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ABSTRACT

Objectives. To compare efficacy and
tolerance of infliximab versus rituxi-
mab to treat refractory Wegener’s
granulomatosis (WG), and clarify their
respective indications.

Patients and methods. Patients with
systemic WG refractory to, or intoler-
ant to steroids and consecutive immu-
nosuppressant lines, including oral
cyclophosphamide, were randomly as-
signed to receive infliximab or rituxi-
mab and their ongoing regimen. The
primary endpoint was partial (PR) or
complete remission (CR) at month 12.
The secondary endpoint was the occur-
rence of adverse events. Long-term fol-
low-up data were subjected to post-hoc
analysis.

Results. Between 2004 and 2007, 9 in-
fliximab and 8 rituximab patients were
included. At M12, we observed 2 inflixi-
mab and 4 rituximab CR, I infliximab
and 1 rituximab PR, 5 infliximab and
2 rituximab failures and 2 deaths (NS).
Post-hoc analysis was conducted after
30.6+15.4 months of follow-up. Among
the 15 survivors, 2 infliximab patients
and 1 rituximab patient relapsed.
Among 5 infliximab non-responders, 4
were successfully switched to rituximab.
During follow-up, one patient from each
group died. Over the long term, 10/17
(59%) patients responded to rituximab,
1 to infliximab, 2 to other strategies and
2 died. Despite the 2 deaths, tolerance
of both drugs was considered accepta-
ble in terms of WG severity before treat-
ment and previous treatment lines.
Conclusions. Our observations dem-
onstrate the usefulness of infliximab
and/or rituximab to obtain remission
of refractory WG with a trend at M12
favouring rituximab. During long-term
follow-up, rituximab was better able at
obtaining and maintaining remission.
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Introduction

Wegener’s granulomatosis (WG) is a
systemic antineutrophil-cytoplasm an-
tibody (ANCA)-associated vasculitis,
histologically characterised by small-
vessel vasculitis and granulomas. Cy-
clophosphamide (CYC) and corticos-
teroids (CS) are the mainstay induction
therapy, and most patients enter com-
plete remission (CR). However, in all
large series (1-4), half the patients re-
lapsed during follow-up, during or after
completing maintenance therapy. Induc-
tion therapy with intravenous (IV) CYC
has been shown to be as effective as
oral administration (5-7) and, because
of its better safety profile, pulse CYC
is considered the first-line treatment of
choice for many authors, and oral CYC
is prescribed only to non-responders
(8). Nevertheless, some patients do not
respond or relapse despite high-dose CS
and several lines of cytotoxic agents.
Alternative treatments e.g. infliximab,
an anti-tumour necrosis factor (TNF-a.)
a recombinant monoclonal antibody or
rituximab, a recombinant anti-CD20
monoclonal antibody targeting to CD20
lymphocytes, have been prescribed as
rescue therapies to small series of pa-
tients, with encouraging results (9-14).
Because negative observations have
also been reported (15), the place of
these therapies remains unclear.

This prospective randomised trial was
undertaken to compare infliximab ver-
sus rituximab as an add-on treatment
for patients with refractory WG or with
contraindications for CYC.

Patients and methods

Patients were recruited through the
French Vasculitis Study Group (FVSG)
in several French hospitals between
June 2004 and June 2007. All had WG
deemed refractory. WG responded to
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the criteria defined by the Chapel Hill
Nomenclature (16). Refractory Wegen-
er’s granulomatosis was defined when
clinical manifestations remained present
or when patients flared despite optimal
treatment. To be included, all patients
had to have failed to respond to steroids
and several immunosuppressants, pre-
scribed alone or in combination. Among
immunosuppressants, patients needed
to have received at least pulses and then
oral cyclophosphamide. One patient
presented cytopenia to cyclophospha-
mide and was included in the study after
failure of several other cytotoxic agents.
Before considering refractory disease,
a complete evaluation was made, com-
prising ear-nose-&-throat (ENT) and
lung CT scan, biological and immuno-
logical investigations, renal function,
urine analysis, ENT consultation or oth-
er specialised consultation if needed.
After inclusion, patients were randomly
assigned to receive either infliximab or
rituximab, in addition to CS and immu-
nosupressant. The ongoing immunosup-
pressive regimen at inclusion, including
CS, was maintained for 4 weeks, and
then could be tapered or switched to an-
other less intense immunosuppressant.
Once remission was obtained, CS was
tapered progressively until the lowest
dose of CS was obtained. In case of
severe flare-up, CS could be increased
for 4 weeks; thereafter, it was compul-
sory to return to the dose taken before
randomisation. Mycobacterial infection
was sought before starting infliximab,
and all patients had a tuberculin dermal
test and chest radiography, in accord-
ance with French guidelines (17).

The initial IV dose of infliximab (3 mg/
kg) was administered intravenously on
days 1 and 14, before the response was
assessed on day 42. The initial dose
was required by the French Drug Agen-
cy. When a CR was obtained, that dose
was maintained for the next 6 months.
When a partial remission (PR) or if the
absence of a response was observed, the
dose was increased to 5 mg/kg, and the
therapeutic response was re-evaluated
4 weeks later, on day 73. If a CR was
obtained, the dose was kept unchanged
for the rest of the year (14 infusions).
In the absence of a response on day 73,
infliximab was stopped.

Infliximab

3 mg/kg on days 1, 14

Assessment on day 42

CR

5 ma/kg

—

No response

|

5 ma/kg
Assessment on day 73

PR Failure
1 infusion/month 1 infusionlmonth/
5 months 11 months Stop IFX
Rituximab

375 mg/m’ at weeks 1, 2,

3&4

Assessment at month 2

/

CRorPR

Maintenance RTX at
months 4, 8 &12

No response

Stop RTX

Fig. 1. Therapeutic schedules for infliximab (IFX) and rituximab (RTX).

Rituximab was given IV (0.375g/m?)
on days 1, 8, 15 and 22. When a PR or
CR was observed at month 2, the same
dose was maintained for subsequent
infusions at months 4, 8 and 12. When
no response was observed at month 2,
rituximab was stopped. Treatments are
reported in Figure 1.

When the assigned treatment arm
failed, patients were withdrawn from
the study and other treatments were
prescribed. After stopping infliximab
or rituximab, the treating physician
was free to choose another treatment.
The primary outcome criterion was the
number of PR or CR obtained at month
12. The secondary outcome measures
were treatment tolerance and side ef-
fects. A post-hoc analysis of long-term
follow-up data was conducted.

At each visit, a physical examination
was performed and the Birmingham
vasculitis activity score (BVAS) was
calculated (18). CR was defined as the
absence of active vasculitis manifesta-
tion (BVAS=0); PR was defined as par-
tial regression of the clinical manifesta-
tions and a BVAS decreased of >50%.
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Failure was defined as the absence of
WG attenuation or appearance of new
clinical manifestations. At month 12
after inclusion, all patients had lung
and ear-nose-&-throat (ENT) comput-
ed-tomography (CT) scans.

Every patient’s serum was tested for
the presence of ANCA by immunofluo-
rescence (IF) according to the recom-
mendations of the European Vasculitis
Study Group (EC/BCR study) (19),
using sera diluted by 1/16 and etha-
nol-fixed neutrophils. The IF assay was
completed by enzyme-linked immuno-
sorbent assay (ELISA) for patients with
IF-detected ANCA. ANCA were sought
at diagnosis and inclusion, and then
monitored regularly during follow-up.
Patients were questioned about any
adverse events at each visit. These ad-
verse events were classified according
to the World Health Organisation clas-
sification (2003): severe for fatal or
life-threatening events; moderate for
events requiring treatment, medical
procedure or hospitalisation; mild for
symptoms requiring only drug discon-
tinuation, and incidental for very mild



symptoms that did not contraindicated
continuing therapy.

The protocol was approved by the
Ethics Committee of Hdpital Cochin
(Comité de Protection des Personnes),
and each patient gave written informed
consent to participate before inclusion.

Statistical analysis

The analysis was made according to the
intention to treat. After the protocol’s
censoring date (12 months), outcomes
and late side effects were collected and
a post-protocol analysis was conducted
to evaluate the long-term effectiveness
of the therapeutic strategy. To compare
treatments groups, non parametric tests
(Mann-Whitney) were used. For cat-
egorical variables, a * test, with Yate’s
correction was applied when necessary.
Statistical significance was defined as
for p<0.05. Survival curves were ob-
tained with the Kaplan-Meier method
(20).

Results

Characteristics at inclusion

Between June 2004 and June 2007, 22
WG patients were screened. One pa-
tient was excluded after randomisation
(rituximab group) because, due to pneu-
mocystis jiroveci pneumonia, he did not
receive rituximab and his data were not
analysed. Four other patients did not
meet the inclusion criteria. Ultimately,
17 cases were included in the final anal-
ysis; 8 were given rituximab and 9 re-
ceived infliximab. The patients’clinical
characteristics at inclusion and out-
comes are reported in Table I. Clinical
characteristics, disease duration and
mean BVAS at inclusion were compara-
ble for the two groups. At WG diagnosis,
15/17 (88%) patients were ANCA-posi-
tive in IF (14 c-ANCA and 1 p-ANCA;
7 were given infliximab and 8 received
rituximab), with 12 anti-proteinase 3
(PR3), 1 anti-myeloperoxidase (MPO)
and 2 with no specificity in ELISA. At
inclusion, 13/17 (76%) patients were
ANCA-positive in IF (12 c-ANCA and
1 p-ANCA; 6 assigned to infliximab and
7 to rituximab), with 10 anti-PR3 and 3
with no specificity in ELISA. Ongoing
immunosuppressive regimens at inclu-
sion are also summarised in Table 1. All
but patient 15 were taking CS at inclu-
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sion, with mean+SD doses of 19.4+11.8
mg/day for the infliximab group and
41.4+28mg/day for the rituximab group
(p=0.34). Infliximab-group patients 6,
11 and 16 and rituximab-group patient
9 did not receive oral CYC after IV-
CYC failure because of cytopenia (pa-
tient 6), haemorrhagic cystitis (patient
16) and high cumulated doses of CYC
(patients 9 and 11, with 115 gand 45 g,
respectively).

Outcome at month 12 (censoring date)
For the 9 infliximab-group patients, no
CR was obtained on day 42, after two
3mg/kg infusions, and the dose was
switched to S5mg/kg for all of them.
Only patients 11, 16 and 17 (33%) re-
ceived the 14 infusions scheduled in
the protocol. Among them, patients 11
and 17 achieved CR (BVAS=0) and
were asymptomatic, with complete dis-
appearance of pulmonary nodules. Pa-
tient 17 also had persistent proteinuria,
considered a sequela. Patient 16 had a
PR (BVAS=1), with persistent moder-
ate conductive hearing loss attributed to
serous otitis media. The other 6 (66%)
patients stopped infliximab before the
end of the study. Patient 13 died of in-
vasive aspergillosis 60 days after the
first infusion. The 5 other patients had
progressive disease characterised by
fever and inflammation in 2 of them,
persistent ENT inflammation (rhinitis
or sinusitis) in 2, progression of lung
nodules in 3, and progression of renal
insufficiency in 1. Patients 4, 12 and 20
improved after 2 months, but relapsed
between the months 4 and 6 after start-
ing therapy. No clinical manifestation
at WG onset was identified as respond-
ing better to infliximab.

At month 12, among the 6 ANCA-
positive patients at inclusion, patients
6, 11 and 20 remained c-ANCA-posi-
tive (anti-PR3), and 2 had progressive
disease (patients 6 and 20); patients 4,
12 and 16 became ANCA-negative, pa-
tient 16 achieved PR. Patient 13 was
not tested for ANCA before she died.
Patient 11, ANCA-negative at inclu-
sion, became anti-PR3 positive de-
spite being in CR. Patients 17 and 21
remained ANCA-negative throughout
the study, the former achieved CR, and
the latter had progressive disease.
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At the censoring date versus inclu-
sion, the mean BVAS was 7.5+7.7 vs.
13.1£5.5 (p=0.09); the mean CS dose
was 15.2+14.8 vs. 19.44+11.84mg/day
(p=0.28). Patients 11, 16 and 17 who
completed the study protocol also re-
ceived immunosuppressants at inclu-
sion: azathioprine for 1, azathioprine
plus methotrexate for 1 and oral CYC
for 1. Infliximab allowed immunosup-
pressant sparing only in patient 17,
whose oral CYC could be switched to
mycophenolate mofetil (MMF). Pa-
tients 11 and 16 were still on the same
immunosuppressants drugs at month
12 as at inclusion.

General tolerance was good for 6 pa-
tients; patients 11 and 20 developed
incidental or mild allergic reactions
during infliximab infusion: facial ery-
thema during the 12" infusion that did
not recur during the next 2 infusions
for patient 11, and transient bronchos-
pasm during the 7" infusion for patient
20 that required infliximab withdrawal.
Patient 13, who died of invasive as-
pergillosis at month 2, was noted as a
severe adverse event.

Among the 8 rituximab-group patients,
5 completed the 7 planned infusions.
Patients 8, 9, 15 and 18 obtained CR,
and patient 10 a PR. Patients 8,9 and 15
were clinically asymptomatic but had
persistent albeit less prominent abnor-
malities on CT scans: chronic sinusitis
or pulmonary nodules that did not re-
gress fully. Patient 18 had persistent
proteinuria and sensory peripheral neu-
ropathy, which were considered seque-
lae. Patient 10 achieved a PR, but a new
lung nodule <5Smm was seen on the CT
scan at month 12 (BVAS=10 at inclu-
sion and 3 at outcome). Three patients
did not complete the study: patient 22
succumbed to sudden death at home af-
ter the 4™ infusion on day 23; patients
2 and 14 had disease progression at
month 2: aggravation of bronchial ste-
nosis and progression of inflammatory
retro-ocular lesion, respectively.

At 12 months, patients 10 and 15 re-
mained c-ANCA-positive (no specifi-
city in ELISA and anti-PR3, respec-
tively) despite respective PR and CR.
Patients 8, 9 and 18 achieved CR and
became ANCA-negative, and patient 2
remained ANCA-negative throughout
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Table I. Clinical characteristics and outcomes of infliximab- or rituximab-treated patients with refractory WG.

Clinical manifestations at At inclusion Treatment Outcome
Diagnosis Inclusion
n. Sex/ Reason WG ANCA BVAS At During Date ANCA BVAS
age for duration IF/ inclusion protocol IF/
(years) inclusion (months) ELISA ELISA
Infliximab-treated patients
4 F/54 PGC, ENT, PGC, ENT, PD 48 c- 13 CS + oral CS + oral PD 0 7
lung nodules lung nodules, ANCA/ CYC CYC M4
scleritis anti-PR3
6 F/56 PGC, ENT, PGC, ENT, PD & 65 c- 21 CS + CS + PD c- 8
RPGN, RPGN (Cr: CYC ANCA/ CMX CMX M9 ANCA
lung nodules, 144 pmol/l), intolerance - anti-PR3
purpura, lung
arthralgias nodules,
11 F/58  ENT, RPGN, ENT, lung PD & 159 0 8 CS + CS CR c- 0
lung nodules, nodules CYC AZA M12 ANCA/
scleritis, HDC anti-PR3
mononeuritis (45¢2)
multiplex
12 F/67 PGC, lung, PGC, lung PD 7 c- 21 CS + oral CS PD 0 23
nodules, nodules, ANCA/ CYC M8
mononeuritis renal anti-PR3
multiplex, insufficiency
arthralgias (Cr:
175umol/1)
13 F/56 PGC, ENT, PGC, lung PD 192 p- 8 CS + oral CS + oral Died ND ND
lung nodules, nodules ANCA/ CYC CYC day
RPGN - 15
16 F24 ENT, lung ENT, lung PD & 142 c- 6 CS + CS + AZA PR 0 1
nodules, nodules CYC ANCA/ AZA + MTX Mi12
scleritis intolerance anti-PR3 MTX
17 M/27 ENT, RPGN, Lung PD 29 0 11 CS + oral CS + CR 0 0
lung nodules nodules CYC MMF Mi12
scleritis RPGN (Cr:
arthralgias, 140 pumol/l)
purpura
20 F/58 PGC, ENT, PGC, ENT, PD 13 c- 15 CS + oral CS PD* c- 9
lung nodules lung nodules ANCA/ CYC M5  ANCA/
- anti-PR3
21 F/76 ENT, PGC, ENT, PD 18 0 15 CS + oral CS + oral PD 0 12
lung nodules, mononeuritis CYC CYC M2
mononeuritis multiplex
multiplex
m+SD 52.9+17 74.8+£70 6+/3— 13.1£5.5 3+/5—- 7.5+8
Rituximab-treated patients
2 M/34 PGC, ENT, PGC, ENT, PD 84 0 6 CS + oral CS +oral PD 0 11
tracheal tracheal CYC CYC M2
stenosis stenosis
8 M/29 PGC, lung ENT, lung PD 25 c- 9 CS+1V CS + MTX CR 0 0
nodules nodules ANCA/ CYC + MiI12
anti-PR3 CMX
9 M/57  lung nodules, lung PD & 153 c- 6 CS + CS + MMF CR 0 0
pericarditis, nodules, CYC ANCA/ MTX MI12
arthralgias, pleural HCD anti-PR3
purpura, orchitis effusion >115g)
10 M/53 PGC, ENT, ENT, lung PD 88 c- 10 CS + oral CS + MMF PR c- 3
lung nodules, nodules, ANCA/ CYC M12 ANCA/
arthralgias arthralgias anti-PR3 ND
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Clinical manifestations at At inclusion Treatment Outcome
Diagnosis Inclusion
n. Sex/ Reason WG ANCA BVAS At During Date ANCA BVAS
age for duration IF/ inclusion protocol IF/
(years) inclusion (months) ELISA ELISA
14 F/70  ENT, tracheal PGC,ENT PD 68 c- 21 CS + oral CS + oral PD ND 10
stenosis, tracheal ANCA/ CYC CYC M2
subcutaneous stenosis, anti-PR3
nodules, subcutaneous
retroocular nodules retroocular
pseudotumour pseudotumour
15 M/66 PGC, ENT, PGC, ENT, PD 127 c- 8 oral CYC AZA CR c- 0
RPGN, RPGN (Cr: ANCA/ MI12 ANCA/
arthralgias, 124 pmol/1) anti-PR3 anti-PR3
purpura
18 M/59 PGC, lung PGC, ENT, PD 49 c- 26 CS + oral CS + AZA CR 0 0
nodules, RPGN (Cr: ANCA/ CYC + Mi12
RPGN, 337 pumol/l), anti-PR3 PE
mononeuritis arthralgias,
multiplex mononeuritis
arthralgias multiplex
22 M/43 PGC, lung PGC, lung PD 16 c- 15 CS + oral CS + oral Died ND ND
nodules nodules, ANCA/ CYC CYC day
mononeuritis mononeuritis anti-PR3 23
multiplex multiplex
m+SD 51.4+15 76.3+47 T+/1— 12.6+7 2+4/4— 3445

*Severe allergic side effect leading to treatment withdrawal. PGC: poor general condition; ENT: ear, nose & throat involvement; RPGN: rapidly progressive
glomerulonephritis; PD: progressive disease; CS: corticosteroids; CYC: cyclophosphamide; AZA: azathioprine; PE: plasma exchange; MTX: methotrexate;
MMF: mycophenolate mofetil; IFX: infliximab; RTX: rituximab; CMX: Co-trimoxazole; HCD: high cumulated doses; PR: partial remission; CR: complete
remission; ND: not done; M: month; m+SD: mean =+ standard deviation.

the study despite disease progression; A
patients 10 and 14 were not tested.

At month 12 versus inclusion, the — |FX
mean BVAS was significantly re-
duced: 3.4+5.0 vs. 12.6£7 (p=0.03);
but the mean CS dose, despite being
reduced (respectively 18.9+18.7 vs.
41.4+28 Omg/day; p=0.17) was compa-
rable. Among the 5 patients who com-
pleted the protocol, 4 patients were on
oral (n=3) orIV (n=1) CYC at inclusion, L T I L L T
and patient 9 was taking methotrexate. MO M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12
Rituximab generally allowed immuno-
suppressant sparing, since patients 8, B
10, 15, 18 could be switched from CYC

to less mild immunosuppressants: aza-
thioprine for 2, mycophenolate mofetil

for 1, or methotrexate for 1.

No allergic reactions were noted. No
severe infections (bronchitis, dental
abscess) were observed in 3 patients.
Patient 22 died suddenly on day 23; no
autopsy was performed and no obvious

explanation was found. s e e e A A S e B
MO M1 M2 M3 M4 M5 M6 M7 M8 Mg M10 M11 M12

Probability of EFS
1

Probability of RFS

Comparison of treatment groups
At month 12, the number of CR or
PR, and side effects did not differ sig-

Fig. 2. Kaplan-Meier curves of the probabilities of (A) event-free survival (EFS) and (B) relapse-free
survival (RFS) after starting infliximab (IFX) or rituximab (RTX). M = month.
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Fig. 3. Patients’ clinical outcomes at the end of follow-up. CR: complete remission; PR: partial remission; RTX: rituximab; IFX: infliximab; IVIg:
intraveinous immunoglobulin; CS: corticosteroids; AZA: azathioprine; M: month.

nificantly between groups. However,
BVAS declined significantly only for
the rituximab group. Although not sig-
nificant, combined treatments were bet-
ter tapered for the rituximab group. For
both groups, the evolution of ANCA
status did not always correspond to
parallel clinical outcomes. Event-free
and relapse-free survival rates are pre-
sented in Figure 2.

Long-term follow-up data was available
for all patients, and mean follow-up was
30.6+15.4 months (28.9+15.4 months
for the infliximab group and 32.9+16.7
months for the rituximab group) and
subjected to post-hoc analysis.

For the infliximab group, among the 3
patients who achieved CR, only patient
17 remains in persistent remission under
maintenance therapy with CS (10 mg/
day) and mycofenolate mofetil (2 g/day),
which was started on day 73 of the pro-
tocol to replace CYC, whereas patients
11 and 16 relapsed 2 and 14 months
after stopping infliximab, respectively.
Infliximab was again prescribed to pa-
tient 16, who developed new pulmonary
nodules; she was then switched to adali-
mumab because of an infliximab-related
skin rash. Adalimumab was ineffective
and, finally, a new CR was obtained with

rituximab. Patient 11 achieved CR with
higher doses of CS and azathioprine.
Four of the 5 (80%) patients (4, 6, 20
and 21) who failed on infliximab were
successfully switched to rituximab, with
persistent CR in patient 4, 6 and 21. Pa-
tient 20 finally relapsed 19 months af-
ter switching to rituximab. This patient
developed bronchial stenosis and was
ultimately treated successfully with
methotrexate. Lastly, patient 12, who
failed under infliximab and received
high-dose CS and azathioprine, finally
progressed to end-stage renal failure af-
ter short-term stabilisation and died of
multiorgan failure 2 years later.

Patient 16 developed hepatitis subse-
quent to cytomegalovirus primary-in-
fection, 9 months after the end of the
protocol, under maintenance therapy
with CS (5 mg prednisone), methotrex-
ate (7.5 mg/week) and azathioprine
(100 mg/day). Hepatitis resolved with
antiviral therapy and withdrawal of
azathioprine and methotrexate. No ma-
lignancy was observed in this group.
For the rituximab group, among the 5
patients who reached PR or CR, patients
8,10 and 15 are still in persistent remis-
sion, on maintenance regimens com-
prising low-dose CS plus methotrexate,
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mycophenolate mofetil or azathioprine.
Patient 18 relapsed 16 months after the
last rituximab infusion while on mainte-
nance therapy with CS (7 mg) and aza-
thioprine (150 mg/day). He once again
entered CR with combined high-dose
CS (1 mg/kg/day), oral CYC (2 mg/
kg/day), and a new cycle of rituximab
(1g days 1 and 15) and remains in CR
under maintenance CS (5 mg/day) and
methotrexate (15mg/week, introduced
6 months after relapse, after stopping
oral CYC). Pancreatic carcinoma was
diagnosed 2 months after the last infu-
sion of rituximab in patient 9 who died
3 months later. Two survivors, despite
the therapeutic failure of rituximab,
were switched to IV immunoglobulins
and CS and oral CYC and CS for pa-
tients 2 and 14, respectively, but their
WG remained poorly controlled; they
are still considered to have grumbling
disease. Patient 15 was diagnosed with
prostate carcinoma 27 months after the
last rituximab infusion. No infectious
side effect was noted in this group.

At the end of the follow-up period,
independently of the assignment by
randomisation, and considering treat-
ments prescribed after biologic failure,
prolonged CR or PR was obtained in



1 patient treated with infliximab, 9 pa-
tients treated with rituximab, 3 with
other immunosuppressants combined
with CS, and 2 died. Clinical outcomes
are summarised in Figure 3.

Discussion

Treatment of WG relapses is especially
difficult when they are multiple and re-
fractory to cytotoxic agents, including
oral CYC combined with CS, despite
high doses, which can be responsible
for cytopenia and major side effects.
Biotherapies have often been proposed
for these patients as an adjunctive ther-
apy, with promising results for inflixi-
mab (9, 12), or rituximab (21-23).

Our study attempted to determine the
efficacy of infliximab or rituximab as
an add-on agent for patients with WG
uncontrolled by cytotoxic drugs and
CS. The choice of biotherapy was based
on open studies demonstrating a benefit
of adding infliximab (9, 12) or rituxi-
mab (21-23) to immunosuppressants,
especially for patients whose disease
failed to respond to the previous strat-
egy (9, 12,21). Among anti-TNF-q,, in-
fliximab was chosen because it induces
cell apoptosis and has demonstrated
activity against several granulomatous
diseases (23). Etanercept, another anti-
TNF-a was evaluated in WG patients,
(24) but was not superior to methotrex-
ate as a maintenance treatment. The
initial infliximab dose was a compul-
sory requirement from the French Drug
Agency, despite the fact that we previ-
ously showed that 5 mg/kg was more
effective in obtaining a response than 3
mg/kg/infusion. Rituximab effects on
granulomatous forms of WG remain
controversial: positive for Seo et al.
(21) and Martinez del Pero et al. (25)
but negative according to Aries et al.
(15). When we designed the trial, the
reinfusion schedule was not established
for autoimmune diseases, and we fol-
lowed what was made for lymphoma
maintenance treatment.

Based on each molecule mechanism
of action, our hypothesis was to expect
an infliximab therapeutic effect against
granulomatous lesions and a clear regres-
sion of vasculitic lesions with rituximab.
However, considering each organ in-
volved, the responses obtained did not
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differ from one organ to another. It was
therefore impossible, based on clinical
manifestations, to predict the clinical
response to each biotherapy.

Our trial results showed that both in-
fliximab and rituximab could achieve
CR or PR, in about half of the WG pa-
tients: 3/9 with infliximab, and 5/8 with
rituximab. At month 12, a trend favour-
ing rituximab was observed, but did not
reach statistical differences, partly be-
cause of the small number of participat-
ing patients. Furthermore, significantly
improved BVAS values were observed
for the rituximab group, demonstrating
its better efficacy. In addition, more CS
and immunosuppressant-sparing was
obtained in the rituximab group, with
an observed trend for tapering CS, and
oral CYC could be switched to milder
immunosuppressants for all patients.
Although outcome criterion was to
compare CR and PR in each group at
month 12, the long-term effects of in-
fliximab and rituximab were of major
interest. For some patients it was the
long-term follow-up of responders,
and for others, the results obtained af-
ter switching from one drug to another,
after failure of the assigned agent. In
this regard, the long-term efficacy of
infliximab was disappointing, as previ-
ously reported (10). Only one patient
had a sustained response after censor-
ing. Two patients who had achieved
1 CR and 1 PR under infliximab had
relapsed early, 2 and 14 months after
the last infusion, respectively, confirm-
ing the holding-pattern effect of inflixi-
mab (10). In contrast, more prolonged
CR were obtained with rituximab, and
when infliximab failed to induce remis-
sion or when a patient relapsed, rituxi-
mab was able to achieve remission for
most patients. At the end of follow-up,
9 remissions could be attributed to a
therapeutic strategy comprising rituxi-
mab versus 1 with infliximab.

Our results are not as good as those pre-
viously reported with infliximab (26).
Indeed, PR or CR under infliximab was
only reached in 33% of our patients,
whereas 81% of the reported patients
entered remission (26). Most of the lat-
ter had improved at 6 weeks, whereas,
for 3 of our 9 infliximab-group patients,
improvement was observed after 2
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months, but was not maintained, with
failures at 6 months. These differences
are probably explained by our treatment
of WG patients who did not respond
to CYC and CS or other immunosup-
pressants prescribed at optimal dose.
Moreover, the previously reported
population was heterogeneous, includ-
ing newly treated and refractory WG
patients (26). Our findings described
herein also included long-term follow-
up, unlike most published papers.
Some authors obtained promising re-
sults with rituximab, prescribed as res-
cue therapy for patients with refractory
WG, (27-29), with a 90-100% remis-
sion rate and good tolerance. Accord-
ing those publications, WG relapse
rates vary from 10% to 37%, which is
comparable to our data. Pertinently, our
patients who relapsed after rituximab,
could again achieve remission after re-
introducing rituximab.

Two of our patients did not respond
to rituximab. Both had granuloma-
tous manifestations with tracheal and
bronchial stenose in 1 patient, tracheal
stenose and an inflammatory retro-ocu-
lar lesion in the other. Those manifes-
tations are usually difficult to control,
though recent reports described ex-
tremely good responses of granuloma-
tous manifestations to rituximab (25,
30). During post-protocol follow-up,
4 patients who had not responded to
infliximab, and 1 patient who relapsed
after stopping rituximab, achieved CR
with rituximab.

In both our treatment groups, the evo-
Iution of ANCA status did not always
parallel the clinical outcome. It is dif-
ficult to draw definitive conclusions
concerning this point in light of the
small number of participating patients,
but this observation seems to agree with
what has been recently published (31).
Infliximab and rituximab had compara-
ble and acceptable tolerance considering
that these patients were already severe-
ly immunocompromised at inclusion.
Two deaths occurred during the study,
one in each group and 2 others during
the post-protocol follow-up. Although
according to the literature cancers are
rare after rituximab exposure (28), 2 of
our rituximab-group patients developed
cancer during long-term follow-up. All
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our patients had received several lines
of immunosuppressive drugs, thereby
making it impossible to assess the di-
rect responsibility of rituximab in the
occurrence of those 2 cancers. Future
studies with longer follow-up will help
to clarify the safety of these biologics.
However, regardless of the molecule
used, it is well-known that WG patients
remain susceptible to various infections
(32) and may develop tumours.

Two recent studies (33, 34) have dem-
onstrated that rituximab is as effective
as cyclophosphamide in inducing re-
mission in first flare of ANCA-associat-
ed vasculitis. The present study further
demonstrates that this drug is also ef-
fective in treating refractory and relaps-
ing patients. The role of biotherapies on
long term control of inflammation and
healing of vascular process has to be
studied (35).

In conclusion, although not reaching sig-
nificant results, our analysis supports a
better response rate with rituximab, and
a higher rate of sustained CR, whereas
infliximab could be useful in some cas-
es. Future studies are needed to clarify
the respective indications of these two
agents for the treatment of WG.
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Key messages:

e In the short term, infliximab and
rituximab were both able to induce a
remission of refractory and/or severe
ANCA-associated vasculitides, when
prescribed in addition to steroids and
cytotoxic agents.

* In the long term, rituximab was more
effective than infliximab in maintaining
remission. In addition, when patients
failed to respond to infliximab, rituxi-
mab was able to induce remission in
most cases.

References

1. HOFFMAN GS, KERR GS, LEAVITT RY et al.:
Wegener granulomatosis: an analysis of 158
patients. Ann Intern Med 1992; 116: 488-
98.

2. REINHOLD-KELLER E, BEUGE N, LATZA U et
al.: An interdisciplinary approach to the care
of patients with Wegener’s granulomatosis:
long-term outcome in 155 patients. Arthritis
Rheum 2000; 43: 1021-32.

3. PAGNOUX C, HOGAN SL, CHIN H ef al.: Pre-
dictors of treatment resistance and relapse in
antineutrophil cytoplasmic antibody-associ-
ated small-vessel vasculitis: Comparison of
two independent cohorts. Arthritis Rheum
2008; 58: 2908-18.

4. JAYNE D, RASMUSSEN N, ANDRASSY K et
al.: A randomized trial of maintenance ther-
apy for vasculitis associated with antineu-
trophil cytoplasmic autoantibodies. N Engl J
Med 2003; 349: 36-44.

5. GUILLEVIN L, CORDIER JF, LHOTE F et al.:
A prospective, multicenter, randomized trial
comparing steroids and pulse cyclophospha-
mide versus steroids and oral cyclophospha-
mide in the treatment of generalized Wege-
ner’s granulomatosis. Arthritis Rheum 1997;
40: 2187-98.

6. DE GROOT K, HARPER L, JAYNE DR et al.:
Pulse versus daily oral cyclophosphamide
for induction of remission in antineutrophil
cytoplasmic antibody-associated vasculitis: a
randomized trial. Ann Intern Med 2009; 150:
670-80.

7. ADU D, PALL A, LUQMANI RA et al.: Con-
trolled trial of pulse versus continuous pred-
nisolone and cyclophosphamide in the treat-
ment of systemic vasculitis. Qjm 1997; 90:
401-9.

8. GENEREAU T, LORTHOLARY O, LECLERQ P
et al.: Treatment of systemic vasculitis with
cyclophosphamide and steroids: daily oral
low-dose cyclophosphamide administration
after failure of a pulse intravenous high-dose
regimen in four patients. Br J Rheumatol
1994; 33: 959-62.

9. BARTOLUCCI P, RAMANOELINA J, COHEN
P et al.: Efficacy of the anti-TNF-alpha
antibody infliximab against refractory sys-
temic vasculitides: an open pilot study on 10
patients. Rheumatology (Oxford). 2002; 41:
1126-32.

10. JOSSELIN L, MAHR A, COHEN P ef al.: Inf-
liximab efficacy and safety against refractory

S-70

11.

12.

13.

14.

15.

16.

20.

21.

22.

23.

24.

25.

systemic necrotising vasculitides: long-term
follow-up of 15 patients. Ann Rheum Dis
2008; 67: 1343-6.

KEOGH KA, WYLAM ME, STONE JH et al.:
Induction of remission by B lymphocyte de-
pletion in eleven patients with refractory an-
tineutrophil cytoplasmic antibody-associated
vasculitis. Arthritis Rheum 2005; 52: 262-8.
LAMPRECHT P, VOSWINKEL J, LILIENTHAL
T et al.: Effectiveness of TNF-alpha block-
ade with infliximab in refractory Wegener’s
granulomatosis. Rheumatology (Oxford).
2002; 41: 1303-7.

ORISTRELL J, BEJARANO G, JORDANA R et
al.: Effectiveness of rituximab in severe We-
gener’s granulomatosis: report of two cases
and review of the literature. Open Respir
Med J 2009; 3: 94-9.

REGENT A, MOUTHON L: Traitements anti-
TNF-alpha dans les maladies auto-immunes
et/ou inflammatoires systemiques. Presse
Med 2009; 38: 761-73.

ARIES PM, HELLMICH B, VOSWINKEL J et
al.: Lack of efficacy of rituximab in Wege-
ner’s granulomatosis with refractory granu-
lomatous manifestations. Ann Rheum Dis
2006; 65: 853-8.

JENNETTE JC, FALK RJ, ANDRASSY K et al.:
Nomenclature of systemic vasculitides. Pro-
posal of an international consensus confer-
ence. Arthritis Rheum 1994; 37: 187-92.

. MARIETTE X, SALMON D: French guidelines

for diagnosis and treating latent and active
tuberculosis in patients with RA treated with
TNF blockers. Ann Rheum Dis 2003; 62:
791.

. LUQMANI RA, BACON PA, MOOTS RIJ et

al.: Birmingham Vasculitis Activity Score
(BVAS) in systemic necrotizing vasculitis.
Qjm 1994; 87: 671-8.

. HAGEN EC, DAHA MR, HERMANS J et al.:

Diagnostic value of standardized assays for
anti-neutrophil cytoplasmic antibodies in idi-
opathic systemic vasculitis. EC/BCR Project
for ANCA Assay Standardization. Kidney Int
1998; 53: 743-53.

KAPLAN E, MEIER P: Nonparametric estima-
tion from incomplete observations. J Am Stat
Assoc 1958; 53: 457-81.

SEO P, SPECKS U, KEOGH KA: Efficacy of
rituximab in limited Wegener’s granuloma-
tosis with refractory granulomatous manifes-
tations. J Rheumatol 2008; 35: 2017-23.
BRIHAYE B, AOUBA A, PAGNOUX C et al.:
Adjunction of rituximab to steroids and im-
munosuppressants for refractory/relapsing
Wegener’s granulomatosis: a study on 8 pa-
tients. Clin Exp Rheumatol 2007; 25 (Suppl.
44): S23-7.

BRIHAYE B, AOUBA A, PAGNOUX C et al.:
Rituximab reversed cardiac involvement of
Wegener’s granulomatosis: magnetic reso-
nance imaging assessment. Presse Med 2008;
37:412-5.

BACON PA: Etanercept plus standard therapy
for Wegener’s granulomatosis. N Engl J Med.
2005; 352: 351-61.

MARTINEZ DEL PERO M, CHAUDHRY A,
JONES R et al.: B-cell depletion with rituxi-
mab for refractory head and neck Wegen-
er’s granulomatosis: a cohort study. Clin
Otolaryngol 2009; 34: 328-35.



26.

217.

28.

29.

MUKHTYAR C, LUQMANI R: Current state of
tumour necrosis factor {alpha} blockade in
Wegener’s granulomatosis. Ann Rheum Dis
2005; 64 (Suppl. 4): iv31-6.

KEOGH KA, YTTERBERG SR, FERVENZA FC
et al.: Rituximab for refractory Wegener’s
granulomatosis: report of a prospective,
open-label pilot trial. Am J Respir Crit Care
Med 2006; 173: 180-7.

STASI R, STIPA E, DEL POETA G et al.: Long-
term observation of patients with anti-neu-
trophil cytoplasmic antibody-associated vas-
culitis treated with rituximab. Rheumatology
(Oxford). 2006; 45: 1432-6.

LOVRIC S, ERDBRUEGGER U, KUMPERS P

30.

31.

32.

Inflimax or rituximab for Wegener’s granulomatosis / M. de Menthon et al

et al.: Rituximab as rescue therapy in anti-
neutrophil cytoplasmic antibody-associated
vasculitis: a single-centre experience with 15
patients. Nephrol Dial Transplant 2009; 24:
179-85.

TAYLOR SR, SALAMA AD, JOSHI L et al.
Rituximab is effective in the treatment of
refractory ophthalmic Wegener’s granuloma-
tosis. Arthritis Rheum 2009; 60: 1540-7.
FINKIELMAN JD, MERKEL PA, SCHROEDER
D et al.: Antiproteinase 3 antineutrophil
cytoplasmic antibodies and disease activ-
ity in Wegener granulomatosis. Ann Intern
Med 2007; 147: 611-9.

KHELLAF M, GODEAU B: Pneumocystose

S-71

33.

au cours des maladies systemiques. Presse
Med 2009; 38: 251-9.

STONE J, MERKEL P, SPIERA R et al.: Rituxi-
mab versus cyclophosphamide for ANCA-
associated vasculitis. N Engl J Med 2010;
363:221-32.

34. JONES RB, COHEN TERVAERT JW, HAUSER T

35.

et al.: Rituximab versus cyclophosphamide
in ANCA-associated renal vasculitis. N Engl
J Med 2010; 363: 211-20.

DE LEEUW K, BUZET J, VAN DER GRAAF
AM et al.: Patients with Wegener’s granulo-
matosis: a long-term follow-up study. Clin
Exp Rheumatol 2010; 28 (Suppl. 57): S18-
23.



