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Abstract
Background. B-cell depletion with rituximab, a chimeric
anti-CD20 antibody, is a novel treatment for refractory and
relapsing ANCA-associated small-vessel vasculitis. Data
are limited and most reports describe single patients or
small numbers of patients followed prospectively.
Methods. We report a single-centre experience with 15 pa-
tients who received rituximab for refractory or relapsing
ANCA-associated vasculitis. All patients had been treated
with corticosteroids and cyclophosphamide and a variety
of other second-line immunosuppressive agents. None of
the patients had evidence of infection and received four
infusions of 375 mg/m2 of rituximab. Disease activity
was assessed in accordance with the Birmingham Vas-
culitis Activity Score (BVAS). BVAS, C-reactive protein
and ANCA titres were recorded at baseline and during
follow-up.
Results. B-cell depletion was achieved in all patients. Par-
tial or complete remission was seen in 14 of 15 patients with
a significant decline in BVAS compared to baseline (P <
0.007). One patient with granulomatous ANCA-associated
vasculitis did not respond to rituximab. There were no side
effects during rituximab infusion. Transient leucopenia was
observed in two patients. One patient with bronchial steno-
sis died of pneumonia 5.5 months after the initiation of rit-
uximab treatment. One initially anti-HBc-positive/HBsAg-
negative patient experienced a reactivation of hepatitis B,
developed end-stage renal failure and died after refusal of
dialysis.
Conclusions. We report the largest case series of rituximab
use for ANCA-associated vasculitis so far. Our data support
that the drug is capable of inducing partial or complete
remission in refractory or relapsing patients. Leucopenia
and infectious complications remain a matter of concern.
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Introduction

Rituximab is a genetically engineered chimeric murine/
human monoclonal antibody directed against the CD20
antigen [1]. CD20 is found on the surface of normal and ma-
lignant B lymphocytes but not on plasma cells. Rituximab
was first licensed for the treatment of B-cell lymphoma and
achieves depletion of CD20 positive B cells for a period of
6–9 months [2]. B cells rapidly become undetectable in
the peripheral blood after a successful rituximab infusion,
followed by a gradual reconstitution after 6 months. The
notion that B cells might be critical to the development of
autoimmune disease led to the extension of the use of B-
cell depletion to a variety of diseases, such as rheumatoid
arthritis [3] and lupus [4].

The role of B lymphocytes in systemic vasculitis associ-
ated with anti-neutrophil cytoplasmic antibodies (ANCA) is
poorly understood. Renewed interest in these cells, however,
was sparked by proof that ANCA have a direct pathogenic
role [5] and by demonstration of ANCA-producing B lym-
phocytes in peripheral blood of vasculitis patients [6]. Ac-
cordingly, rituximab has been used in ANCA-associated
vasculitis although most reports describe single patients or
small series of patients. Most of these reports have reported
a favourable outcome with remarkably few side effects,
but lack of efficacy in refractory granulomatous disease
has also been described [7]. The largest series of patients
reported included 11 patients. More recently, infectious
complications, such as reactivation of hepatitis B [8] or
progressive multifocal leucoencephalopathy [9], have been
described as rare complications in association with
rituximab use.

We have been using rituximab in patients with
ANCA-associated vasculitis since 2004. Here, we report
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single-centre experience in 15 patients with refractory or
relapsing ANCA-associated vasculitis. We report clinical
data, pre-treatment and side effects as well as response to
treatment, outcomes and follow-up in what is currently the
largest case series of patients with ANCA-associated vas-
culitis treated with rituximab.

Patients and treatment protocol

Between March 2004 and May 2007, 15 patients with
ANCA-associated vasculitis were treated with rituximab
(8 males, 7 females, age 19–73 years, median 45 years)
(Table 1). Fourteen of those showed a relapsing course
of the disease despite intensive immunosuppression (me-
dian number of relapses 2, range 1–5) and one patient
had developed cyclophosphamide intolerance. Thirteen
patients had granulomatous ANCA-associated vasculitis
(Wegener’s granulomatosis). One patient had microscopic
polyangiitis and one patient had the Churg-Strauss syn-
drome. Disease activity was assessed in accordance with
the original Birmingham Vasculitis Activity Score (BVAS)
[10], but every active manifestation was scored. All patients
had active, severe disease with a median BVAS 12 (range 6–
21) at baseline as well as an increase in disease activity prior
to rituximab therapy. Organ involvement which leads to rit-
uximab treatment is shown in Figure 1. Five patients had
renal activity defined as either red blood cell casts or new
microhaematuria with >5% acanthocytes in spot urine with
or without increased proteinuria and/or an increase in crea-
tinine of >20%. Two patients were already on maintenance
dialysis for end-stage renal failure, one due to renal vasculi-
tis. The median serum creatinine in those with renal disease
but without end-stage renal failure was 98.5 µmol/l (range
57–376 µmol/l). Three patients had pulmonary involve-
ment, nine had granulomatous disease of the upper respira-
tory tract, one had cutaneous vasculitis, one had vasculitis
of the central nervous system, one had disease of the pe-
ripheral nervous system and four had eye involvement. Six
patients had arthralgias and eight had constitutional symp-
toms and two patients each had gastrointestinal vasculitis
and cardiac involvement. Eleven patients presented with a
positive c-ANCA (all anti-proteinase 3-ANCA), three pa-
tients with a positive p-ANCA (all anti-myeloperoxidase-
ANCA) and one patient was ANCA negative. The median
C-reactive protein value was 10 mg/l (range 1–228 mg/l)
while all patients lacked evidence of bacterial or viral infec-
tion. All patients had already received standard treatment
for induction (cyclophosphamide and corticosteroids) and
maintenance of remission (corticosteroids and either aza-
thioprine, mycophenolate mofetil or methotrexate) as well
as a variety of second-line or rescue modalities, such as
plasma exchange, immunoglobulins, deoxyspergualin, cy-
closporine or TNF blockade (Figure 2). The median dose of
prednisolone at the time of rituximab infusion, at the time
of remission and at the last follow-up was 20 mg (range
8.75–80 mg), 10 mg (range 5–50 mg) and 7.5 mg (range
3.75–9 mg), respectively.

All patients gave informed consent to the off-label use
of rituximab. The protocol included four weekly doses of
375 mg/m2 rituximab (MabTheraTM, Roche, Grenzach-
Wyhlen, Germany). Supportive treatment included 50 mg

ranitidine, 2 mg clemastine and 100 mg prednisolone in-
travenously prior to the administration of rituximab. B-cell
depletion was confirmed by flow cytometry (less than one
CD19+ cell per microlitre). Following rituximab infusions,
all patients received prednisolone 0.5–1 mg/kg/day, which
was tapered in the following weeks. Concomitant to pred-
nisolone therapy, six patients continued to receive azathio-
prine or mycophenolate mofetil, one patient continued to
receive cyclophosphamide and one patient remained on
cyclosporine during rituximab use. Three patients contin-
ued to receive trimethoprim/sulfamethoxazole, infliximab
or methotrexate, respectively.

All patients were seen for follow-up. Clinical status and
CRP and ANCA titres were obtained as well as serum cre-
atinine, liver function tests and differential blood count.
Disease activity was accessed by BVAS and partial remis-
sion was defined as a reduction of BVAS to at least 50% of
their baseline values. Complete remission was defined as
a BVAS of 0. Side effects during administration of ritux-
imab and during follow-up were also recorded. Statistical
analysis was performed by using the non-parametric Mann–
Whitney U-test. Data are presented as median with inter-
quartile ranges. Differences were considered significant if
P < 0.05.

Results

No immediate side effects were observed during infusion
of rituximab. B-cell depletion was achieved in all patients.

A total of 267 patient-months of follow-up after treat-
ment with rituximab were completed (median 15 months,
range 3–39 months). BVAS at baseline confirmed active
disease (median 12, range 6–21). Complete remission was
achieved in six patients and partial remission was achieved
in eight patients. The median time to remission was
4 months (range 6 weeks to 6 months). Complete renal
remission was achieved in all patients with renal involve-
ment who had not been dialysis dependent. Renal remis-
sion in non-dialysis patients was defined as no red blood
cell casts and no more than three to five red blood cells
per high-power field (400 × magnification), stable or im-
proving renal function and stable or improving proteinuria.
One patient with severe involvement of the central nervous
system also achieved rapid improvement and total regres-
sion of symptoms (Figure 3). BVAS declined significantly
to a median of 2 (range 0–12, P < 0.007 when compared
to baseline, Figure 4, Table 1). One patient, a 32-year-old
female with c-ANCA-associated vasculitis involving the
upper respiratory tract and eyes, did not respond to ritux-
imab treatment. She had previously received treatment with
corticosteroids, methotrexate and intravenous as well as
oral cyclophosphamide. Following failure of rituximab, she
received infliximab as well as mycophenolate mofetil and
corticosteroids and eventually achieved partial remission.

ANCA titres decreased in all patients except the one pa-
tient with granulomatous disease who did not respond to
rituximab treatment (Figure 5). Median CRP values de-
clined from 10 mg/l to 6 mg/l, but the decline failed to
achieve statistical significance.
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Table 1. Clinical data, pre-treatment and outcomes

Disease Prednisolone
duration prior Treatment dosage at BVAS BVAS Follow-up Lymphocytes [%

Age/gender/ to RTX prior to time of score prior Relapses score after after RTX ANCA-titre at of leucocytes] at
disease (month) RTX RTX (mg/day) to RTX prior to RTX RTX (month) last follow-up last follow-up Status after RTX Comment

1 19/f/GAV 44 CP, P, PE,
IG

40 21 2 0 39 1:16 9.8 Full remission –

2 50/m/GAV 421 CP, P,
MTX, CO,
AZA,
MMF

12.5 10 2 2 18 Negative 8.1 Partial remission –

3 67/m/GAV 234 CP, P, D,
AT, CI,
AZA

8.75 20 5 5 5 Negative n.d. Partial remission Leucopenia;
death due to
post-stenotic
pneumonia

4 73/m/GAV 43 CP, P,
CO, MMF,
AZA, DAP

10 15 3 4 16 Negative 10.4 Partial remission Relapse and
successful
rituximab
re-treatment

5 47 f/GAV 85 CP, P,
MTX, AT

40 12 4 1 28 Negative 9.0 Partial remission –

6 32/f/GAV 131 CP, P,
MTX

40 13 3 12 28 Negative 5.9 Failed –

7 28/m/GAV 17 CP, P,
MTX, CO

80 12 3 2 30 1:64 24. Partial remission –

8 45/f/GAV 50 CP, P,
AZA, PE

20 16 2 0 34 1:32 10.0 Full remission Relapse and
successful
rituximab
re-treatment

9 73/m/GAV 08 CP, P,
AZA

40 7 1 2 15 Negative 2. Partial remission Hepatitis B
reactivation;
death after
refusal of
dialysis

10 36/m/MPA 26 CP, P,
AZA

60 15 2 0 14 1:64 7 Full remission –

11 72/f/CSS 115 CP, P,
AZA,
CO

40 9 4 3 10 Negative 7 Partial remission Relapse with
cutaneous
vasculitis

12 30/f/GAV 145 CP, P, CO,
MMF

20 11 2 0 03 Negative 9.5 Full remission Leucopenia
probably due
to metamizole

13 40/m/GAV 57 CP, P,
AZA, CI,
MMF

16 8 4 0 11 1:4 7.0 Full remission –

14 70/m/GAV 14 CP, P 12.5 6 1 2 08 1:16 11.3 Partial remission –
15 39/f/GAV 140 CP, P,

AZA, CO,
MTX, IG

7.5 7 2 0 08 Negative 18.9 Full remission –

AT = anti TNF biologicals (infliximab or etanercept), AZA = azathioprine, CP = cyclophosphamide, CI = cyclosporine, CO = Trimethoprim/sulphamethoxazole, CSS = Churg-Strauss syndrome, DAP =
dapsone, D = deoxyspergualin, GAV = granulomatous ANCA-associated vasculitis, IG = immunglobulins, MMF = mycophenolate mofetil, MPA = microscopic polyangiitis, MTX = methotrexate, P =
prednisolone, PE = plasma exchange; n.d. = not detected.
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Fig. 1. Organ involvement prior to rituximab treatment.

Fig. 2. Immunosuppressive treatment prior to rituximab treatment.

Fig. 3. MRT scan before and about 3 weeks after rituximab treatment in
a young woman with central nervous system involvement.

Three patients relapsed. Two of those relapses occurring
at 11 and 14 months after initiation of rituximab treatment
were re-treated successfully with rituximab. The third pa-
tient sustained a cutaneous relapse 7 months after rituximab
treatment, necessitating corticosteroid treatment. ANCA-
titres for all three patients did not change before/or with the
relapse and two patients remained ANCA negative.

During treatment, transient leucopenia was observed in
two patients 2 and 11 weeks, respectively, after the ini-
tiation of rituximab treatment (Table 2). In one of these
two patients, leucopenia (1300/µl leucocytes, neutrophils
< 100/µl) was later attributed to daily use of metami-
zole, a peripheral analgesic capable of causing bone mar-
row depression and concurrent medication with mycophe-
nolate mofetil; white blood cell counts normalized af-
ter both were stopped. In the second patient, leucopenia
(2500 leucocytes/µl with 1200/µl neutrophils and 600/µl

Fig. 4. BVAS before and after rituximab treatment. (A) Box plot with
upper and lower quartiles. Solid lines denote medians and whiskers denote
ranges. (B) Individual BVAS before and after rituximab treatment.

Fig. 5. ANCA titres before and after rituximab treatment.

lymphocytes) was believed to be due to concomitant treat-
ment with trimethoprim/sulfamethoxazole and white blood
counts normalized after the drug had been stopped.

Two patients died (see Table 2). One patient with
severe pre-existing bronchial stenosis due to granulo-
matous ANCA-associated vasculitis died of pneumonia
in another hospital 5.5 months after initiation of rit-
uximab treatment despite of clinical improvement of
the vasculitis. General conditions, dyspnoea and tra-
cheal lesions improved. A transbronchial biopsy showed
no evidence of granulomatous inflammation or vasculi-
tis after rituximab treatment. At the time of death, the
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Table 2. Case descriptions

Timepoint after rituximab Leucocyte count (cells/µl) Neutrocyte count (cells/µl) Lymphocycte count
Patients with leucopenia (weeks) (4400–11 300/µl) (1200–8000/µl) (cells/µl) (1500–4000/µl)

(a)

Patient 3 2 2500 1200 600
Patient 12 11 1300 <100 900

Ig G levels (7–16 g/l) Ig A levels (0.7–4 g/l) Ig M levels (0.4–2.3 g/l)
Patients who deceased before/after rituximab before/after rituximab before/after rituximab Treatment

(b)

Patient 3 5.29/4.76 4.32/1.79 1.06/0.59 2 × 175 mg/day cyclosporine
A and alternating 10 mg/day
and 7.5 mg/day prednisolone

Patient 9 11.40/7.71 2.28/1.88 0.89/0.74 125 mg/day azathioprine and
10 mg/day prednisolone

patients received 2 × 175 mg/day cyclosporine A and
alternating 10 mg/day and 7.5 mg/day prednisolone. An
autopsy was not performed.

Another patient who was anti-HBc-positive but HBsAg-
negative at the time of initiation of rituximab treatment
presented with elevated liver function tests 11 months after
initiation of rituximab treatment. Viral serology revealed
HBsAg positivity and high levels of HBV (hepatitis B
virus)-DNA (>110 × 106 IU/ml). Analysis of stored
sera with a highly sensitive Taq-Man PCR (Roche Cobas
TaqMan, Detection limit 6 IU/ml) showed low but posi-
tive levels of HBV-DNA (1650 IU/ml) 4 months earlier,
when HBs antigen had been undetectable, antiHbc was pos-
itive and liver function tests had been normal. He received
125 mg/day azathioprine and 10 mg/day prednisolone. The
patient deteriorated clinically, developed end-stage renal
failure and died after refusal of dialysis despite comprehen-
sive counselling of the patient and his relatives. An autopsy
was not performed.

Discussion

There is increasing evidence that B lymphocytes play a
crucial role during the pathogenesis of ANCA-associated
vasculitis. The direct pathogenic role of ANCA has been
shown in animal models [5] and subsequent studies were
able to demonstrate ANCA-producing lymphocytes in pe-
ripheral blood [6] and granulomatous lesions [11]. These
studies and the recognition of self-reinforcing interactions
between T [12] and B cells as a crucial event in autoimmune
disease [13] have rekindled the interest in B lymphocytes
in vasculitis [14].

Rituximab [1], a genetically engineered chimeric murine/
human monoclonal antibody directed against the CD20
antigen, was originally approved by the Food and Drug
Administration (FDA) for the treatment of lymphoma [2].
It has now been used in a variety of autoimmune diseases,
such as rheumatoid arthritis [3] and lupus [4]. In Europe,
it is currently licensed for the treatment of lymphoma and
rheumatoid arthritis. Interestingly, the mode of action by
which rituximab ameliorates autoimmune disease is not

entirely clear. Plasma cells, which are traditionally held
responsible for the synthesis of auto-antibodies, do not har-
bour the CD20 antigen. Others have attempted alternative
explanations, such as the immune complex decoy hypoth-
esis [15]. According to this concept, binding of rituximab
molecules to B cells generates decoy cellular immune com-
plexes. These decoy complexes attract Fc gamma receptor-
expressing T cells and thereby downregulate the autoim-
mune response elsewhere.

Several smaller studies have explored the use of ritux-
imab in ANCA-associated vasculitis and a total of just over
50 patients have been treated to this date. Most studies have
reported good efficacy with remarkably few side effects
[16]. A very recent report described the successful use of
rituximab in post-transplant relapse of ANCA-associated
vasculitis [17]. In our study, 14 out of 15 patients achieved
partial or complete remission. Our patients were severely
ill at presentation as evidenced by a median BVAS of 12;
in addition, they had received considerable pre-treatment.
Finally, five patients had renal activity and two were on
maintenance dialysis.

Our data add further proof to the impression that ritux-
imab is capable of inducing remission in a majority of these
difficult patients. Relapses have been described after ritux-
imab use but these have been re-treated with rituximab,
with good success [16]. We, too, re-treated two relapses
with rituximab, again with good success. The use of ritux-
imab re-treatment in this setting remains ill defined. Some
authors have described the use of the drug after a rise in
ANCA titres and after B-cell restoration without clinical
disease activity whereas others would only re-treat with rit-
uximab when clinical signs of relapse become apparent. Fi-
nally, the long-term effects of repeated rituximab treatment
are unclear. Further studies are clearly needed to define the
role of rituximab re-treatment.

Whereas a study of 11 patients with rituximab treat-
ment reported success in all patients [18], one report has
voiced concern about the efficacy of rituximab in ANCA-
associated vasculitis, describing treatment failure in gran-
ulomatous disease [7]. We, too, saw failure of rituximab in
one patient with granulomatous disease while others have
described good efficacy in granulomatous disease [19]. It
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should not be forgotten that cases of treatment failure may
not be published and hence introduce bias in the interpre-
tation. It has been speculated that lack of efficacy is due to
survival of long-lived autoreactive plasma cells, which do
not harbour the CD20 antigen, but this assumption remains
unproven [20]. In summary, it is not quite clear whether
different manifestations of the disease show a differential
response to rituximab.

With 7 years of post-marketing surveillance experience
and >370 000 patient exposures, the safety profile of rit-
uximab is well defined [21]. A number of side effects have
been reported during rituximab use. These include infusion
reactions, which were not observed in our study, presum-
ably due to comprehensive pre-medication with ranitidine,
clemastine and prednisolone. Haematological events have
also been reported and we observed two cases of transient
leucopenia although these patients were also receiving other
drugs that cause leucopenia. Rituximab-associated intersti-
tial lung disease is rare but responds well to corticosteroids
[22]. Cytokine storm has been reported as a rare but po-
tentially fatal complication in a patient with relapsed acute
lymphatic leukaemia [23], but it is difficult to attribute this
to the drug itself since tumour lysis cannot be excluded.

Infectious complications have been reported in a number
of cases [8,24–27]. One of our patients died of pneumonia
5.5 months after rituximab treatment. This patient, how-
ever, had severe, pre-existent multi-focal bronchial stenosis
due to granulomatous disease. He had also experienced a
transient leucopenia, which was attributed to his concomi-
tant medication with co-trimoxazole. Furthermore, the pa-
tient had been treated with many potent immunosuppressive
drugs, including oral cyclophosphamide, infliximab and
deoxyspergualin, prior to rituximab. His tracheo-bronchial
inflammation, however, persisted despite heavy immuno-
suppression and only improved after rituximab administra-
tion. We find it difficult to ascertain the degree to which
rituximab contributed to the fatal outcome in this case. Se-
vere and fatal infections with rituximab have been reported
previously. These include cytomegalovirus reactivation
[28], pneumonia [27] and rare infections, such as aden-
ovirus hepatitis [25] acantamoeba encephalitis [26] or pro-
gressive multifocal leucoencephalitis (PML) due to BK
virus [9,29]. The latter is of particular concern because it is
difficult to diagnose and almost uniformly fatal. Interest-
ingly, PML has been described in association with another
biological, anti-α4-integrin antibody natalizumab [30].

Another patient in our study experienced reactivation of
hepatitis-B. The patient eventually died after he reached
end-stage renal failure and refused dialysis. However, it is
conceivable that reactivation of hepatitis-B contributed to
the clinical deterioration. Similar cases of hepatitis-B reac-
tivation have been reported previously: Hernandez and co-
workers reported a case of fulminant hepatitis-B reactiva-
tion in association with rituximab and other chemotherapy
for lymphoma [31]. Westhoff and others described another
case of fulminant hepatitis with fatal outcome after ritux-
imab use [8]. Reactivation of hepatitis B may occur as late
as 1 year after rituximab treatment [32]. The precise mech-
anisms of hepatitis-B reactivation due to rituximab and the
time course of this complication remain unknown, but im-
pairment of humoral immune responses against HBV is

likely to be involved. In addition, it is difficult to compare
previous cases [8,31] with our report in that most reports so
far describe patients with lymphoma who received not only
rituximab but also other chemotherapy. To our knowledge,
we describe the first patient with non-malignant, autoim-
mune disease who sustained a reactivation of hepatitis-B
with rituximab use. We detected a significant HBV vi-
raemia 7 months after rituximab treatment when HBs-AG
was still negative and liver enzymes were normal. Abnormal
liver function tests were only seen 11 months later in con-
junction with the onset of constitutional symptoms. Tsut-
sumi and others demonstrated loss of anti-HBs antibodies
with rituximab and speculated that this leads to an environ-
ment that facilitates hepatitis-B reactivation [33]. The same
authors have described the use of lamivudine prophylaxis
for HBsAg-positive patients undergoing rituximab treat-
ment. Of note, patients who are hepatitis-B antigen negative
may also be at risk [24]. The risk of hepatitis-B reactiva-
tion with chemotherapy has been reviewed in great detail
elsewhere [34]. We emphasize the need for comprehen-
sive virological studies prior to rituximab treatment and for
close monitoring of virus DNA. Our data confirm that re-
liance on HBsAg and liver function tests alone may confer a
false sense of security. Reports of late reactivation of
hepatitis-B as late as 1 year after rituximab use [32] high-
light the need for prolonged follow-up using virus screening
DNA testing. An early antiviral prophylaxis with lamivu-
dine or other HBV polymerase inhibitors should be initiated
in patients with detectable HBV viraemia independent from
the level of HBV-DNA before the pathological liver func-
tion test is performed [33,35].

In summary, vigilance towards infectious complications
is certainly warranted. It must be emphasized, however, that
patients in these studies were desperately ill with few or no
therapeutic alternatives. Finally, it is hoped that complica-
tions will diminish with more experience with the drug and
supportive medication.

The risk of malignancy is another concern with the use
of rituximab as with any other potent immunosuppressive
agent. Patients with ANCA-associated vasculitis have an el-
evated risk of malignancy [36], presumably due to immuno-
suppressive treatment and cyclophosphamide in particular.
It is unclear whether additional treatment with rituximab
may affect the risk of malignancy in the long run.

Another area of uncertainty is that of concomitant im-
munosuppressive medication during rituximab use. Some
studies have used a variety of other immunosuppressants
during rituximab treatment while others [16–18] have used
only corticosteroids during that time. This issue, how-
ever, may not be very amenable to standardization since
the choice of concomitant immunosuppression may reflect
severity of disease as well as the extent of pre-treatment.

In summary, we report the largest case series of rituximab
use in the ANCA-associated vasculitis so far. Our data are
consistent with previous reports and give support that the
drug is capable of inducing partial or indeed complete re-
mission in refractory or relapsing patients. Two out of 15
patients died although it is difficult to directly attribute their
death to the use of rituximab. This mortality rate, we believe,
is not surprising, given the severity of disease, previous im-
munosuppression and lack of other therapeutic alternatives
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in these patients. We reckon that a similarly invasive treat-
ment, such as TNF-alpha blockade, would incur the same
magnitude of complications, including severe infectious, in
a comparable group of patients. Leucopenia and infectious
complications, such as pneumonia, reactivation of hepati-
tis B and PML, remain a particular concern. Further case
series should be encouraged to gauge the incidence and
severity of these and other side effects. Results of double-
blind, placebo-controlled trials are eagerly awaited before
a more widespread use of rituximab in ANCA-associated
vasculitis can be encouraged.
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