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Abstract

Objectives. To perform a literature review and develop recommendations for the use of rituximab in

ANCA-associated vasculitis.

Methods. A committee of experts (five rheumatologists, five nephrologists and one paediatrician) con-

ducted a modified Delphi exercise to identify five topics for a systematic literature search. The evidence

was then reviewed, categorized according to international criteria and assimilated to form five recommen-

dations statements and a research agenda.

Results. Forty-three studies met the review criteria. These included two randomized controlled trials and a

predominance of small, uncontrolled series. In refractory ANCA-associated vasculitis, remission rates of

>80% are obtained with rituximab. In newly diagnosed disease, rituximab is at least as effective as

conventional therapy. Fifteen recommendations were made. Their strength was restricted by the low

quality of the evidence. Six areas for future research were identified.

Conclusion. On the basis of the available evidence and expert consensus, recommendations have

been made for the use of rituximab as a treatment of ANCA-associated vasculitis. Further questions, in

particular regarding long-term outcomes, remain to be explored.

Key words: recommendations, rituximab, vasculitis, antibodies, anti-neutrophil cytoplasmic, Wegener’s
granulomatosis, microscopic polyangiitis, Churg�Strauss syndrome.

Introduction

The ANCA-associated vasculitides comprise WG,

microscopic polyangiitis, Churg�Strauss syndrome and

renal-limited vasculitis. Treatment recommendations

have been formalized with induction therapy of higher

dose glucocorticoids and CYC (achieving initial remission

rates of 70�90%), followed by lower dose glucocorticoids

with AZA or MTX for remission maintenance [1].

Limitations of these approaches include refractory and

relapsing disease and drug toxicity, which contributes to

morbidity and mortality. Newer agents have included

MMF, LEF, IVIGs, anti-TNF-a and rituximab.

Rituximab is a chimeric, monoclonal anti-CD20 anti-

body that selectively depletes B lymphocytes, but not

plasma cells. Initially used for the treatment of B-cell

lymphomas, it was licensed for RA in 2006. A rationale
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for rituximab in ANCA-associated vasculitis was based on

its potential to deplete CD20+ precursors of ANCA-

secreting plasma cells and impede B-cell cytokine-

supported plasma cell survival in inflammatory niches.

Activated B cells correlate with disease activity, and

auto-antigen-specific B cells are present at sites of inflam-

mation. Finally, the regulation of T lymphocytes, known to

be important in these diseases, is interdependent on

B-cell function. We aimed to develop a recommendations

statement (based on a literature review) by a multidiscip-

linary panel of physicians experienced in the field of

ANCA-associated vasculitis.

Methods

This guidance is termed recommendations as opposed

to guidelines or points to consider, as it can provide guid-

ance but needs to be tailored to meet individual require-

ments. It is intended for use by health-care professionals,

medical students and specialist trainees, pharmaceutical

industries and drug regulatory organizations.

The committee consisted of five rheumatologists

(I.N.B., D.P.D., R.L., D.G.I.S. and R.A.W.), five nephrolo-

gists (D.R.W.J., L.H., C.D.P., A.D.S. and C.O.S.S.), one

paediatrician (P.B.) and a clinical fellow (M.-J.C.J.G.)

who coordinated the study and performed the literature

search. This project received an unrestricted grant from

Roche (UK) who played no role in its design, conduct or

conclusions.

A modified Delphi exercise was carried out to identify

the scope of the recommendations. This identified five

points for the literature search. A search string was then

agreed to identify publications in PubMed; for example,

Wegener Granulomatosis [MeSh] AND rituximab

[Substance Name]. This was repeated for the other con-

ditions: Churg�Strauss syndrome [MeSh] AND rituximab

[Substance Name]. Microscopic polyangiitis is not a

MeSH in PubMed and was inserted as free text in all

fields. To identify papers that may have been indexed as

ANCA-associated vasculitis, an additional search using

the terms Antibodies, Antineutrophil Cytoplasmic [MeSh]

AND Vasculitis [MeSh] was performed. The search was

not limited to a time frame or by language. A manual

search of abstracts presented at the annual meetings

of the European League against Rheumatism, ACR,

American Society of Nephrology, European Renal

Association, International Society of Nephrology from

2002 to 2009, and the 2009 International Vasculitis and

ANCA workshop was performed.

Each paper was reviewed and included if one or more of

the topics identified in the modified Delphi exercise were

studied. Review articles, case reports featuring fewer than

three patients (except for those describing children or

cases of Churg�Strauss syndrome), and publications

with insufficient outcome data were discarded. Identified

papers were categorized and the evidence graded ac-

cording to international criteria (Table 1) [2]. The evidence

was then reviewed by the committee and assimilated to

form five statements and a research agenda.

Results

Modified Delphi exercise and literature review

Agreed items from the modified Delphi exercise are listed

in Table 2. The literature search revealed a predominance

of information from uncontrolled studies and case

reports. Thirty-two papers were identified, including two

randomized controlled trials. The manual search of the

abstracts of meetings added 11 studies. Two unpublished

studies were included.

Recommendations

Recommendation 1. What are the indications for ritux-

imab as a treatment of ANCA-associated vasculitis?

1.1 In newly diagnosed ANCA-associated vasculitis

Rituximab is as effective as CYC for remission induc-

tion of previously untreated patients. Rituximab

may be preferred, especially when CYC avoidance is

desirable. (Level of evidence 1b.)

Two recent randomized controlled trials reported that

initial induction therapy with rituximab achieved similar

remission rates to CYC (Table 3) [3, 4]. In the rituximab

in vasculitis (RITUXVAS) study (n = 44), complete remis-

sion was achieved in 82% of patients who received ritux-

imab, and 91% who received CYC (non-significant). In the

rituximab for ANCA-associated vasculitis (RAVE) study

(n = 197), 64% of those who received rituximab were in

remission and steroid free at 6 months, vs 54% of those

who received CYC (non-significant). The duration of

follow-up was 12 and 6 months, respectively, and the

effect of rituximab induction on longer term outcomes

TABLE 1 Levels of evidence

Category Evidence

1a From meta-analysis of randomized controlled trials

1b From at least one randomized controlled trial

2a From at least one controlled study without randomization
2b From at least one type of quasi-experimental study

3 From descriptive studies, such as comparative studies, correlation studies or case�control studies

4 From expert committee reports or opinions and/or clinical experience of respected authorities
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is not known. No cost-effectiveness comparison between

CYC and rituximab has been performed and no clear

safety benefit, apart from CYC sparing was demonstrated.

Further data are required before rituximab can be recom-

mended in preference to CYC in the setting of ongoing

infection. CYC avoidance is desirable in the presence of

ongoing chronic infection, known CYC intolerance or

hypersensitivity, or when there is a high risk of infertility

or malignancy. Consequently, where CYC avoidance is

desirable, rituximab is an effective alternative.

1.2 In refractory and/or relapsing disease

Rituximab is an effective treatment of refractory and/

or relapsing forms of ANCA-associated vasculitis and

can be recommended when conventional therapy has

failed. (Level of evidence 1b.)

Validated outcome measures are used to formally define

refractory disease (drug intolerance, frequent relapses,

persistent or true refractory disease) [5], which affects

20�30% of patients. In a planned subgroup analysis

of relapsing patients in the RAVE trial, an increased rate

of response occurred with rituximab, as compared with

CYC [4]. Other evidence regarding the use of rituximab

as rescue therapy in these patients relies on small, uncon-

trolled series. Twenty-four such reports (featuring three

or more cases) have been published, involving over 230

patients (Table 3). These studies reflect a decade’s

experience and show rituximab to be efficacious in in-

tractable ANCA-associated vasculitis, with >80% of pa-

tients achieving partial or complete remission. The

presence or absence of ANCA and ANCA subtype did

not appear to influence rituximab response rates.

1.3 According to patient subgroups

1.3.1 WG with head and neck manifestations

Rituximab is an effective treatment of refractory head

and neck manifestations of WG and can be recom-

mended when conventional therapy has failed. (Level

of evidence 2b/4.)

Published reports include a high proportion (>50%) of

patients with refractory head and neck manifestations of

WG, with remission rates after rituximab of >80%. In the

largest cohort study to date, partial or complete remission

was achieved in 88% of cases at 6 months, and all four

non-responding patients went into remission after a

second course of rituximab [23]. Controversy surrounding

the efficacy of rituximab in retro-orbital granulomata has

derived from one study [6], in which poor response may

have been attributable to a lower rituximab dosing regi-

men (four doses of 375 mg/m2 administered monthly

rather than weekly). Remission rates have been >80% in

subsequent reports (Table 4). Some authors suggest

that because these refractory head and neck lesions

TABLE 2 Questions resulting from the modified Delphi exercise

No Question

1. What are the indications for rituximab as a treatment of ANCA-associated vasculitis?

1.1 In newly diagnosed ANCA-associated vasculitis

1.2 In refractory and/or relapsing disease
1.3 According to patient subgroups

1.3.1 WG with head and neck manifestations

1.3.2 Paediatric ANCA-associated vasculitis

1.3.3 Churg�Strauss syndrome
2. What is the optimal induction dosage regimen?

3. What are the longer term outcomes of treatment with rituximab?

3.1 Relapse rate
3.2 Potential predictors of relapse

3.3 Re-treatment with rituximab

4. How should other immunosuppressive therapies be prescribed in patients treated with rituximab?

4.1 Should CYC be administered concomitantly with rituximab?
4.2 Should other immunosuppressives be continued following rituximab?

4.3 What glucocorticoid regimen should be adopted in patients treated with rituximab and can glucocorticoids
be stopped?

5. How safe is rituximab in ANCA-associated vasculitis?

5.1 Infective risk
5.2 Other risks

6. Research agenda

6.1 Rituximab cost-effectiveness for induction

6.2 Role of rituximab in maintenance of remission
6.3 Steroid avoidance

6.4 Long-term safety of rituximab

6.5 Definition and characterization of rituximab-refractory disease

6.6 Indication of rituximab in other vasculitides
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seem slower to respond, resistance to rituximab should

probably not be declared until the patient has received

at least two courses and been followed for at least 6

months [7, 23].

1.3.2 Paediatric ANCA-associated vasculitis

Rituximab should be considered for the treatment of

children with ANCA-associated vasculitis that fails

to respond to conventional induction therapy with

glucocorticoids and CYC; or for patients with relap-

sing disease where there is particular concern regard-

ing cumulative glucocorticoid and/or CYC toxicity.

(Level of evidence 4.)

Steroid and cytotoxic-sparing regimens are of particular

advantage to young patients, decreasing glucocorticoid-

induced complications and the risk of future infertility

or malignancy. The use of rituximab has been reported

TABLE 3 Rituximab treatment for ANCA-associated vasculitis: short- and long-term outcomes

Study Study design
Level of
evidence

Number of
patients; age;a

RTX indication Outcome

Relapse (months
after RTX); follow-up,

monthsa

[6] PCS 2b/4 8; 38; R CR 2/8; PR 1/8 NR; 18

[7] RCS 4 8; 44; R CR 5/8; PR 1/8 1/8 (12); (6�48)

[8] RCS 4 11; NR; R CR or PR 10/11 NR; NR

[9] RCT 2b 8; NR; R CR 2/8; PR 3/8 1/8 (28); 30
[10] RCS 4 6; 14; R CR or PR 6/6 2/6 (15, 24); 16

[11] PCS 2b/4 9; 56; R CR 8/9; PR 1/9 2/9 (12, 13); 19

[12] PCS 4 4; 44; R CR 1/4 NR; 12

[13] RCS 4 6; 35; R CR or PR 6/6 4/6 (14); 23
[14, 15] RCS 4 6; 52; R CR 5/6; PR 1/6 3/6 (18�24); 41

[16] RCS 4 11; (16�70); R CR 10/11 0; 20

[17]b RCS 4 65; 47; R&M CR 49/65; PR 15/65 28/49 (11.5); 20
[3] RCT 1b 33 RTX vs 11 CYC; 68; I CR 27/33c 2/27 (5,6);c12

[18] PCS 4 11; 31; R CR 10/11; PR 1/11 2/11 (7, 12); 14

[19] PPT 2b/4 10; 57; R CR 10/10 1/10 (9); 18

[20] RCS 4 15; 45; R CR 6/15; PR 8/15 3/14 (7�14); 15
[21] PCS 2b/4 21; 61; I CR 20/21; PR 1/21 2/21 (9, 30); 22

[22] PCS 2b/4 7; 69; I CR or PR 7/7 0; 13

[23]b RCS 4 34; 47; R CR 25/34; PR 9/34 2/34 (NR); 25

[24] RCS 4 4; 36; R PR 4/4 4/4 (2); NR
[25] RCS 4 3; 32; R PR 3/3 NR; 24

[26] RCS 4 7; 61; R CR or PR; 7/7 NR; >12

[27] RCS 4 4; 41; R CR 4/4 0; 20
[28]d PCS 4 8; 39; R CR or PR 8/8 5/8 (16); (5�42)

[29]b PPT 2b/4 11; 52; R CR 9/11; PR 1/11 6/10 (16.5); 23

[30] PCS 4 10; 53; R CR 9/10; PR 1/10 3/10 (12�24); 33

[4] RCT 1b 99 RTX vs 98 CYC;
53; R&Ie

CR 70/99c NR;c 6

[31] RCS 4 10; 58; R CR 4/10; PR 6/10 0; 12

[32] RCS 4 13; 58; R CR or PR 13/13 2/13 (30, 41); 19
[33] RCS 4 9; 42; R CR 9/9 6/9 (11.5); NR

Summary

Diagnosis, % WG 77; MPA 19

ANCA positivity, % 96
Renal involvement, % 50

Rate of complete remission,
median (range) %

89 (25�100)

Overall rate of remission (CR and PR),
median (range) %

100 (25�100)

aMedian or (range). bThe study by Martinez Del Pero et al. includes patients reported in the survey by Jones et al. Both

publications include all cases reported by Smith et al. cNo difference between CYC and rituximab treatment groups. dWe have

included these data although there are inconsistencies in the reports, and some of the patients may have been included in
either of the papers by Keogh et al. eForty-nine per cent of patients were treated for newly diagnosed ANCA-associated

vasculitis, 51% for relapsing and/or refractory disease. RTX: rituximab; PCS: prospective case series; RCS: retrospective case

series; RCT: randomized controlled trial; PPT: prospective open-label pilot trial; NR: not reported; R: relapsing/refractory
disease; M: maintenance treatment; I: initial treatment in newly diagnosed ANCA-associated vasculitis; CR: complete

remission; PR: partial remission; MPA: microscopic polyangiitis.
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in 13 children [10, 34�38]. The most commonly used

dosage was 750 mg/m2 (maximum dose 1 g) administered

on two occasions separated by a 2-week interval, typically

accompanied by i.v. CYC. All patients in one study

achieved partial remission, allowing glucocorticoids to

be significantly reduced without major adverse events

[10]. Two subsequent major relapses (15 and 24 months

after rituximab) responded to repeat treatment (P.B.,

2010, data not published).

1.3.3 Churg�Strauss syndrome

Response rates in refractory and/or relapsing

Churg�Strauss syndrome appear similar to other

vasculitides and rituximab may be considered

when conventional therapy has failed. (Level of evi-

dence 4.)

Outcomes of rituximab as treatment of refractory

Churg�Strauss syndrome appear as successful as in

other forms of ANCA-associated vasculitis (Table 5).

However, only 20 cases have been reported in 12 studies.

Two reports of severe bronchospasm during rituximab in-

fusion (covered with anti-histamines but not with steroids)

have raised concern over possible hypersensitivity reac-

tions triggered by rituximab in Churg�Strauss syndrome

[38]. The risk of such reactions may be reduced by an

increase in the dose of prophylactic steroids (level of evi-

dence 4).

Recommendation 2. What is the optimal induction

dosage regimen?

Both commonly used rituximab protocols (375 mg/m2/

week for 4 weeks; 1000 mg repeated after 2 weeks)

appear equally effective for induction of remission,

but have not been formally compared; therefore,

both can be recommended. (Level of evidence 4.)

In most studies, including both randomized controlled

trials [4, 5], rituximab dosing has copied that used in

lymphoma: 375 mg/m2/week for 4 weeks. Others have

adopted the protocol used in RA: two infusions of

1000 mg each, given 2 weeks apart. The four-dose regi-

men results in a higher total dose (2.5�3 g) and greater

drug wastage than the two-dose course. No dose-ranging

studies have been performed in vasculitis to ascertain the

optimal protocol, and small, single-centre studies have

been unable to compare different dosing regimens.

However, responses do not seem to differ and one retro-

spective series of 65 patients found that both regimens

induced similar rates of remission (81 and 75%,

TABLE 5 Rituximab in Churg�Strauss syndrome

Study Study design
Number of

CSS patients/total Outcome in CSS patients

[38] Case report 2/2 Full course not received
(bronchospasm)

[39] Case report 2/2 CR 1/2 PR 1/2
M.-J.C.J.G., 2010, data

not publisheda
RCS 9/9 CR 8/9 PR 1/9

[40] Case report 1/1 CR

[41] Case report 2/2 CR 2/2
[20] RCS 1/15 CR

[26] PCS 1/7 CR

[42] Case report 2/2 CR 1/2 PR 1/2
[17] RCS 5/65 CR 4/5 PR 1/5

[43]b Case report 1/1 PR 1/1

[29] PPT 1/11 CR

[32] RCS 1/13 CR or PR

aFive patients have been reported by Jones et al. (including one patient previously reported by Pepper

et al. and two by Koukoulaki et al.—one of whom was also reported by Smith et al.). bCSS with CNS

involvement; duration of follow-up only 16 weeks. CSS: Churg�Strauss syndrome; RCS: retrospective
case series; PCS: prospective case series; PPT: prospective open-label pilot trial; CR: complete remis-

sion; PR: partial remission.

TABLE 4 Rituximab therapy for retro-orbital granulomata

Study

Number of
patients with

ROG/total Outcome

[6] 5/8 PR 1/5

[7] 2/8 CR or PR 0/2

[13] 1/6 PR 1/1

[16] 2/11 CR 2/2
[23] 5/34 CR 4/5 PR 1/5

[25] 1/3 PR 1/1

[28] 3/8 CR 2/3 PR 1/3
[31] 7/10 CR 7/7

ROG: retro-orbital granulomata; PR: partial remission; CR:

complete remission.
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respectively) [17]. Lower dosages have been tested, ap-

pearing less efficacious [6].

Recommendation 3. What are the longer term out-

comes of treatment with rituximab?

3.1 Relapse rate

The overall response to rituximab in refractory dis-

ease may be superior to that seen with alternative

therapies in similar cohorts of patients. There is insuf-

ficient evidence on long-term outcomes with rituxi-

mab when compared with conventional therapy in

newly diagnosed patients.

Relapse after rituximab is common and patients

should be monitored accordingly. (Level of evidence 4.)

Varying relapse rates have been reported, but it is difficult

to draw conclusions because follow-up lengths were

usually short (Table 3). In the largest survey of long-term

outcomes, relapse occurred in 28 of the 49 patients who

experienced complete remission initially (57%). The

median time to relapse was 1 year. Quality and duration

of response following rituximab treatment appeared to be

superior to those following alternative therapies [17]. In

previously untreated patients, only 12-month data are

available from one randomized controlled trial: 4 (15%)

patients randomly assigned to rituximab have relapsed

[vs 1 (10%) of those who received CYC] [3].

3.2 Potential predictors of relapse

No biomarker reliably predicts relapse. (Level of evi-

dence 3.)

Relapse has been preceded by an elevation in

ANCA-binding levels [18, 30]. However, most relapses

have occurred without major change in ANCA levels

[17]. Furthermore, in one survey no difference in initial

ANCA subtype or status (MPO-ANCA vs PR3-ANCA, or

positive vs negative) was found between relapsing and

non-relapsing patients [17].

Peripheral B-cell depletion after rituximab was achieved

in almost all published cases, and is often used as an

indicator of efficacy. The same survey of 65 patients

found B cells unreliable for guiding re-treatment, with

48% of flares (13 out of 27) occurring before B-cell res-

toration, and 32% (8 out of 25) of patients in whom B cells

returned not experiencing a relapse [17]. Similar findings

were recorded in smaller cohorts [24, 30]. Other studies

found that peripheral B-cell reconstitution is evident in all

patients who suffer a relapse [33], and patients with pro-

longed B-cell depletion have lower relapse rates [29]. No

differences in disease subtype or organ system involve-

ment was noted between relapsing and non-relapsing pa-

tients [17].

3.3 Re-treatment with rituximab

Repeat rituximab is recommended for a relapse

following rituximab-induced remission. (Level of evi-

dence 4.)

Pre-emptive re-treatment may be considered in order

to reduce relapse rates. (Level of evidence 4.)

Published data on re-treatment with rituximab have

shown it to be effective at relapse. No randomized trial

of re-treatment protocols has been carried out. Some pa-

tients have been treated only on relapse, some when

ANCA levels were rising or on peripheral B-cell reconsti-

tution. Neither of these biomarkers is a dependable pre-

dictor of relapse (see Question 3.2). In 2006, one centre

started routine pre-emptive re-treatment, regardless of

B-cell or ANCA status. This appears to be safe and effect-

ive for the prevention of relapse: flares occurred in only

10% of the patients who received 6 monthly, 1 g doses

of rituximab, vs 73% in those who were not routinely

re-treated. Optimal timing and dosing of subsequent ritux-

imab courses remain to be determined [23, 29, 38, 44, 45].

A randomized controlled trial of rituximab vs AZA as main-

tenance therapy is currently ongoing [maintenance using

rituximab in remission after vasculitis (MAINRITSAN)].

Recommendation 4. How should other immunosup-

pressive therapies be prescribed in patients treated

with rituximab?

4.1 Should CYC be administered concomitantly with

rituximab?

We do not recommend the routine use of CYC with

rituximab.

CYC may be considered in severe, life or organ-

threatening presentations such as rapidly progressive

GN in order to achieve rapid disease control. (Level of

evidence 4.)

CYC administration with rituximab was based on the

rationale that it contributed to B-cell depletion, disease

control and prevented the formation of human anti-

chimeric antibodies. Its use has not been supported by

evidence from RA [46], and it is not clear whether there

was any benefit in the minority of reports in ANCA-

associated vasculitis that used concomitant CYC. The

time to remission after rituximab has been on average

2 months and additional CYC has been used in rapidly

progressive presentations. A randomized controlled trial

in severe renal ANCA-associated vasculitis (RITUXVAS)

employed two doses of CYC (15 mg/kg) with the first

course of rituximab [3]. The RAVE trial did not include

CYC in the rituximab group, yet achieved at least compar-

able rates of remission [4].

4.2 Should other immunosuppressants be continued

following rituximab?

No conclusion can be drawn from current data regard-

ing the prescription of other immunosuppressing

drugs with rituximab.

Maintenance immunosuppression with MMF, MTX or AZA

was continued in most published series. However, in a

subset of 40 patients included in the largest retrospective

cohort survey, concomitant therapies were systematically
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withdrawn once sustained remission had been achieved.

The authors found that the rate of relapse was not

increased in these patients, as long as pre-emptive ritux-

imab re-treatment was considered as a long-term strat-

egy. Continuous rituximab allowed appreciable weaning

of prednisone and other immunosuppressive therapies in

one study of 26 immunosuppression-dependent patients,

with 71% of patients off all cytotoxic agents at 12 months

[45]. Information from both randomized controlled trials is

currently insufficient due to short follow-up, but neither

used maintenance immunosuppression [3, 4].

4.3 What glucocorticoid regimen should be adopted in

patients treated with rituximab and can glucocortic-

oids be stopped?

High-dose intravenous or oral glucocorticoids may

be administered with the initial rituximab course in

order to obtain rapid control of disease. (Level of evi-

dence 4.)

There is no clear evidence to guide steroid tapering.

Most patients receive i.v. or high-dose oral glucocortic-

oids with the first course of rituximab. Both recent rando-

mized trials included high-dose glucocorticoids in the

initial induction of remission phase to help obtain early

disease control. Plasma cells, which are not depleted by

rituximab, are sensitive to high-dose methylprednisolone.

As in the standard protocols, all CS regimens are based

on gradual tapering. In the earliest publications, most pa-

tients remained on long-term low doses. In spite of this,

relapses often occurred, and many clinicians now attempt

to withdraw glucocorticoids altogether. Of 99 patients

treated with rituximab in the RAVE trial, it was possible

to obtain glucocorticoid-free remission in 64% [4].

Recommendation 5. How safe is rituximab in

ANCA-associated vasculitis?

There is no convincing evidence that rituximab in-

creases the frequency of severe infections when

used in the treatment of vasculitis. Other drug-related

adverse events occur with similar frequency to that

seen in other indications. (Level of evidence 4.)

We recommend that patients receive vaccinations at

least 1 month before their first dose of rituximab.

(Level of evidence 3.)

5.1 Infective risk

The safety profile of rituximab in lymphoma is well estab-

lished [47]. In autoimmunity, safety data are principally

available from the licensed use of rituximab (in combin-

ation with MTX) for patients with RA. The two randomized

controlled trials of rituximab in ANCA-associated vascu-

litis found no significant difference in severe adverse event

rates between groups treated with rituximab and those

treated with CYC [3, 4]. In the RITUXVAS trial, overall in-

cidence of infections was comparable in both treatment

groups (66 per 100 patient-years with rituximab, 60 per

100 patient-years with CYC), but follow-up is as yet only

12 months.

In retrospective cohorts of patients, concomitant or pre-

vious immunosuppression is a confounding factor in at-

tempting to attribute infective adverse events to rituximab.

In ANCA-associated vasculitis severe infections affect

20�30% of patients. Incidence was 0.19 per patient-year

in one study and was increased in the first year of ritux-

imab treatment [48]. This is higher than in RA, but lower

than in vasculitis trials with deoxyspergualin or alemtuzu-

mab [49, 50]. Severe hypogammaglobulinaemia induced

by rituximab is rare (affecting <5% of patients). The

number of rituximab courses does not appear to affect

changes in immunoglobulin (Ig) levels. Patients with infec-

tion have been shown to have significantly lower immuno-

globulin G (IgG) and IgM levels than those without

infection [48].

Rituximab-induced neutropenia is another risk factor for

infective complications. Catapano et al. [48] found neutro-

phil levels <1.109/l in 6 out of 105 patients, but only one of

them experienced a severe infection, which resolved with

i.v. antibiotics.

Most cases of progressive multifocal leucoencephalo-

pathy (due to JC virus) in association with rituximab have

been in oncological or transplantation patients in whom it

is difficult to ascertain imputability to rituximab, concomi-

tant immunosuppression or to their disease. Although

there have been two cases in patients receiving rituximab

for SLE (US Food and Drug Administration. FDA Alert:

rituximab, http://www.fda.gov/cder/drug/Infopage/rituxi-

mab/default.htm; December 2006) and one in RA (http://

www.fda.gov/Safety/MedWatch/SafetyInformation/

SafetyAlertsforHumanMedicalProducts/ucm187791.htm,

October 2009), to our knowledge none has been reported

in ANCA-associated vasculitis. Patients treated with ritux-

imab demonstrate diminished or abolished primary re-

sponse to most vaccines. Pre-existing antibody levels

appear to be unaffected.

5.2 Other risks

The most frequent adverse events are infusion-related re-

actions including flu-like symptoms and dyspnoea (occur-

ring in 41% of vasculitis patients) [48]. Smith et al. [29]

reported human anti-chimeric antibody positivity in two

out of eight patients. Both relapsed and were re-treated;

one then failed to achieve complete B-cell depletion and

had only a short-lived clinical response [29]. In RA, no

clear evidence has been found that human anti-chimeric

antibodies interfere with the safety or efficacy of subse-

quent courses. There remains a possibility of rare severe

events that will only become apparent when large num-

bers of patients have been treated.

Recommendation 6. Research agenda

The cost/benefit ratio of rituximab needs to be compared

with conventional protocols for induction and mainten-

ance of remission. Future studies should also focus on

earlier and more rapid weaning of steroids. Continued

follow-up of RAVE and RITUXVAS patients will yield
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answers to questions on long-term outcomes (e.g. relapse

rates and adverse effects). Issues that need to be more

specifically addressed in future studies include long-term

toxicity, reliable biomarkers to predict relapse and treat-

ment options in rituximab-refractory disease (Table 2).

Discussion

These recommendations for the use of rituximab in

ANCA-associated vasculitis have arisen from results of a

Delphi exercise and a systematic literature review. Despite

the relatively low levels of evidence and recent nature of

the studies, for this uncommon disorder the existing data

were felt sufficiently strong to recommend rituximab for

refractory ANCA vasculitis and as an alternative to CYC

for previously untreated patients. The introduction of CYC

in the treatment of vasculitis 40 years ago was a major

advance and its combination with glucocorticoids was the

first reliable therapy that could achieve full disease con-

trol. Much of the clinical research in this area since has

considered the toxicity of CYC and how this can best be

managed by reducing exposure. To have an effective,

safe alternative to CYC is, therefore, a major advance.

The two randomized trials did not show a safety benefit

of rituximab; therefore, it is reasonable to continue the

routine use of CYC for remission induction, and the

cost-effectiveness of rituximab when compared with

CYC has not been assessed. Furthermore, the relapse

risk after rituximab induction when compared with CYC

is not known and until more details become available such

patients merit close monitoring.

We recognize the potential for bias especially at earlier

stages in clinical development of a new therapeutic agent.

There is potential for positive reporting bias in uncon-

trolled trials, but results from these studies have been

consistent and reproduced in the randomized trials.

There is also the potential for bias from the commercial

support for these recommendations. However, no com-

mercial interest played a role in this report, which repre-

sents the opinions of a panel experienced in the treatment

of vasculitis.

Although the current data are felt strong enough to sup-

port our recommendations, it is not known whether ritux-

imab may actually be superior to CYC or what the optimal

remission maintenance strategies are after rituximab. The

relatively short follow-up, especially of the randomized

controlled trials, emphasizes the lack of knowledge on

the impact of rituximab on long-term outcomes. No

major safety problems with rituximab were identified in

the larger studies, but some concerns over the infective

and allergic risk of rituximab remain that need to be ad-

dressed in the future.

The effectiveness of B-cell depletion points to the po-

tential of other B-cell modulating therapies. Other agents

currently under evaluation for the treatment of the

ANCA-associated vasculitides include deoxyspergualin,

alemtuzumab and anti-TNF-a agents [49, 50], but evi-

dence to recommend their use is far weaker than that

for rituximab. Rituximab is an advance in the treatment

of ANCA-associated vasculitis and has a place in the

therapeutic armament as an alternative to CYC or for re-

fractory disease. Further questions remain, which will be

explored over the coming decade.

Rheumatology key messages

. Rituximab is an effective therapy in refractory
ANCA-associated vasculitis.

. In newly diagnosed disease, outcomes appear as
good with rituximab as with CYC.

. Long-term efficacy and safety of rituximab in newly
diagnosed ANCA-associated vasculitis remain to be
determined.
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