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Purpose of review PR -
In the past, recommendations for the lrealment of
Wegener's granulomatosis were pnmarlly based on
findings reported from opern-label clinical ti’la1s Restilts from
several randomized controlled trials. in- patients with-
Wegener's granulomatosis and other.antineutrophil
cytoplasm antibody-associated vasculitides have recenﬂy
been reported that have a great impact-on pahenl care,
Recant findings
In view of the considerable toxicity of cyclophosphamnde
strategies to limit exposure 1o it have recently been
evaluated. The replacement of cyclophosphamide by
azathioprine after the successful induction of remission has
been demonstrated not to increase the rate of relapse
compared with. continued oyclophosphamide. In patients
with early antineutrophil cytoplasm antibody-associated
vasculitides without critical organ manifestations low-dose
methotrexate can replace cyclophosphamide for induction -
treatment with similar remission rates. As the early-
discontinuation of immunosuppressive treatment is
associated with unacceplably high relapse rates, Hiowever,
treatment for the maintenance of remission is mandatory.
Besides azathioprine, lefiunomide and methotrexate wera
efficacious in preventing relapses in-Wegener’s
granulomatosis, Data on anticytokine therapy.in Wegener's
granulomatosis are controversial, possibly related to
differences in study dasign. Open-label clinical studies
suggest a beneficial effect t of infliximab. in addition 10
standard therapy in refractory Woegener's granulomatoms
In contrast, a recent randomized controlléd trial showed that

- etanercept in-addition to standard therapy, with the
subsequent.tapering of siandard medications, is not
effective for the malntenance of remission.
Summary
Despite recent progress the prevention of relapses and

" treatment of refractory cases remain the greatest
challenges in the treatment of Wegener's granutomatosis.
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Abbreviations

ARV antineutrophil cytoplasm antibody-associaled vascutitis

ANCA antineutrophil cytoplasm antibody

BVAS Birmingham Vasculitis Aclivity Score

EUVAS  European Vasculitis Study Group

MMF mycophenolate mofetil

MPA microscopic polyangiilis

NORAM  Non-Renal Wegener's Granulematosis Treated Alternatively with
Methotrexale lrial

WG Wegener's granulomatosis

WGET Wegener's Granulomatosis Elanercepi Trial
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Introduction

As a result of the lack of randomized controlled clinical
trials, recommendations for the treatment of Wegener’s
granulomatosis {(WG) need to be largely based on the
evaluation of cerrain treatments across different clinical
studies. One basic requirement for such comparisons
across clinical trials is a comparable trial methodology.
This, however, has not been the case in many recent™
studies. First, although in most studies the same criteria
were used for the classification of WG, investigators from
both sides of the Atlantic have often used divergent
definitions for disease srages for subclassification into
clinical subgroups (Table 1} [1-10,11**,12-14]}. Second,
definitions of outcome parameters and disease states have
not been uniform across clinical trials. Outcome is usually
defined in terms of disease states such as remission or
relapse {Table 2) [5,14-17,18**,19%,20-22,23%,24], and is
quantified by the use of disease assessment instruments.
Although being distinet in some items, the preliminary
results of a comparative multicentre case exercise by
experienced investigators indicated that the Birmingham
Vasculitis Activity Score (BVAS), BVAS 2003, BVAS WG
and the Disease Extension Index are highly correlated
[25], suggesting that a comparison of these assessment
tools across clinical trials is possible to some extent, if
the underlying differences between the respective tools
are kept in mind. Differences in the disease assessment
tools applied, however, may still account for different
findings. In summary, variations in crial design and
particularly disease assessment are likely to have a major
impact on the recently reporced outcomes in therapeutic
trials in WG thac are reviewed below.

General approach to treatment of

Wegener’s granulomatosis

Treatment for the induction of remission during phases
of active disease (Table 1) is usually followed by less
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Table 1 Recomimendations for the induction of remission in Wegener's granulomatosis

Category of  Grade of
Protocol Disease stage Dose evidence" recommendations®  References
Oyelnphosphamlde Generalized® 2 ma/kg per lb A Fauci 1983 [1]
(daily ora)® day p.o.
Hoffman 1992 [2]
Guillevin 1997 [3]
Reinhold-Keller 2000 [4)
*Jayne 2003 [5]
Cyclophosphamlde Generalized® 15-20 mglkg iv. la A “de Grool 2005 (6]
(pulse)® avery 3rd week
Adu 1907 [7)
Guillevin 1997 [3]
"da Groot 2001 (8]
Methotrexate® Early systemic®, no life- 0.3 mg/kg per b A de Groot 1998 [9]
threatening disease week i.v., 5.c. of p.o.
Sneller 1995 [10]
*de Groot 2005 [11"]
Trimethoprim/ Localized® 2 x 960 mg/day p.o. lla A *Reinhold-Keller 1996 [12]
sultamethoxazole
Plasma exchange® Severe® 40-60 mitkg (4-7x} Ib A “(3askin 2002 [13]

*Based on the study(ies)" with the highest level of evidence or grade of recommendations according to definitions by Woolf [14].

®Plus prednisone (starting dose 1mg/kg).
“For definitions of disease stages see Table 4.

9Plus cyclaphosphamide (daily oral} and prednisone {starting dose 1 mg/kg).

aggressive therapy for the maintenance of remission
(Table 2). As detailed below, cyclophosphamide is the
treatment of choice for patients with active WG, but may
be substituted by methotrexate in less severe disease.
The results of the Non-Renal Wegener’s Granulomarosis
Treated Alternatively with Methotrexare (NORAM) crial
[11**], however, showed that after the withdrawal of
treatment at 12 months, relapse rates at 18 months were
70% in the methotrexate litoh and 45% in the cyclopho-
Sphamldc limb, suggest mg_t_h_at contmucd tieatment. for

————,

cumulative toxicity of € |ophosphamldc, treatment
should be switched to lcss toxic agents such as metho-
I zathioprine or mycophenolat il (MME

as soon_as remission is accomplished. In approximartely

10% of cases, the administration of cyclophosphamide
and corticosteroids alone is insufficient to control disease
activity completely. In these cases, additional therapy
such as biological agents, plasmapheresis or alternative
treatments such as desoxyspergualin may be needed
(Table 3) [14,26-28,29"*,30**,31,32%,33%].

Cyclophosphamide

Corticosteroids alone are insufficient to control active
WG. In historic cohorts, corticosteroid monotherapy pro-
longed the median survival by only 7.5 months [34]
compared with the survival times recorded before the
availability of corticosteroids in which WG patients died
after a2 median of 5 months from diagnosis [35]. In
contrast, a combination of oral daily cyclophosphamide

Table 2 Recommendations tor the maintenance of remission in Wegener's granulomatosis

Calegory of Grade of
Protocol Dose evidence® recommendations® References
Azathiopring® 2 mg/kg per day p.o. b A "Jayne 2003 [3]
Methotrexate® 0.3 mg/kg per week iv./p.o. 1) A de Groot 1996 [15]
Langford 1999 [16]
Reinhold-Kellar 2002 [17]
*Metzler 2005 [18™°]
Leflnomide® 30-40 mg/day Ib A Metzler 2004 [197]
“Metzler 2005 [18™)
Trimethoprim/sulfamethoxazole® 2 x 960 mg/day p.o. b A “Stegeman 1996 [20]
Reinhold-Keller 1996 [12]
Mycophenolate mofeti® 2 g/day llc B Nowack 1999 [21]
Haubitz 2002 [22]
“Langford 2004 [23"]
Desoxyspergualin 0.5 mg/kg per day n C *Schmitt 2005 [24]

*Based on the study(ies}” with the highest level of evidence or grade of recommendations according to definitions by Woolf [14].

®Pradnisone should have been tapered to 7.5 mg/day or less,
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Tahle 3 Recommendations for the treatment of refractory disease in Wegener's granulomatosis

Category of Grade of
Protocol Dose evidence” racommendations” Referances
Intravenous 5 x 400 mg/kg iv. b A “Jayne 2000 [26]
immunognlobulin
Etanercept 25 mg twice weekly llg B “Stone 2001 [27]
Infliximab 5 mg/kg twice monthly lle B Lamprecht 2002 [28]
*Booth 2004 [29")

Rituximab® 375 mg/m? per week [l B *Keogh 2005 [30™]

for 4 weeks
Desoxyspergualin 0.5 mg/kg per day llc B *Birck 2003 {31]
Azathioprine (pulse) 1200 my iv. monthly, 1l B “Arigs 2004 [32°]

2 markg in weeks 2 and 3
Antilhymocte globulin 5 mglkg iv. for 10 days n C “Schmitt 2004 [337)

2Based on the study{ies)” with the highest level of evidence or grade of recommendations according to definitions by Wooif [14].

®Plus standard therapy (cyclophosphamide and prednisone}.

ac doses of 2 mg/kg together with prednisene at an initial
dose of 1 mg/kg per day, as first introduced by Fauci
and Wolff in the 1970s, resulted in remission rates of
75-100%, as observed in large cohort studies from the US
National Institutes of Health and Germany [2,4]. There-
fore, oral daily cyclophosphamide is still the standard of
care for patients with severe active generalized WG. The
extended use of cyclophosphamide in WG is, however,
limited by often serious morbidicy, including infections,
levkopenia related to bone marrow failure, infertiliry,
haemorrhagic cystitis and a nine to 45-fold increased risk
of bladder cancer [2,4,36%].

In view of the fact that the long-term toxicity of cyclo-
phosphamide is correlated with the cumulative doses
administered, approaches to limit the total exposure to
cyclophosphamide by either shortening the peried of oral
cyclophosphamide therapy or alternatively by pulse
therapy have been studied in the past. The former
strategy was the subject of study in the CYCAZAREM
trial conducted by the European Vasculitis Study Group
(EUVAS) [5]. Patients with a diagnosis of antineutro-
phil cytoplasm antibody (ANCA)-associated vasculitis
{AAV) (N = 1558), of whom 61% had WG and who went
into remission after treatment with cyclophosphamide
2 mgfkg and prednisone for 3—6 months, were randomly
assigned to receive either continued cyclophosphamide
therapy for a total of 12 month or azathieprine as
a substitute for cyclophosphamide, After 12 months,
the cyclophosphamide group was alse switched to
azathioprine and followed for a further 6 months. Relapse
rates during the 18-month period were similar for the
long-term (13.7%) compared with the short-term cyclo-
phosphamide group (15.5%). Given the increased rnisk
of toxicity with prolonged cyclophosphamide admin-
isteation, the results of the CYCAZAREM trial suggest
that cyclophosphamide exposure should be limired
to phases of active discase, and should be replaced
by a less toxic therapy as scon as remission is accom-
plished.

Anacther strategy to reduce the cumulative exposure to
cyclophosphamide is the intermittent application of
intravenous pulses. To date, five prospective trials on
the efficacy of pulse cyclophesphamide therapy in WG
have been published, of which three had a randomized
design [3,7,37]. None of the trials, however, was suffi-
ciently sized in order to enable confident conclusions wo
be drawn regarding the efficacy of pulse compared with
oral cyclophosphamide. Furthermore, the inclusion of
patients with microscopic polyangiitis (MPA) and poly-
arteritis nodosa in two of the three randomized trials
represented an important confounding factor for the
efficacy analysis, as it has been shown in the CYCA-
ZAREM trial that patients with WG relapsed more fre-
quently than patients with MPA [5]. A meta-analysis of
the above-mentioned three randomized trials indicated
that compared with daily oral cyclophosphamide, pulse
cyclophosphamide appeared to be similarly effective at
inducing remission wicth fewer adverse events [8].
Relapse rates, however, tended to be higher with inter-
mittent pulse therapy. According to the recently pre-
sented preliminary survival analysis of a sufficiently
large randomized controlled trial (CYCLOPS) including
patients with WG and MPA [6), discase-free periods
did not differ significantly between patients receiving
oral compared with pulse cyclophosphamide therapy.
Although these preliminary data sound promising, it
seems premature to conclude that oral daily cyclopho-
sphamide can safely be replaced by pulse cyclophospha-
mide in any patient with WG until a complete data report
from CYCLOPS including subgroup analyses for patients
with WG only is published.

Methotrexate

Two open-label studies and one randomized trial eval-
vated the efficacy of methotrexate as a potentially less
toxic alternative for induction treatment in WG. In the
two prospective open-label studies [9,10] methotrexate
was given at doses of approximately 0.3 mg/kg per week
combined with corticosteroids to patients with WG who
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did not have evidence of life-threatening disease and who
had a normal or nearly normal renal function. The suc-
cessful ind Iemission was seen.in 10 out of 17,
(59%) and 33 our of 42 (79%) patients, respectively [9,10]

In a recently reported prospective unblinded randomized
concrolled trial (NORAM) [11%*] 100 patients with AAV,
of whom 89 (94%) had WG and who did not have life
or organ-threatening disease were randomly assigned to
treatment with either methotrexate at a target dose
of 20-25 mg/week or daily oral cyclophosphamide
(2 mg/kg). Results of the NORAM trial showed that
methotrexate can be as effective as cyclophosphamide,
with remission races of 89.8% for methorrexare and
93.5 % for cyclophosphamide, and similar times to.remis-
sion, thus confirming the resules from carlier.opendabel
trials 9,M Rchpsc rates at only 6 months after the
complete discontinuation of therapy were, however, high
for both methotrexate (69.5%) and cyclophosphamldc
(46.5%). Another major lessop of the NORAM., 1)
therefore that some form of immunosuppressive-te

of in at-
ment_should be contmucd bcyond 12 months. for the
mamtcnancc of; ston Although severe adverse
events did not occur less frcqucntly in the methotrexare
limb during the 18-month study period, a beneficial
toxicity profile favouring mechotrexate is likely to be
seen at a later timepoint, as the long-term toxicity of
cyclophosphamide (e.g. bladder cancer, myelodysplasta)
is often observed only some years after treatment.

"The unfavourable relapse rates observed in the NORAM
teial highlighe the need for maintenance therapy in WG.
Two standardized randomized open-label label trials
have investigated the efficacy of methotrexarte for the
maintenance of remission in WG after the successful
induction of remission with oral cyclophosphamide
[16,17,38]. In a seres of 71 patients followed for a mean
period of Z4 months at our centre, 26 relapses (36%) were
seen after a mean time of 19 months [17]. Of note was the
fact that an unexpectedly high rate of kidney involve-
ment was seen in 16 out of all 26 relapses (61%) [17]. Ina
smaller-sized study conducted by Langford and cowor-
kers [38] 22 relapses were seen in 42 patients studied
(52%) during a median follow-up period of 32 months.
Compared with cyclophosphamide, the incidence of
adverse events was low and they were rarely severe in
cither cohort.

Azathioprine

As outlined above, the results of the CYCAZAREM trial
have convincingly demonstrated the potency of azac-
hioprine in preventing relapses in patients with WG
[5). The French vasculitis study group recently presented
preliminary data from a prospective multicentre rando-
mized trial comparing azathioprine (2 mgfkg per day)
compared with methotrexate (0.3 mg/kg per week) for
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the maintenance of remission in 114 patients with WG or
MPA after the successful induction of remission with
cyclophosphamide pulses, suggesting that both agents
are similarly effective drugs for the maintenance of
remission [39]. A non-significant trend towards a higher
frequency of treatmenc-related adverse events in the
methotrexate limb was, however, reported [39].

Recent data have shown thar azathioprine induces the
apoptosis of T cells at a molecular level via the modu-
lation of RAC-1 activation upon CDZ8 stimulation [40].
These experimental dara raise interest in whether
azathioptine might be a wvaluable drug, not only for
maintenance therapy buc also for active WG, in which
activated T cells play a central role. Interestingly, recent
observations have suggested that the intermittent admi-
nistration of high doses of azathioprine may be effective
for refractory cases of WG. We treated two patients
with WG and refractory granulomatous manifestations,
particularly retroorbital discase, who had not responded
to therapy with cyclophosphamide, infliximab and ritux-
imab, with azathioprine given as intravenous pulses
(1200 mg for 24 h) once per month and daily at a dose
of 100 mg in weeks 2 and 3 between each pulse [32°]. A
regression of granulomarous disease was seen in both
patients after the second azathioprine pulse, with further
additional improvements [32°]. Benenson and colleagues
[41] treated four patients with active WG with a similar
regimen of pulse azachioprine (1200-1800 mg/month).
The sucecessful induction of remission was reported in
two patients, whereas azathioprine had to be withdrawn
in the remaining two patients because of persistent dis-
case [41). Severe adverse events were reported in neither
of the two small cohorts.

Leflunomide

Lefluncmide inhibits de-novo pyrimidine synthesis and
inhibits the responses of activated 1" and B cells. In a
phase Il open-label clinical trial [19°], leflunomide
(30 mgfday) was given to 20 patients with WG for the
maintenance of remission after cyclophosphamide induc-
tion therapy. During a median follow-up of 21 months,
only one major relapse requiring the reinsutution of
cyclophosphamide was recorded [197]. Eight minor flares
were successfully wreated by increasing the leflunomide
dose to 40 mg a day. In a multicentric randomized con-
trolled clinical trial (LEM) by the German rheumatology
network [18**] the potency of leflunomide (30 mg) ac
preventing relapses in patients with WG after the suc-
cessful induction of remission with cyclophosphamide
was compared with methotrexate (20 mg weekly). The
first results of that trial were recently reported {18°*}, and
showed a significantly higher rate of severe relapses in the
methotrexate limb (# = 7) compared with the lefluno-
mide limb (# = 1. Adverse events (hypertension, neuro-
pathy, leukopenia), however, necessitated a withdrawal
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of leflunomide in four out of 26 patients [18"*]. These
preliminary results suggest that leflunomide is a promis-
ing drug for maintenance therapy of WG that warrants
further investigation.

Mycophenoltate mofetil

Thiee small open-label clinical trials including five to 14
pacients with AAV examined the safety and efficacy
of MMF for the maintenance of remission [21,22,23"%].
In the study by Nowak er &/ [21], only one relapse in 11
patients was seen during a follow-up time of 15 months.
In contrast, in the study by Langford and coworkers [23%],
six out of 14 patients relapsed during a median 18 months
of follow-up. The dosage and duration of cyclophespha-
mide therapy for the induction of remission as well as the
MMF dosage (2 g/day) were similar in both studies.
Differences in corticosteroid therapy may, however,
account for the divergent outcome, because in the study
by Langford and colleagues [23*] corticosteroids were
completely discontinued after a median of 8 months,
whereas in the study by Nowak e /. [21] a median dose
of 5 mg prednisene was maintained. 'The wlerability of
MMF was reported to be good in both studies. In a small
series of five patients with AAV and end-stage renal
disease [22], however, MMF doses of more than 1 g were
not well wolerated, with anaemia, leukopenia and gastro-
- intestinal symptoms being the most frequently reported
adverse events. Overall, data published to date on MMF
in AAV are limited. The first results of a recently com-
pleted randomized controlled trial by the EUVAS com-
paring MMF and azathioprine for the maintenance of
remission in AAV (IMPROVE) are thus expected with
great interest [42].

Tumour necrosis factor blockade

In view of the important role of TNF-& for priming
neutrophil granulocytes allowing the subsequent inter-
action with ANCA and in granuloma formation, several

recent studies have evaluated the efficacy of tumour
necrosis factor blockade in AAV. Etanercept, a soluble
TNF-a inhibitor consisting of two extracellular p75
TNF-a receptor domains linked to the Fc portion of
human IgGl1, added to standard weatment (cyclopho-
sphamide, mechotrexate, azathioprine, cyclosporine,
and steroids) was found to be cfficacious in an open-label
prospective trial involving patients with persistently
active or new flares of WG [27]. On the basis of these
positive dara, a randomized, placebo-controlled trial
{(Wegener's Granufomatosis Etanercept T'rial; WGET)
to evaluate etanercept for the maintenance of remission
in 180 WG patients with either severe or non-life-
threatening disease activity was conducted [43].
Etanercept was given in addition to standard therapy
{cyclophosphamide or mechotrexate and steroids), which
was rapered and finally discontinued with only etanercept
remaining as the sole maintenance therapy [43]. In that
trial, the rate of sustained remissions, i.e. the primary
endpoint of WGET, was similar in etanercept-treated
patients and controls [44°°]. Furthermore, the risk of
disease flares, the periods of low disease activity
{BVAS/WG < 3 for 6 months) and the number of adverse
events were similar in both groups [44**]. Given the
large number of well defined patients of WG and the
strength of the randomized, placebo-controlled design,
the results of WGET suggested that etanercept is
not effective in the maintenance of remission without
concomitant immunosuppressive therapy (see Tables 4
and 5) [42,43].

A note of caution, however, is necessary with respect to
drawing rash conclusions from the WGET on the role of
TNF-o and the efficacy of different tumour necrosis
factor inhibicors in situations other than the maintenance
of remission in WG. It has been shown that elevated
monocytic TNF-« levels, which correlate with systemic
TNF-¢ levels, are normalized with successful standard

Table 4 Definitions for disease stages used for subclassification of patients with Wegener's granulomatosis in clinical trials [43,44]

Systemic
vasculitis Threatened Serum Clinical
Study Clinical outside ENT  vital organ Other creatinine trials using
group subgroup tract and lung  lunction definitions {pmol/l) delinition
EUVAS Localized No No No constitutional symploms, <120
ANGA typically negative
Early systemic  Yes No Constitutional symptoms present, < 120 NORAM
ANCA positive or negative
Generalized Yes Yes ANCA posilive < 50O CYCAZAREM
Severe Yes Qrgan failure ANCA positive > 500 MEPEX
Refractory Yes Yes Refractory fo standard therapy Any SOLUTION
WGET Research Limiled Aliowed No No red blood cell casts, nor rise < 124, if hasmaturia, WGET
Group/VCRC of creatinine > 25% of baseline but no red blood cell
casts present
Severe Yes Yes Any patient not classifiable Any WGET
as limited

ANCA, Antineulrophil cytoplasm antibody; ENT, ear, nose and throat; EUVAS, European Vasculitis Study Group; VCRC, vasculitis clinical research

consortium; WGET, Wegener's Granulomatosis Etanercept Trial.
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Table 6 Definitions for disease states used for assessment of outcome in Wegener's granulomatosis [43,44]

Study group

Disease state Cefinitions

EUVAS Complete remission
Partial remission

Absence of any disease activity’, BVAS =0
Significant decrease of disease activity with persisling low-grade activity believed

to regress by continued treatment

Minar retapse

Recurrent or new disease aclivity not threatening vital organs that is controllable

by an increase of corticosteroid dosage only

Major relapse

Recurrent or new disease activity threatening vital organs or leading to functional

impairment that usuafly requires reinstitution of cyclophosphamide

WGET Research Sustained remission

BVAS/WG of 0 for 8 months

Group/VCRC
Low level of disease BVAS/WG < 3 for 8 months
achivity
Flare Increase of at least one point in BVAS/WG

BVAS, Birmingham Vasculilis Activity Score; VCRC, vasculitis clinical research consorium; WGET, Wegener's Granulomatosis Etanercept Trial.

*Clinical features, serology and imaging.

treatment but not in refractory patients [45]. Therefore,
as suggested by these in-vitro data, patients responding to
standard treatment would have no further benefit from
the addition of a TINF-& blocking agent for the main-
tenance of remission, In contrast, patients refractory to
standard treatment could obtain a benefit from the
addition of a tumour necrosis factor inhibitor. ‘The group
of patients refractory to standard maintenance therapy
and portentially responding to etanercept would, how-
ever, have been small and not subject to the addition of
etanercept in the WGE'T. A number of ocher points such
as the tapering of stercids and other immunosuppressants
except etanercept make a comparison with other main-
tenance studies difficulc. Moreover, the lack of efficacy of
eranercept in maintaining disease remission raises con-
cerns as to its potency similar to previous experiences in
Crohn's disease. Therefore, data obtained on the efficacy
of etanercept may not be transferred to other tumour
necrosis factor blocking agents. Infliximab, a monoclonal
chimeric anti-TNF-¢ antibody was shown to induce
remission effectively in Crohn's disease, whereas etaner-
cept was found not to be effective [45]. Although both
agents neutralize TNF-o effectively, differences in the
potential e lyse macrophages after binding to membrane
bound TNF-g, to induce apoptosis and on other immune
parameters may account for differences in the efficacy of
the two TNF-o-neutralizing drugs in distinct entities
[46° 47].

In three open-label clinical trials involving six, eight
and 32 pacients with AAV who were refractory to stan-
dard therapy, infliximab given at doses of 3-5 mg/kg
in 2-8-week intervals was found to be effective
[28,29**,48}. The occurrence of two deaths and seven
serious infections in the largest of the trials [29°°] man-
date the close monitoring and cautious use of such an
intensive immunosuppression. The WGET reported six
solid cancers in the etanercept arm. As WG has previously
been reported to be associated with renal and urinary
bladder cancer [37,49,50], tumour screening before the

start of the trial should be included in such studies.
Against this background and as a result of the difficulties
in controlling for potental effects of continued conco-
mitant immunosuppressive therapies in open label trials,
a well designed randomized concrolled clinical trial to
evaluate the efficacy of infliximab in patients with WG
would be highly desirable.

Rituximab

B cells are a potential target in chronic inflammatory and
autoimmune diseases such as WG because they produce
autoantibodies, cytokines, interact with antigen-present-
ing and T cells, and function as (auto)antigen-presenting
cells themselves. Rituximab is a chimeric monoclonal
antibody directed against the CD20 molecule on the
surface of B lymphocytes. The results were recently
reported of an open-label study [30**] evaluating the
efficacy of rituxtmab in 11 patieats with AAV, of whom
10 had WG and who were all refracrory to cyclopho-
sphamide or had contraindications againstits use. In all 11
refractory patients the induction of remission was seen
after the administration of four weekly doses of ricuximab
(375 mg/mz) [30°°]. This was accompanied by a decrease
in ANCA titres and the depletion of peripheral blood B
cells {30**]. As all patients received concomitant high-
dose corticosteroids and three patients were also rreated
with plasma exchange, it seems difficult to evaluate to
what extent the administration of rituximab contributed
to the clinical improvement and the decline in ANCA
titres. In three patients with an asympromatic increase in
ANCA titres, a second course of rituximab failed 1w
induce a significant decline in ANCA nuwes [30°%). It
was thus speculated as to whether ANCA producrion
in WG might be restricted to long-lasting plasma cells
that do not express CD20, and would thus be unaffecred
by rituximab therapy despite a decline in B cells [51°].
In a series of eight patients with refractory WG and
predominantly granulomatous disease, the adminis-
tration of ricuximab in addition to standard therapy failed
to induce a clinical improvement in the majority of
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patients (P. Aries, unpublished data). In view of these
very limited and parcly conflicting data, the results of a
currently recruiting randemized controlled trial evaluat-
ing ricuximab therapy in patients with AAV (RAVE) will
be needed in order to define a potential role for this drug
in the therapy of WG.

15-Desoxyspergualin

15-Desoxyspergualin is a synthetic analogue of sper-
gualin, a natural product of the bacterium Baeilius lactos-
perus, Although its exact mechanism of action remains
obscure, 15-desoxyspergualin has immunosuppressive
properues and is licensed in Japan for the treatment of
recurrent kidney transplant rejection. In an open-label
pilot study [31] up to six cycles of 15-desoxyspergualin
were given to 20 patients with AAV of whom 19 had WG
and who all were unresponsive or had contraindicat-
ions against conventional immunosuppressive agents. A
clinical response to 15-desoxyspergualin was seen in 70%
of patients, with six out of 20 patients attaining a com-
plete remission [31]. In four of these patients and three
additional patients with WG, 15-desoxyspergualin was
given on a long-term basis for an average of 26 months,
and a relapse-free disease course was reported in all seven
patients [24]. A larger multicentre phase 11 trial evaluat-
ing the efficacy and safety of 15-desoxyspergualin in
refractory WG is currently in progress.

Plasmapheresis

The preliminary results of a multicentre randomized
controlled study (MEPEX) indicated that plasmapher-
esis compared with methylprednisolone pulses may lead
to higher rates of renal recovery and dialysis indepen-
dence in patients with AAV and a creatinine clearance
rate of 500 wmol/l, who also received cyclophosphamide
for the induction of remission [52]. The overall mortality
reported in that study, however, was still high, possibly
reflecting the severe disease in this patient subgroup
with severely impaired renal function. The final results
of the MEPEX trial are expected in 2006. A retrospec-
nve review of 20 patients with diffuse alveolar haemor-
rhage who received plasmapheresis as an adjuncr to
intensive immunosuppressive therapy reported good re-
covery from alveolar bleeding in all patients [53], which is
noteworthy given the usually high morcality rate associa-
ted with diffuse alveloar haemorrhage.

Conclusion

Alchough recently published randomized controlled trials
and smaller case series provide evidence for new treat-
ment options and wreatment stratifications, there is a
continued need for better and art the same time less toxic
treatment protocols for the induction of remission and
the prevention of relapses. Etanercept is not efficaci-
ous for the maintenance of remission, but the role of
tumour necrosis factor inhibitors for the induction of

remission and in refractory WG has not been determined
under controlled conditions. Other substances such as 15-
desoxyspergualin, MMF, leflunomide, and rituximab
scem promising candidates for treatment options in
different disease stages and activity states.

Differences in trial design are likely to contribute to
divergent outcomes in recent major clinical trials in
AAV, as has recently been reviewed in this journal
[54°]. Therefore, efforts rowards a more uniform trial
methodology in the field of vasculitis research should
be encouraged.
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