≥1 mois ou IS 
 
1 à 3 bolus de SMD autorisés initialement. Traitement par un 
immunosuppresseur 
 
Antécédent de cancer<5 ans, d’une infection VIH, VHB, VHC 
 
Enceinte, refus de contraception. <18 ans. Déjà dans un autre 
protocole 



STATISTIQUE 

En partant du principe d’une rechute de 15% dans le 
bras expérimental versus 40% dans le bras de 
référence. 
 
Risque α de 5%. Puissance de 80% 
 
48 patients par bras. 106 patients pour prendre en 
compte les perdus de vue 
 
 



A VENIR 
Obtenus: 
Protocole validé par ANSM 
Accord du CPP 
Enregistré sur Clinical Trial NCT03920722. 
 
A venir: 
Mise en place prévue à partir de juin pour un début 
des inclusions vers Septembre 2019 
 
Pour les centres qui ne sont pas encore enregistrés 

 Alexis REGENT : alexis.regent@aphp.fr 
 Luc MOUTHON: luc.mouthon@aphp.fr 

 


