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It remains to be seen whether rituximab can live up to the high
expectations and offer a more effective treatment for patients with
AASV

T
he antineutrophil cytoplasmic anti-
body (ANCA) associated systemic
vasculitides (AASV) are a group of

multisystem diseases characterised by a
predominantly small vessel vasculitis
and the occurrence of ANCA in most,
but not all, cases. The two main forms of
AASV are distinguished by the presence
of granulomata and destructive lesions
of the upper respiratory tract in
Wegener’s granulomatosis (WG), which
are absent in microscopic polyangiitis
(MPA).

Despite significant progress in the
management of these diseases, there
are still no fully satisfactory treatments
for patients with either refractory or
frequently relapsing disease. Current
standard immunosuppressive treatment
reduces mortality substantially, but a
large proportion of patients, particularly
those with WG, follow a frequently
relapsing course.1 These patients are at
high risk of cumulative toxicity from
current treatments and also of increas-
ing damage due to active disease.2

Cytotoxic drugs, especially cyclophos-
phamide, carry a substantial risk of
severe side effects such as infertility
and in the long term, malignancy
(particularly bladder carcinoma), which
makes them unappealing for the treat-
ment of younger patients; additionally,
there are problems of leucopenia and
sepsis, which are of great concern,
especially for the elderly.3 4 The advent
of an effective and safe treatment for
AASV would be a major advance in the
management of these diseases.

Rituximab, a chimeric, monoclonal
IgG1 antibody directed against CD20,
leads to destruction of B cells via
complement mediated lysis and anti-
body dependent cellular cytotoxicity. It
was originally developed as an agent
for the treatment of non-Hodgkin’s
lymphoma.5 CD20, which is a trans-
membrane surface antigen of B cells of
unknown biological role, is not
expressed on pre-B cells and plasma

cells so these cells are not affected by
anti-CD20 treatment. Rituximab leads
to a swift depletion of circulating B cells,
which become undetectable in the per-
ipheral blood. Peripheral B cell depletion
typically lasts for at least 6 months with
subsequent gradual reconstitution of B
cell numbers. Animal experiments sug-
gest that B cells which reside in lym-
phoid tissue are probably less
susceptible than circulating B cells to
the effects of rituximab.6

Interest in the use of anti-B cell
therapy for autoimmune conditions
followed a case report of a coincidental
marked improvement in inflammatory
arthritis in a patient undergoing treat-
ment with rituximab for lymphoma.7 A
large randomised controlled trial has
demonstrated efficacy in patients with
rheumatoid arthritis (RA) whose dis-
ease failed to respond to methotrexate.8

There have been case series and small
trials showing its effectiveness in auto-
immune conditions, including systemic
lupus erythematosus (SLE)9 and other
conditions associated with pathological
autoantibodies, such as haemolytic
anaemia.10

‘‘Rituximab is effective in treating
autoimmune conditions’’

AASV is characterised by the presence
of autoantibodies directed against either
myeloperoxidase or proteinase 3 of
neutrophils (enzymes found in the
primary granules of neutrophils). The
importance of these autoantibodies in
the pathogenesis and maintenance of
vasculitis in AASV is supported by
clinical studies and in experimental
models.11–14 The use of rituximab to
deplete B cells would theoretically inter-
fere with the reconstitution of plasma
cells and lead to the disruption of ANCA
production. Experience in other auto-
immune diseases has taught us, how-
ever, that B cells play a pivotal role not
only in antibody production but also in

other aspects of the immune regulation
such as immune response regulation,
antigen presentation, and cytokine pro-
duction. In RA and SLE, B cell function
is important for the disease process, by
mechanisms that are independent of the
generation of autoantibodies.15 16 B cells
have been implicated in granuloma
formation in WG.17 Activated B cells
are present in higher numbers in
patients with active vasculitis than in
patients in remission, or healthy con-
trols.18 B cells are very effective antigen
presenting cells. They can activate T
cells, leading to the production of
cytokines. B cells also produce a variety
of cytokines, including tumour necrosis
factor a (TNFa) and interleukin (IL) 6,
which can be both pro- and anti-
inflammatory.19 The activation of B cells
is regulated by a cytokine called B
lymphocyte stimulator (BlyS) or B cell
activating factor (BAFF). Levels of BlyS/
BAFF are raised in patients with SLE
and correlate with disease activity.20

Similar findings have been reported in
AASV.21

The evidence of the use of rituximab
in AASV is limited to a small number of
case reports and uncontrolled clinical
studies (table 1). All except one of the
published reports showed rituximab to
be an effective and safe treatment in
AASV, with responses in excess of 90%
of cases.21a 22–26 One case series reported a
response in only three out of eight
patients who had predominantly gran-
ulomatous disease manifestations.27

These patients had previously failed to
respond to standard treatment with
cyclophosphamide and steroids and a
range of alternative treatments and
therefore represent the treatment resis-
tant (refractory) end of the disease
spectrum.

There are a number of considerations
about the use of rituximab as treatment
of AASV in clinical practice. All pub-
lished studies included patients who
had active vasculitis and were intolerant
of, or refractory to, standard treatment.
In these patients 44/53 (83%) reached
complete remission and a further three
achieved partial remission. Fourteen of
these patients subsequently relapsed,
between 9 and 21 months after treat-
ment. Rituximab was used for re-treat-
ment in some of these patients, with
excellent results in most cases.21a 22

Relapses occurred after the reappear-
ance of peripheral B cells and often in
association with a rising ANCA titre.
Most patients remained in remission
with no treatment or when receiving
small doses of corticosteroids despite
the reconstitution of peripheral B cells.

The use of rituximab as a remission
maintenance agent is less clear. In some
case series patients without clinical
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manifestations were retreated because
of a rising ANCA titre. These patients
remained in remission during the follow
up of 12 months.22 Whether the initial
treatment of patients with newly diag-
nosed rituximab will lead to long term
remission is unknown. Two studies have
reported that some clinical features such
as retro-orbital granulomata were less
responsive than other disease manifes-
tations.26 27 By contrast, other granulo-
matous features such as pulmonary
nodules and endobronchial disease
responded well to treatment.21a 23 More
work is needed to determine whether or
not there is a differential response to
rituximab, dependent on the disease
manifestation.

‘‘Response to rituximab may vary
depending on the disease manifes-
tation’’

B cells rapidly become undetectable in
the peripheral blood after a successful
rituximab infusion. In some patients
they remain at very low levels for more
than 20 months but in the majority
there is a gradual reconstitution of B
cell numbers after 6 months. Although
rituximab leads to a reduction of auto-
antibody titres in a number of clinical
conditions (such as SLE), the reduction
in ANCA titres is not uniform and not
predictive of achieving remission. Some
patients achieve stable clinical remission
despite maintaining a high ANCA level.
Monitoring of ANCA titres and B cell
levels is important in order to establish
that the treatment has successfully
depleted the B cell population, but their
role in guiding the need for re-treatment
is as yet not established.

In some studies of AASV, rituximab is
used in addition to more conventional
immunosuppression with cyclophos-
phamide, methotrexate, azathioprine or
mycophenolate mofetil.21a 24–27 Others
studies, however, did not use any con-
comitant immunosuppressive treatment
except for corticosteroids.22 23 A potential
problem in AASV is that the full
therapeutic effect of rituximab may be
delayed by up to 3 months, which raises
concerns over its suitability as a single
agent for patients who are rapidly
deteriorating owing to life- or organ
threatening disease manifestations.

There is a theoretical risk that patients
will develop human anti-chimeric anti-
bodies (HACA), which would either lead
to infusion reactions or would abolish
the therapeutic effectiveness on repeat
dosing. The magnitude of this problem
and its clinical importance is so far not
known. Reassuringly, in a study of
patients with RA, only 4.3% developed
HACAs and no clinically apparent
adverse effects were noted.8 A variety

of dosing regimens have been used, the
commonest being four infusions of
375 mg/m2 rituximab given at weekly
intervals.5 A retrospective analysis of our
own practice suggests that different
dosing regimens have potentially clini-
cally important different outcomes.
Patients who received the regimen as
used in the RA trial (261 g with an
interval of 2 weeks)8 showed a higher
relapse rate than patients treated
according to the lymphoma protocol.5

Possible explanatory factors include the
rapidity and duration of B cell depletion
and the formation of HACAs.

Infusions of rituximab are usually
well tolerated in patients with AASV
with only minor infusion reactions. The
peripheral B cell depletion with ritux-
imab leads to a fall in the serum IgM
levels but, crucially, IgG levels are only
marginally reduced. This may explain
the low rate of severe infections seen in
patients. It is not known what effect
repeated courses of rituximab will have
on the humoral immune system in
patients with AASV. The decline in
IgM levels suggests that rituximab is
likely to interfere with ability to fight
new pathogens.

Two large randomised controlled
trials of rituximab are currently under-
way in AASV. It remains to be seen
whether rituximab can live up to the
high expectations the preliminary
results have raised, and offer a safer
and more effective treatment for
patients with AASV.

Ann Rheum Dis 2006;65:841–844.
doi: 10.1136/ard.2005.048900
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