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1. SUMMARY

Full title
Evaluation of Rituximab-based Regimen Compared to
Conventional Therapeutic Strategy For Remission Induction In
Patients With Newly-Diagnosed or Relapsing Eosinophilic
Granulomatosis With Polyangiitis. Prospective, randomized,
controlled, double-blind study.

Acronym

REOVAS

Coordinating Investigator

Benjamin Terrier

Service de Médecine Interne, Centre de référence « Maladies
systémiques et autoimmunes rares, en particulier Vascularites
nécrosantes et Sclérodermies systémiques »

Hopital Cochin, Assistance Publique-Hbpitaux de Paris

27, rue du Faubourg Saint-Jacques, Paris, France

Tel: 33158411461/ Fax: 33158411450

Email : benjamin.terrier@aphp.fr

Sponsor

Assistance Publique — Hbpitaux de Paris (AP-HP)

Scientific justification

Systemic vasculitides are inflammatory diseases of blood
vessels, among which anti-neutrophil cytoplasmic antibody
(ANCA)-associated vasculitides (AAV) are often severe with
life-threatening manifestations or complications. AAV include
granulomatosis  with  polyangiitis  (GPA), microscopic
polyangiitis (MPA) and eosinophilic granulomatosis with
polyangiitis (EGPA, formerly Churg-Strauss syndrome).
Cytotoxic drugs and glucocorticoids have been the standard of
care for remission induction for nearly five decades. This
regimen improved the outcome of severe AAV from death to a
strong likelihood of disease control and temporary remission.
However, a remission is not obtained in all patients with this
combination of drugs, and most patients experience disease
flares requiring repeated treatment with associated significant
morbidity and mortality.

In 2 prospective controlled trials, rituximab, an anti-CD20
monoclonal antibody, was shown to be non inferior to
cyclophosphamide to induce remission with an acceptable
safety profile in patients with systemic GPA and MPA.
However, patients with EGPA were not included in these trials
and rituximab has not been evaluated prospectively to induce
remission in this disease which pathogenesis is complex and
not only restricted to ANCA responsibility.

In patients with EGPA, overall survival is good when treatment
is stratified according to prognostic factors (Five Factor Score)
but long-term outcome is not so good since relapses occur in
more than 40% of patients, leading to high cumulative morbidity
and damage. In small retrospective studies, rituximab seems
promising as a remission-induction agent in patients with
EGPA, independently from the ANCA status.

The trial detailed here is the first prospective trial evaluating
rituximab as induction-remission treatment for EGPA.
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Primary objective
assessment criterion

and

Primary objective
To determine the efficacy of rituximab and glucocorticoids to
induce a complete remission, defined as a Birminghman
Vasculitis Activity Score (BVAS) of 0 and a prednisone dose
<7.5 mg/day at day 180, in patients with newly-diagnosed or
relapsing EGPA.

Primary assessment criterion

The percentage of patients who obtained a BVAS=0 and
prednisone dose <7.5 mg/day at day 180.

Remission will be defined as the absence of disease activity
attributable to EGPA vasculitis manifestations (parenchymal
lung disease, peripheral nerve involvement, skin, cardiac, renal
and/or gastrointestinal signs), corresponding to BVAS=0, with a
prednisone dose <7.5 mg/day.

Secondary  objectives
assessment criteria

and

Secondary objectives

- To compare the safety profile of rituximab and
conventional treatment at days 180 and 360

- To measure the corticosteroid dose at days 180 and
360 and to compare the corticosteroid sparing effect of
rituximab versus conventional therapy

- To compare sequelae assessed by the Vasculitis
Damage Index at days 180 and 360 in both arms

- To compare functional disability and quality of life at
180 days and 360 after randomization in both arms

- To compare the evolution of ANCA titers and CD19+
cells in the two treatment groups, and to assess its
correlation with clinical events during follow-up

Secondary assessment criteria

- The number of adverse events, expressed as adverse
events according to the CTCAE toxicity grading system
per patient-year at days 180 and 360 for the following
adverse events combined: death (all causes), grade 2
or higher leukopenia or thrombocytopenia, grade 3 or
higher infections, hemorraghic cystitis, malignancies,
venous thromboembolic events, hospitalization
resulting either from the disease or from a complication
due to the study treatment, infusion reactions (within 24
hours of infusion) that result in the cessation of further
infusions

- The area under the curve for corticosteroids at days
180 and 360 in the two treatment groups

- The Vasculitis Damage Index at days 180 and 360 in
the two treatment groups

- The HAQ and SF-36 at days 180 and 360 in the two
treatment groups

- Evolution of ANCA titers and CD19+ cells in the two
treatment groups, and correlation with clinical events
during follow-up
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Experimental design

Phase Ill, comparative, multicenter, randomized, controlled,
double-blind and superiority research, comparing rituximab-
based regimen with conventional therapeutic strategy for the
induction of remission in patients with EGPA.

Patients with newly diagnosed or relapsing EGPA will be
randomized in a 1:1 ratio to receive:

Experimental therapeutic strategy based on the use of
rituximab (experimental group)

Conventional therapeutic strategy based on Five-
Factor Score (FFS)-assessed disease severity
(comparative group)

Population involved

Patients with a diagnosis of EGPA with newly-diagnosed
disease or with a relapsing disease at the time of screening.

Inclusion criteria

Patients with a diagnosis of EGPA independently of
ANCA status,

Patient aged of 18 years or older,

Patients with newly-diagnosed disease or relapsing
disease at the time of screening, with an active disease
defined as a Birmingham Vasculitis Activity Score
(BVAS) =3,

Patients within the first 21 days following
initiation/increase of corticosteroids at a dose < 1
mg/kg/day (pulses of methylprednisolone before oral
corticosteroid therapy are authorized)

Patient able to give written informed consent prior to
participation in the study.

Affiliation with a mode of social security (profit or being
entitled)

Non-inclusion criteria

Patients with GPA, MPA, or other vasculitis , defined
by the ACR criteria and/or the Chapel Hill Consensus
Conference,

Patients with vasculitis in remission of the disease
defined as a BVAS <3,

Patients with severe cardiac failure defined as class IV
in New York Heart Association

Patients with acute infections or chronic active
infections (including HIV, HBV or HCV),

Patients with active cancer or recent cancer (<5 years),
except basocellular carcinoma and prostatic cancer of
low activity controlled by hormonal treatment,

Pregnant women and lactation. Patients with
childbearing potential should have reliable
contraception for the 12 months duration of the study,
Patients with EGPA who have already been treated
with rituximab within the previous 12 months,

Patients with hypersensitivity to a monoclonal antibody
or biologic agent,

Patients with contraindication to use rituximab,
cyclophosphamide, mesna or azathioprine,

Patients with other uncontrolled diseases, including
drug or alcohol abuse, severe psychiatric diseases,
that could interfere with participation in the trial
according to the protocol,

Patients included in other investigational therapeutic
study within the previous 3 months,

Patients suspected not to be observant to the proposed
treatments,

Patients who have white blood cell count <4,000/mm?,
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- Patients who have platelet count <100,000/mm?®,

- Patients who have ALT or AST level greater that 3
times the upper limit of normal that cannot be attributed
to underlying EGPA disease,

- Patients unable to give written informed consent prior
to participation in the study.

Experimental arm

Rituximab

All patients in the rituximab group will receive corticosteroids
with a predefined tapering schedule similar to the conventional
therapy group, in combination with 1 gram of rituximab at day 1
and day 15 as induction treatment.

Patients with FFS=0 will not receive neither placebo-
cyclophosphamide nor maintenance therapy according to the
standard of care of these patients, as recommended by the
French Vasculitis Study Group.

Patients with FFS21 will receive placebo-cyclophosphamide at
days 29, 50, 71, 92, 113, 134 and 155. Maintenance therapy by
azathioprine will be started at day 180 according to the
standard of care of these patients, as recommended by the
French Vasculitis Study Group.

Control group

Conventional therapy based on FFS-assessed disease
severity.

All patients will receive corticosteroids with a predefined
tapering schedule similar to the experimental group.

Patients with FFS=0 will receive placebo-rituximab at day 1
and day 15. Neither cyclophosphamide nor maintenance
therapy will be administered according to the standard of care
of these patients, as recommended by the French Vasculitis
Study Group.

Patients with FFS21 will receive intravenous pulses of
cyclophosphamide for a total of 9 pulses: 600 mg/m2 at days 1,
15 and 29, and then 500 mg-fixed dose at days 50, 71, 92, 113,
134 and 155. Maintenance therapy by azathioprine will be
started at day 180 according to the standard of care of these
patients, as recommended by the French Vasculitis Study
Group.

Other procedures added by the
research

The two treatment groups will receive the same glucocorticoid
regimen: three pulses of methylprednisolone (7.5 to 15 mg/kg
each), followed by a predefined prednisone tapering schedule
that will be similar in patients with FFS=0 and those with
FFS21.

Patients receiving rituximab or placebo-rituximab will receive
premedication including 100 mg of methylprednisolone,
paracetamol and dexchlorpheniramine.

Prednisone dose will be initiated at 1 mg/kg/day (maximum
dose 80 mg/day) for 3 weeks. The prednisone dose will be
tapered, starting at week 3, using a predefined algorithm based
on clinical and biological manifestations of EGPA activity.
Prednisone dose will be tapered every week in the absence of
clinical and biological manifestations of EGPA activity to the
following levels: 40 mg, 35 mg, 30 mg, 25 mg, 20 mg, 17.5 mg,
15 mg, 12.5 mg and 10 mg.

Prednisone dose will then be decreased of 1 mg every 3 weeks
in the absence of clinical and biological manifestations of
EGPA activity until discontinuation.
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Risks added by the research

Risk C

Number of patients

108 patients

Based on the results of previous trials from the French
Vasculitis Study Group (FVSG), the proportion of patients with
BVAS=0 and prednisone dose <7.5 mg/day at day 180 can be
estimated at 60% in patients with EGPA.

The primary hypothesis of the REOVAS trial is an increase of
at least 25% of the proportion of patients with BVAS=0 and
prednisone dose <7.5 mg/day at day 180, i.e. 85%.

Based on this hypothesis, using a bilateral test, with a
significance level of 5%, a beta level of 80%, 98 patients must
be included, 49 patients in each arm. Taking into account 10%
of patients lost to follow-up, 108 patients must be included, 54
in each arm.

Number of centres

National research with participation of the French Vasculitis
Study Group (FVSG) network, including about fifty centers

Research period

Recruitment period : 24 months
Study participation for each patient: 360 days (12 months)
Total duration : 36 months

Number of inclusions expected
per centre and per month

0,1 patients/month/centre in each center

Statistical analysis

Statistical analyses will be performed in the Clinical Research
Unit and supervised by Dr Hendy Abdoul. Patients will be
stratified with a covariate-adaptative randomization according
to:

- Newly diagnosed vs. relapsing EGPA

- Vasculitis severity (FFS=0 vs. FFS 21)

- ELISA ANCA status (anti-MPO or -PR3 positive vs.

negative)
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2. SCIENTIFIC JUSTIFICATION FOR THE RESEARCH

Hypothesis for the research

The REOVAS study aims to evaluate rituximab for induction-remission of eosinophilic
granulomatosis with polyangiitis (EGPA) with the objective to obtain higher rates of complete
remission at day 180 compared to conventional therapeutic strategy.

Description of knowledge relating to eosinophilic granulomatosis with

polyangiitis

2.1.1 ANCA-associated vasculitides

Systemic vasculitides are inflammatory diseases of blood vessels, among which anti-
neutrophil cytoplasmic antibody (ANCA)-associated vasculitides (AAV) are the most severe
diseases with life-threatening manifestations or complications.

AAV include granulomatosis with polyangiitis (GPA, formerly Wegener's granulomatosis),
microscopic polyangiitis (MPA) and eosinophilic granulomatosis with polyangiitis (EGPA,
formerly Churg-Strauss syndrome). They are classified as AAV because most patients with
generalized disease have antibodies against proteinase 3 (PR3) or myeloperoxidase (MPO)
ANCA. AAV affect small-to-medium-size blood vessels, with a predilection for the respiratory
tract and kidneys.

2.1.2 Eosinophilic granulomatosis with polyangiitis

Eosinophilic granulomatosis with polyangiitis (EGPA) is a systemic small- and medium-sized-
vessel vasculitis which is characterized by the presence of severe asthma, and blood and
tissue eosinophilia.

EGPA was first described in 1951 by Jacob Churg and Lotte Strauss [1] and was initially
called allergic angiitis and granulomatosis. Thus, histological findings in these very first
patients included necrotizing vasculitis, eosinophilic infiltrates in tissues and granulomas.
Since it is rare to identify the three lesions in the same patient, the diagnosis of EGPA mainly

relies on clinical parameters.

A clinical definition of EGPA, established in 1984 by Lanham et al. [2], has allowed clinicians
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to diagnose EGPA with good specificity and sensitivity without relying on histological
findings. The three diagnostic criteria are asthma, blood eosinophilia exceeding 1500/mm?,
and evidence of vasculitis involving two or more organs.

Other criteria have been proposed, especially for classification purposes, notably the
American College of Rheumatology criteria in which 4 out of 6 criteria should be present [3].

Table 1. American College of Rheumatology criteria for Churg-Strauss syndrome

Asthma

Eosinophilia > 10% of leukocytes
History of allergy

Pulmonary infiltrates, non fixed
Paranasal sinus abnormalities
Extravascular eosinophils

More recently, because the evidence of vasculitis is frequently lacking, expert consensus on
the topic developed new diagnostic criteria, which are currently used in an international
therapeutic study evaluating mepolizumab in EGPA. These criteria include a history or
presence of asthma plus eosinophilia (>1.0x10°L and/or >10% of leukocytes), plus at least
two the following additional features of EGPA:

- Biopsy showing histopathological evidence of eosinophilic vasculitis, or perivascular

eosinophilic infiltration, or eosinophil-rich granulomatous inflammation,

- Neuropathy, mononeuropathy, multiple mononeuropathy or polyneuropathy,

- Pulmonary infiltrates, non-fixed,

- Sino-nasal abnormality,

- Cardiomyopathy (established by echocardiography or MRI),

- glomerulonephritis (haematuria, red cells casts, proteinuria),

- alveolar haemorrhage (established by bronchoalveolar lavage or CT-scan),

- palpable purpura,

- ANCA positive (MPO or PR3).

At EGPA onset, the most frequent manifestations are mononeuritis multiplex, purpura,
general symptoms and eosinophilia, occurring in a previously asthmatic patient. However,
some patients may develop asthma or eosinophilia simultaneously with vasculitis and
sometimes although rarely, in the weeks following its onset [4]. In two recent series, a
minority (less than 10%) of patients do not present asthma at disease onset [5,6]. Another
feature of EGPA is its association with ANCA in around 30% of the patients [5-8]. The clinical

presentation of these ANCA-positive patients differs significantly from that of ANCA-negative
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patients, with more frequent mononeuritis multiplex and glomerulonepbhritis in the former, and
more cardiomyopathy in the latter [5,7,8].

EGPA is a rare disease. Its prevalence, in the general population, ranges from 10.7 to 13
cases/million inhabitants [9], with an annual incidence of 5 new cases/million inhabitants [10],
depending on their geographical location and the classification criteria applied, without clear

sex predominance.

Blood hypereosinophilia and anti-MPO ANCA-positivity are the two main laboratory
anomalies which can be present. Eosinophilia fluctuates but is a constant finding. An
eosinophil count exceeding 10% of the total white blood cell count has been retained as one
of the diagnostic criteria for EGPA [2]. Its mean value ranges from 4400 to 8190, but
eosinophils may disappear rapidly after corticosteroids are started.

ANCA, predominantly perinuclear ANCA of anti-MPO specificity, are present in close to 30%
of EGPA patients but some can have anti-PR3 specificity. ANCA titers do not correlate with
disease-evolution characteristics. Rheumatoid factor was reported for 22 of the 41 (53.6%)

published cases [2].

2.1.3 Treatment and prognosis of eosinophilic granulomatosis with polyangiitis

EGPA prognosis is usually good, even though historically, before corticosteroids were
available, most patients died. EGPA prognosis has been revolutionized by the use of
corticosteroids and immunosuppressant(s) [11]. Whereas in 1950, the 5-year patient survival
of polyarteritis nodosa (not yet separated from EGPA) was 10%, today, the overall 5-year
survival of EGPA may reach 97% [12]. However, not all EGPA patients share the same
prognosis, as it depends on the initial degree of disease extension and organ(s) involvement.
The original, prognostic Five-Factor Score (FFS) [13] was obtained by univariate and
multivariate analyses of 342 vasculitis patients, including 82 with EGPA. The five factors
(each accorded 1 point) conferring a higher risk of mortality rate were: 1)
proteinuria > 1 g/24 h; 2) serum creatinine level > 140 ymol/l; 3) myocardial involvement; 4)
severe gastrointestinal involvement; and 5) central nervous system involvement. The FFS
helps identify which patients who, because of their higher risks of mortality, require more
aggressive immunosuppressive treatment. When FFS = 0 (none of the 5 prognostic factors
present), mortality at 5 years was 11.9%; when FFS =1 (1 of the 5 factors present), mortality
was 25.9% (p < 0.005); when FFS > 2 (3 or more of the 5 factors present), mortality was
45.95% (p < 0.0001 between 0 and 2, p < 0.05 between 1 and 2). Our group concluded that

such an initial assessment of EGPA severity enables outcome and mortality to be predicted.
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The FFS was then a good predictor of death and can be used to help the clinician choose the
most adequate treatment (Table 2). In a prolonged follow-up of the EGPA patients included
in the CHUSPAN trial, the overall survival was very good, reaching 89.7% at 5 years and
85.9% at 7 years, whatever the severity at baseline, validating the actual therapeutic strategy
based on the FFS [11].

A revised version of the FFS 1996 was published and included patients with GPA [14]. The
following factors were significantly associated with higher 5-year mortality: age >65 years,
cardiac symptoms, gastrointestinal involvement, and renal insufficiency (stabilized peak
creatinine 2150 pmol/L). All were disease-specific; the presence of each was accorded +1
point. ENT symptoms, affecting patients with GPA and EGPA, were associated with a lower
relative risk of death, and their absence was scored +1 point (p < 0.001). Only renal
insufficiency was retained (not proteinuria or microscopic hematuria) as impinging on
outcome.

However, in the present trial, our strategy was based on the FFS 1996 since only this version

was prospectively validated in therapeutic trials, in particular in EGPA.

Along this line, in 2014, conventional therapeutic strategy in EGPA is stratified according to
the FFS and is based on corticosteroids and/or immunosuppressive agents. Patients with
FFS=0 are treated with corticosteroids alone for a duration ranging from 12 to 18 months.
Patients with FFS=1 are treated with corticosteroids associated with cyclophosphamide for 6
to 9 pulses then switch to maintenance with azathioprine (2 mg/kg/day) or methotrexate (10-
30 mg/week). Although this regimen transformed the outcome of severe disease from death
to a strong likelihood of disease control and temporary remission, not all patients have a
remission with this combination of drugs, and most patients have disease flares that require
repeated treatment. Long-term outcome is not so good since relapses occur in more than
40% of patients, leading to high cumulative morbidity and damage. Moreover, cumulative
side effects of immunosuppressive agents as well as adverse effects of glucocorticoids are

major causes of long-term disease, sequelae and death.
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Table 2. The Five Factor Score (FFS), as established based on 342 patients with PAN

or EGPA and further validated for patients with MPA.

5 year survival Relative
Proteinuria > 1 g/24 h FFS .
rate (%) Risk

Creatininemia > 140 umol/L 0 88.1 0.62

*
Specific gastrointestinal involvement 1 741 1.35

*%
Specific cardiomyopathy 22 54.1 240
Specific central nervous system *P<0.005 and **P<0.0001 as compared to

involvement

1 point accorded for each of these 5 items
when present
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2.1.4 The potential role of B cells in eosinophilic granulomatosis with polyangiitis

EGPA etiology remains unknown. Its pathogenesis, based on clinical observations, has long
been thought to develop through three successive phases: asthma, blood and tissue
eosinophilia, and, finally, vasculitis. However, not all patients experience this clear-cut
stepwise progression of their disease, and symptoms of the different phases may overlap.
Because asthma is most often the first symptom of EGPA, it has been hypothesized that the
triggering pathogenic event might be an inflammatory response to inhaled antigens.
Furthermore, the discovery that patients with EGPA flares often had increased levels of total
serum IgE and IgE-containing immune complexes [15], initially supported the hypothesis that
EGPA might be an allergy-induced, immune-complex vasculitis. Initial clinical symptoms of
seemingly atopic origin, like asthma, rhinosinusitis and nasal polyposis, seemed to support
an allergic etiology. However, allergy concerns barely one-third of EGPA patients [16]. Thus,
different pathogenic mechanisms may account for the different EGPA subpopulations.

A closer look at possible pathophysiological EGPA subtypes found a clear clinical difference
between patients with and without ANCA. Findings based on cohorts showed ANCA
frequency in EGPA to be around 40%. In studies, EGPA patients with anti-MPO ANCA
suffered more, albeit not exclusively, from vasculitis symptoms, such as glomerulonephritis,
mononeuritis multiplex and alveolar hemorrhage, than ANCA-negative patients. The
pathogenic role of anti-MPO ANCA has been demonstrated in vitro and in vivo. First, anti-
MPO ANCA are able to activate neutrophils, leading to the production of reactive oxygen
species and the release of lysosomal proteolytic enzymes contained in neutrophil granules,
causing subsequent vascular damage [17]. Second, these antibodies might also affect the
vascular endothelium itself, as they can increase vessel-wall permeability, thereby inducing
vascular endothelial cell expression of numerous cytokines, such as interleukin (IL)-1, IL-6
and IL-8, and intercellular and vascular cell adhesion molecules. Finally, through
experimental passive transfer of these antibodies into mice, their roles in developing
vasculitis and, most consistently, glomerular nephritis were confirmed in vivo [18,19]. In
those experiments, however, other EGPA features, especially blood and tissue eosinophilia,
were not seen. Hence, although anti-MPO ANCA might explain the predominance of
vasculitis manifestations, like glomerular nephritis, in patients who express them, they might

not be implicated in others.

For ANCA-negative patients, other factors are obviously needed to induce vasculitis. Among

them, eosinophils might play predominant roles.
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Indeed, eosinophils are constantly present at diagnosis, and appear to be activated during
flares, as suggested by their surface expression of CD25 and CD69. Eosinophil activation in
EGPA requires specific cytokine stimulation. This role is partly ensured by EGPA patients’ T
cells, which predominantly exhibit an activated TH2 phenotype, resulting in the secretion of
high levels of IL-4, IL-13 and IL-5 [20]. Those three cytokines, especially IL-5, are essential
for eosinophil activation, maturation and survival. Moreover, the reported tight relationship
between disease activity and IL-5 concentrations suggested prominent roles of eosinophils
and, for that matter, IL-5—secreting T lymphocytes in EGPA pathogenesis. More recent
studies even showed the possible cross-talk between eosinophils and TH2-type lymphocytes
in EGPA, via the secretion of IL-25, a potent TH2-response enhancer, by the eosinophils
themselves [21].

Active EGPA patients also exhibit a consistent increase in the production of IgG4 [22], which
is the rarest IgG subclass. The switch towards 1gG4 production is related to the inflammatory
milieu conditioning B-cell maturation, and particularly to the presence of Th2 cytokines such
as IL4, IL5 and IL13.

Autoimmune diseases can be defined as clinical syndromes caused by inappropriate
activation of self-reactive B cells or T cells. Although trigger remains elusive, many fators,
including genetic susceptibility and environmental factors, culminate in the breakdown of B-
cell or T-cell tolerance. T cell autoreactivity has been shown to be B cell dependent in certain
experimental models [23,24].

In EGPA, eosinophil activation is mainly responsible for disease manifestations, and
cytokines produced by T lymphocytes, such as interleukin (IL)-4, IL-5 and IL13, are
increased in active EGPA [20]. This suggests that hypereosinophilia is secondary to T cell
involvement in the disease pathogenesis, and this B-cell dependency of T cell autoreactivity

has been proposed to explain the therapeutic response to rituximab in human autoimmunity.
Overall, activated B cells may contribute to mechanisms of tissue injury in different ways: 1)
as antigen-presenting cells, regulating the development of effector T cells by expressing

costimulatory molecules, and 2) as precursors to plasma cells, giving rise to MPO ANCA

pathogenic autoantibodies.

Summary of relevant pre-clinical experiments and clinical trials

Preclinical studies have shown that rituximab, an anti-CD20 monoclonal antibody, depletes B

cells from the peripheral blood, lymph nodes and bonne marrow.
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B cell depletion with rituximab has proved effective in hematological diseases and
autoimmune diseases, including rheumatoid arthritis, systemic lupus erythematosus, and

antineutrophil cytoplasmic antibody (ANCA) associated vasculitis.

Rituximab was shown to be non inferior to cyclophosphamide to induce remission with an
acceptable safety profile in patients with systemic GPA and MPA in prospective controlled
trials [25,26]. In addition, the prospective, randomized, controlled MAINRITSAN trial
conducted by our group compared rituximab to azathioprine to maintain remission of GPA
and MPA, and demonstrated that RTX every 6 months was superior to azathioprine to
maintain remission during the 28-month follow-up [Guillevin L, N Engl J Med, 2014, in press].

However, patients with EGPA were not included in these trials.

There is preliminary evidence in uncontrolled studies that anti-CD20 therapy helps control
EGPA. It may therefore point to a new therapeutic approach to EGPA, whatever the ANCA

status.

The first two patients with refractory EGPA treated with rituximab were described in 2006 by
Koukoulaki et al. [27]. In these patients, corticosteroids and cyclophosphamide were initially
effective in controlling disease activity, but both patients had long histories of relapsing
disease activity, despite continuous immune suppressive treatment and alternative
immunotherapies. Rituximab was successful in controlling disease activity with a decrease of
the BVAS and corticosteroids. B cell depletion was achieved and the eosinophil count

decreased to normal levels.

Pepper et al. also reported the successful efficacy of rituximab in two EGPA patients.
Rituximab resulted in a clinical, serological and biochemical improvement in both cases. In
addition, serum IL-5 was elevated in these patients during the active disease period despite
conventional therapy, but reduced following rituximab treatment. This effect preceded the
reduction in circulating eosinophils, suggesting that rituximab mediates its beneficial actions
in EGPA, at least in part, through the inhibition of T-cell IL-5 production [28].

Cartin-Ceba et al. conducted a single-center open-label pilot study using rituximab for
induction of remission in EGPA patients with renal involvement [29]. Three patients were
enrolled. All patients achieved the primary end point of renal remission within the first 3
months and remained in renal remission during the year following rituximab treatment. One

patient experienced a nonrenal relapse (eye and joint involvement) at 6 months coinciding
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with the reconstitution of CD19+ cells and eosinophilia. He was retreated with rituximab and
achieved a new remission within 6 weeks. No major adverse effects were recorded.
Rituximab was safe and successful in controlling renal disease activity in these three patients
with EGPA.

Thiel et al. also reported a single-center cohort of patients with EGPA treated with rituximab.
Nine (six ANCA-positive, three ANCA-negative) have been treated with rituximab for
relapsing or refractory disease on standard immunosuppressive treatment. All patients had
high disease activity before rituximab treatment. All ANCA-positive and ANCA-negative
patients responded to rituximab. After a mean follow-up of 9 months, C-reactive protein
concentrations normalized, eosinophils significantly decreased, and prednisone was tapered
in all patients. Within the 9-month observation period, no relapse was recorded. Three
patients were preemptively retreated with rituximab, and during the median follow-up time of
3 years, no relapse occurred in these patients. During the follow-up of 13 patient-years, five
minor but no major infections were recorded. In this study, rituximab appeared to be an
efficient and safe treatment for both ANCA-positive and ANCA-negative patients. Preemptive
retreatment with rituximab, combined with standard maintenance immunosuppressants,

resulted in a sustained treatment response [30].

Finally, Hot et al. showed preliminary data on thirty patients with EGPA treated with
rituximab. Asthma was present in all patients, ENT involvement in 26, skin lesions in 20, and
peripheral neuropathy in 19 patients. Myocardial injury was present in six patients as well as
glomerulopathy. MPO ANCA were present in 13 patients. All patients were refractory to
corticosteroids and immunosuppressants. The Five Factor Score (FFS) was 0 in 17 patients,
and 21 in 13 patients. Twenty-six patients had a complete clinical response, two had a partial
response, the latter two patients did not respond to treatment. Eight of the 26 patients treated
in complete remission relapsed within the 18 months following initial treatment. No adverse
events were observed, including no episodes of bacterial pneumonia. The authors concluded
that rituximab seems to represent an alternative treatment in refractory EGPA, and that its

safety profile appears satisfactory [31].

Overall, these series and recent reviews underlined that prospective studies are now needed

to assess the efficacy and safety of rituximab in EGPA.
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Description of the population to be studied and justification for the choice of

participants

Data in other ANCA-associated vasculitis, in particular GPA and MPA, demonstrated the

efficacy of rituximab as induction and maintenance therapy.

In patients with EGPA, overall survival is good with treatments stratified according to FFS but
long-term outcome remains unsatisfactory because relapses occur in more than 40% of

patients and are responsible for a high cumulative morbidity and damage.

In uncontrolled studies, anti-CD20 therapy has been shown to help controlling EGPA with a
good safety profile, but no prospective studies are available neither in the induction nor in the
maintenance periods. All uncontrolled series and recent reviews underlined that prospective

studies are needed to assess the efficacy and safety of rituximab in EGPA.

Therefore, given the absence of any prospective trial evaluating rituximab in induction-
remission of EGPA, conducting such study evaluating the efficacy and safety of rituximab

seems necessary to improve the management of these patients.

Identification and description of the experimental medication or medications

Experimental medication will be the use of rituximab, an anti-CD20 monoclonal antibody that
depletes B-cells in peripheral blood. Rituximab is a genetically engineered chimeric murine
and human monoclonal antibody directed against the CD20 antigen. Rituximab is an
IgG/kappa immunoglobulin containing murine light- and heavy-chain variable region
sequences and human constant-region sequences. It targets the CD20 antigen via the Fab

domain. The Fc domain recruits immune effector functions to mediate B-cell lysis.

Description and justification of the dosage, administration method,

administration design and treatment period.

Patients in the experimental arm will receive corticosteroids with a predefined tapering
schedule (page 28), in combination with 1 gram of rituximab at day 1 and day 15 as induction

therapy.
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In the two prospective trials evaluating rituximab in AAV, the dose of 375 mg/m?week of
rituximab for 4 consecutive weeks was used. However, in many retrospective studies, an
administration schedule of 1 gram on days 1 and 15 was used without any particular adverse
event or obvious inferiority. In a retrospective, standardized data collection from 65
sequential patients receiving rituximab for refractory ANCA-associated vasculitis, no
difference was observed between patients who had received RTX 375 mg/m2/week for 4
consecutive weeks or 1 gram two weeks apart [32]. Overall, the FVSG recognized that both
protocol could be used to treat AAV.

In the REOV