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Tumour necrosis factor a (TNFa) is likely to be involved in the
pathogenesis of Wegener’s granulomatosis. This paper
reviews published clinical trials of the anti-TNFa agents
etanercept and infliximab with regard to their efficacy and
safety in the treatment of Wegener’s granulomatosis. On the
basis of the high rate of adverse events, particularly an
increased incidence of cancers, the use of etanercept in the
management of Wegener’s granulomatosis is not justified.
However, the potential role for infliximab or the as yet
untested adalimumab cannot be discounted. The development of novel approaches focusing on blockade of specific
molecules including TNFa in the treatment of Wegener’s
granulomatosis is awaited.

T

umour necrosis factor a (TNFa) has been successfully
targeted in the management of adult inflammatory
arthritides, especially rheumatoid arthritis, to produce
remission of disease and improvement in radiological
progression.1 Since its success in rheumatoid arthritis, antiTNFa therapy has been used in other rheumatological
conditions such as Behçet’s disease, adult Still’s disease,
and juvenile idiopathic arthritis on a semi-empirical basis.
The treatment of Wegener’s granulomatosis has vastly
improved the high mortality of this disease since its original
description in the 1930s,2 but induction of remission,
relapses, and treatment related mortality remain a significant
problem. The mortality of untreated Wegener’s granulomatosis was 82% at one year, and the Fauci regimen of
cyclophosphamide with prednisolone lowered the mortality
to 12% at eight years.3 Prior to this Leib et al had
demonstrated that treating systemic vasculitis (many cases
were likely to have been either Wegener’s granulomatosis or
microscopic polyangiitis) with steroids increased median
survival to 53% at five years.4 Cyclophosphamide induced
morbidity, especially the risk of haemorrhagic cystitis and
bladder cancer,5 6 remained a significant concern in the
maintenance of remission in Wegener’s granulomatosis. The
CYCAZAREM trial showed that there was no difference
between cyclophosphamide and azathioprine in their ability
to maintain remission in patients with antineutrophilic
cytoplasmic antibody (ANCA) related systemic vasculitis,
including a significant number with Wegener’s granulomatosis.7 Although not ideal, this made azathioprine a more
attractive option in the long term maintenance of remission
in Wegener’s granulomatosis as it has a favourable toxicity
profile in comparison with cyclophosphamide, which still is
currently the drug of choice to induce remission. The relapse
rate is 50%, despite good initial disease control in most
patients.8
The search for treatment options continues. In a recent
trial of patients with non-renal Wegener’s granulomatosis,
methotrexate was found to be a safer and equally effective at

inducing remission, but relapse following discontinuation of
therapy was common.9 Anti-TNFa therapy has been considered for use in patients with Wegener’s granulomatosis,
and since 2001 there have been five small open labelled trials
and one large randomised controlled trial presented in
English language journals that have looked at the role of
anti-TNFa therapy in the management of systemic vasculitis.
Here, we review the potential mechanisms for anti-TNF
therapy, and discuss the results of current trials.

THE ROLE OF TNFa IN WEGENER’S
GRANULOMATOSIS
In a recent murine model of proteinase-3 (PR3) ANCA
induced vasculitis, TNFa was required to produce an
inflammatory response.10 Local panniculitis was produced in
wild-type mice on passive transfer of murine PR3 ANCA but
only if mice received intradermal TNFa. This suggests that
both ANCA and TNFa are necessary in the production of an
inflammatory response. Similar experiments demonstrate the
requirement for a proinflammatory stimulus in myeloperoxidase (MPO) ANCA induced vasculitis in Brown Norway
rats.11 However, MPO ANCA can act independently of TNFa
in a mouse model of microscopic polyangiitis.12
Deguchi et al13 showed that TNFa mRNA was upregulated
in peripheral mononuclear cells from patients with
Wegener’s granulomatosis compared with healthy controls.
The mechanisms of this enhanced expression are not entirely
clear but Lùdvı́ksson et al14 demonstrated that monocytes in
patients with Wegener’s granulomatosis secrete increased
amounts of interleukin (IL)-12. IL-12 skews the inflammatory process in favour of a T helper (Th) 1 cytokine response
by inducing the production of interferon c and, to a lesser
extent, TNFa from natural killer cells and T cells, and
promoting the development and differentiation of Th 1
cells.15
Neutrophils can be induced to express surface PR3 by TNFa
and IL-8 in vitro and in vivo. This translocation of the
normally intracytoplasmic antigen PR3 to the cell membrane
makes it available for binding with ANCA.16 TNFa primed
mononuclear cells from healthy donors can synthesise PR3 de
novo.17 Once bound, the antigen–antibody complex leads to
neutrophil degranulation and production of reactive oxygen
species. The exact signalling leading to the respiratory burst is
unknown but it probably involves the phosphorylation of the
tyrosine kinase Syk (a non-receptor protein tyrosine kinase
responsible for signal transduction in neutrophils and
macrophages), as shown by Hewins et al18 in TNFa primed
neutrophils.
PR3 proteins translocate to the surface of neutrophils
during apoptosis and are subsequently opsonised by ANCA.19
Abbreviations: ANCA, antineutrophilic cytoplasmic antibody; BVAS,
Birmingham Vasculitis Activity Score; IL, interleukin; MPO,
myeloperoxidase; PR3, proteinase-3; Th, T helper; TNF, tumour necrosis
factor; WGET, Wegener’s Granulomatosis Etanercept Trial
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EVIDENCE FOR THE EFFECTIVENESS OF TNFa
BLOCKADE IN WEGENER’S GRANULOMATOSIS
Methods
Using the search string (‘‘tumour necrosis factor–alpha/
antagonists and inhibitors’’ [MeSH] OR ‘‘infliximab’’ [substance name] OR ‘‘TNFR-Fc fusion protein’’ [substance
name]) AND ‘‘Wegener’s granulomatosis’’ [MeSH] on
Medline and limiting the results to English language, we
identified six trials of anti-TNF therapy in systemic vasculitis

Table 1 A comparison of patient profiles in two
etanercept trials in Wegener’s granulomatosis (WG)23 26

Trial

Drug

Stone et al, 2001 Etanercept
Wegener’s
Granulomatosis
Etanercept Trial,
2005

Etanercept
Placebo

No (%) of patients Mean BVASwith a diagnosis WG at
of new WG
recruitment
0

3.6

31 (34)
49 (45)

6.5
7.5

including Wegener’s granulomatosis. We present an analysis
of the available data.
Etanercept
Two trials have assessed the role of etanercept in the
management of Wegener’s granulomatosis. Stone et al23
tested anti-TNFa therapy for the first time in the management of Wegener’s granulomatosis. Etanercept was assessed
in an open pilot in a dose of 25 mg twice weekly for six
months in 20 patients with Wegener’s granulomatosis, most
of whom (70%) had never had a disease remission. It was
added to the standard treatment for Wegener’s granulomatosis. The primary objective was to assess the safety of
combining etanercept with the standard treatment of
Wegener’s granulomatosis. The combination of etanercept
with either cyclophosphamide or methotrexate in Wegener’s
granulomatosis was no more toxic than what was expected
from trials of etanercept in rheumatoid arthritis. Adverse
events occurred in 25% patients, none of which were
classified as severe. Within the treatment period, 80% of
the patients achieved remission and the mean Birmingham
Vasculitis Activity Score for Wegener’s Granulomatosis
(BVAS-WG)24 25 fell from a mean of 3.6 at recruitment to
0.6 at six months (p,0.001). However, three patients
developed major (organ or life threatening) flares despite
etanercept therapy.
The Wegener’s Granulomatosis Etanercept Trial (WGET)26
tested etanercept in a randomised placebo controlled trial.
Etanercept or placebo was added to standard therapy and
patients were followed up for a minimum of 12 months. The
patient profile differed from the previous etanercept study23
(table 1). The patients in WGET had more active disease
compared with the earlier pilot study; the BVAS-WG at trial
entry was higher (table 1), and a higher proportion of the
patients had new onset Wegener’s granulomatosis.
A total of 89 patients were randomised to the etanercept
arm and 91 to the placebo arm. The mean treatment period
for the etanercept group was 25 months and that for the
control group was 19 months. There was no difference in the
two arms in the ability to induce remissions or prevent
further disease flares. Furthermore, there was no difference
in the number of withdrawals from therapy and adverse
effects including deaths (table 2). There number of adverse
events was large in both groups, and over half of all patients
treated with standard therapy had a serious adverse event
over the mean follow up period of 27 months.

Risk of cancer
Apart from the failure of TNFa blockade to alter disease
activity above and beyond the effects of standard immunosuppression and the sobering number of adverse events, the
most worrying feature was the incidence of cancers in the

BVAS-WG, Birmingham Vasculitis Activity Score for Wegener’s
Granulomatosis.

Table 2 Remissions, flares, withdrawals, and adverse events in two trials of etanercept in
Wegener’s granulomatosis*
Stone et al

Total remissions achieved
Sustained remission (for 6 months)
No of severe flares (organ or life
threatening events)
Withdrawals
Severe adverse events

23

Wegener’s Granulomatosis Etanercept Trial

26

Etanercept
(n = 20)

Placebo
(n = 91)

Etanercept
(n = 89)

p value

16 (80)
NA

84 (92)
64 (75)

80 (90)
62 (70)

0.35
0.39

3

20

27

0.87

1 (5)
0 (0)

34 (36)
(57)

35 (39)
(56)

ND
0.9

*Values outside parentheses represent the number of patients or the number of events in the case of flares and
values in parentheses represent percentages.
p values calculated compare the two arms of the Wegener’s Granulomatosis Etanercept Trial.
NA, not applicable; ND, no data available.
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Opsonised cells have a higher rate of uptake by the clearing
macrophages. Usually, clearance of apoptotic material is anti
inflammatory; however, ANCA opsonised cells are capable of
upregulating TNFa and inducing thromboxane B2 production
by the macrophages that have engulfed them.20 This will lead
on to further priming of neutrophils, and a self-perpetuating
proinflammatory cycle. TNFa production in situ is sustained
in extravascular sites once inflammation has been initiated.21
In kidney biopsies from patients with Wegener’s granulomatosis, mRNA expression of TNFa and IL-1b is increased in the
infiltrating mononuclear cells in the perivascular and
periglomerular areas.
Granulomas in Wegener’s granulomatosis consist of CD4+
T cells (a significant proportion of which lack CD28),
monocyte derived tissue macrophages, giant cells, and
neutrophils surrounding a necrotic area. The CD4+CD282 T
cells secrete large amounts of Th 1 cytokines including TNFa,
in a fashion similar to the excess Th 1 cytokine secretion seen
in vasculitic lesions.22 There is considerable circumstantial
evidence for the involvement of TNFa at all stages of our
current understanding of the pathogenesis of Wegener’s
granulomatosis. Although there is no direct evidence for
TNFa pathogenicity, the presence of such a potent cytokine at
sites of inflammation in vasculitis suggests that it is unlikely
to be an innocent bystander.

54

32
19

35
Total

Booth et al, 2004

6
6

35

Lamprecht et al, 200234

*Figures are mean scores for the whole cohort, combining all forms of systemic vasculitis, specific figures for WG patients not provided except by the Lamprecht group.34
Patients with refractory disease who achieved remission (14 patients) then received infliximab for 1 year.
`Infliximab was discontinued early in one patient on suspicion of infection. This patient was not included in BVAS calculations
After infliximab in two patients , on infliximab in three.
Aza, azathioprine; BVAS, Birmingham Vasculitis Activity Score; Cyc, cyclophosphamide; Gc, glucocorticoids; Mtx, methotrexate; Myc, mycophenolate mofetil; NA, not applicable as patients not followed up for 6 months; NS, not specified.

28/33 (85%)

23 (82%)
28 (87.5%)

43/53 (81%)

0.3 at 14 weeks
12.3
Cyc/Aza/Myc+GC
10 weeks

0
5 (100%)
5 (100%)`
0 at 6 months
10.3
Cyc+GC
4–6 months

0

0
NA

NA
5 (83%)

5 (50%)
1.1 at 6 months

0.8 at 3 months
6.3

9.1

Relapses
Mean BVAS at endpoint*
Concurrent treatment

GC+NS
GC for first 6 wks, then
added Cyc/Aza/Mtx/Myc
3 months

6 months

200 mg monthly
5 mg/kg; days 0, 14, 42,
then 2 monthly
3–5 mg/kg; days 0, 14,
42, then monthly
5 mg/kg; days 0, 14, 42,
then monthly
6

10
7

3
Booth et al, 2002

Bartolucci et al, 200233

Infliximab
We found four clinical trials of infliximab32–35 in systemic
vasculitis including Wegener’s granulomatosis. From the four
trials, there were 35 patients with Wegener’s granulomatosis
among a total cohort of 54 patients treated with infliximab.
One trial34 studied Wegener’s granulomatosis exclusively.
The other trials, unfortunately did not stratify their results
according to the underlying diagnosis. Therefore, the
statistics presented below also include microscopic

Induction of
remission*

patients in the etanercept treated group (p = 0.01). Six of 92
patients developed a solid tumour (two mucinous adenocarcinoma of the colon, one metastatic cholangiocarcinoma, one
renal cell carcinoma, one breast carcinoma, and one
recurrence of liposarcoma 10 years after its original excision).
During the six month follow up period after treatment, three
additional solid cancers were identified—one in the etanercept group (prostatic adenocarcinoma) and two in the
placebo group (cholangiocarcinoma and metastatic renal cell
carcinoma). The latter occurred in a patient who had
discontinued treatment and was being treated with infliximab at time of diagnosis. Seven skin cancers were identified:
three in the etanercept arm and four in the placebo arm. The
difference between the two groups was not significant.
Wegener’s granulomatosis itself is associated with an
increased risk of malignancy. Tatsis et al27 calculated the
odds ratio of malignancy in Wegener’s granulomatosis at 1.79
(p = 0.0876; 95% confidence interval (CI) 0.92 to 3.48). The
odds ratio of developing a renal cell carcinoma was calculated
as 8.73 (p = 0.0464, 95% CI 1.04 to 73.69). Knight et al28
linked the Swedish inpatient register and the Swedish cancer
register and followed the cohort of patients with Wegener’s
granulomatosis for 26 years. They found a twofold overall
risk of cancer in Wegener’s granulomatosis. The standardised
incidence ratio for specific malignancies was as given in
table 3. A UK based study of incidence of malignancy in
Wegener’s granulomatosis calculated the relative risk of a
cancer at 6.02 (95% CI 3.72 to 9.74) compared with age
matched healthy controls.29
All the patients in the WGET trial were also on cyclophosphamide, which is known to increase the risk of bladder5 6
and haematological cancers. However, the malignancies
observed here were different and both arms of the trial were
equal in their exposure to cyclophosphamide. The control
arm had more newly diagnosed patients (p = 0.01) but the
mean duration of disease was not different between the two
arms. This would mean that the only variable of significance
was etanercept. To date, there is no evidence linking
etanercept to an increased risk of cancer, but there is recent
evidence that TNFa promotes invasiveness of cholangiocarcinoma via the p75 receptor.30 Wolfe et al31 prospectively studied
18 572 patients with rheumatoid arthritis from the National
Data Bank for Rheumatic Diseases, Wichita, USA and found
that although the standardised incidence ratio for lymphomas was higher in the patients on biological therapies, there
was insufficient evidence to conclusively prove the association.

Sustained
remission
(6 months)

8.1)
12)
12)
8.3)

Summary of four clinical trials of infliximab in systemic vasculitis (including patients with Wegener’s granulomatosis (WG))

to
to
to
to

Table 4

(2.6
(4.4
(2.3
(4.2

32

4.8
7.3
5.7
4.2

Mean BVAS at
recruitment*

Bladder cancer
Squamous cell carcinoma
Leukemias
Lymphomas

Duration of
therapy

Standardised incidence ratio
(95% CI)

Patients with Total no
WG
of patients Dose of infliximab

Cancer
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Table 3 Risk of malignancies in patients with
Wegener’s granulomatosis28

5 (17%)
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5 (12%)
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Booth et al, 200232
33
Bartolucci et al, 2002
34
Lamprecht et al, 2002
Booth et al, 200435
Total

Severe adverse
events

Infections

Deaths

0
0
0
10
10 (19%)

0
0
0
6
6 (11%)

0
0
0
2*
2 (4%)

*One death was eight weeks after stopping infliximab.

Table 6 Occurrence of infections in four clinical trials of
infliximab32–35 in systemic vasculitis (including patients
with Wegener’s granulomatosis (WG))
Infection

Organism

Comment

Bronchopneumonia*

Haemophilus
influenzae

Bronchiectasis requiring
hospitalisation
Requiring hospitalisation;
creatinine 425 mmol/l

Urinary sepsis
Leg abscess
Endophthalmitis
Skin ulcer

polyangiitis (16 patients), rheumatoid vasculitis (2 patients),
and mixed cryoglobulinaemia (1 patient).
All patients were treated with doses between 3 mg/kg and
5 mg/kg of infliximab at a frequency of one to two monthly
infusions. Except for Bartolucci et al,33 all the trials continued
standard therapy for systemic vasculitis. The Bartolucci group
stopped all immunosuppressants (apart from glucocorticoids) on commencing infliximab,33 and then the immunosuppressants were reintroduced after six weeks. The
methodology of the four studies is described in table 4.
The cohort of patients selected for the studies was mixed
including new cases, flares, and persistent disease as reflected
by the mean BVAS from 6.3 to 12.3. Booth et al35 stratified the
study into two groups—new patients or flares with a mean
BVAS of 17.1, and persistent disease with a mean BVAS of
10.3. The patients in the latter arm who benefited from
infliximab continued on it for a total duration of one year. All
others including all patients in the new/flare arm received
infliximab for only 10 weeks. The other trials administered
infliximab for between three and six months.
Two trials (Lamprecht et al34 and Booth et al (2004)35)
continued following the patients beyond the use of infliximab to monitor the maintenance of remission. The reduction
of mean BVAS was significant and clinically meaningful. The
improvements were evident at six weeks. Bartolucci et al33
reported the BVAS to be 1.9 at six weeks and Booth et al35
reported the mean time to remission as 6.4 weeks. Although
the numbers are small, and the trials studied systemic
vasculitis rather than Wegener’s granulomatosis, 43 of the 53
patients (81%) given infliximab experienced induction of
remission. The figure of 81% becomes impressive when
considered in the light of the fact that 37 of these 53 patients
(69%) had failed to achieve a remission on standard
treatment and had been classified as ‘‘refractory’’. Of the 43
patients who had remission induction, 33 were followed for
at least a year. Of these, 28 (85%) achieved sustained
remission, defined as BVAS of 0 for at least six months. Of
the 10 patients who did not achieve a remission, BVAS data
are available on six. All six had improvement in their BVAS
scores. Of the four for whom data are not available, one died
and the other three benefited with CAMPATH-1H, rituximab,
and leflunomide, respectively.
There were five relapses in the 43 patients who were
reported to achieve remission. A further two patients in the
Bartolucci group had worsening of their BVAS while still on
infliximab.33 They did not achieve remission. The numbers
here are difficult to interpret because of the variable length of
treatment and follow up. Nevertheless, this would mean the
relapse rate was at least 12% (5 relapses from 43 remissions).
On the issue of safety, table 5 provides data on adverse
events including infections and deaths. There were six
episodes of confirmed infection while on infliximab
(table 6) and two suspected illnesses attributed to septic
causes. The data on withdrawals from the Booth et al35 trial
are unclear. Lamprecht et al34 withdrew one patient due to a
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Urinary tract infection

Klebsiella
Methicillin resistant
Staphylococcus
aureus
Nocardia
Staphylococcus
aureus
Escherichia coli

Surgical drainage
required
Evisceration required
Same patient

*The same patient had a similar episode 20 weeks after coming off
infliximab. The skin ulcer and urinary tract infection occurred in the same
individual.

suspected infection that remained unproved. Bartolucci et al33
and Booth et al (2002)32 did not report any withdrawals.
There were two deaths—one while on infliximab (from
pulmonary haemorrhage) and one at eight weeks follow up
after completing infliximab (from bronchopneumonia). Both
the patients had MPO-ANCA related renal vasculitis rather
than Wegener’s granulomatosis. No organisms were isolated
in either of the two cases.

The differences between infliximab and etanercept
Infliximab has previously been successful in managing
granulomatous disorders such as Crohn’s disease when
etanercept has failed. There are some fundamental differences between etanercept and infliximab.36
Etanercept is a complex of two p75 TNFa receptors coupled
to the Fc portion of a monoclonal human antibody. It forms a
one to one bond with the active trimeric TNFa molecule,
leaving one potential binding site free. The bonds are
relatively unstable with the potential to dissociate in the
presence of competitors for the TNFa molecules, namely the
cell surface p55 and p75 receptors. The effects of etanercept
may be transient. In the presence of more molecules of
etanercept, the dissociated molecules can re-associate with
surrounding available etanercept. However, in areas of poor
vascularity, for example granulomas, etanercept may not
achieve adequate levels to mop up the dissociated TNFa
molecules. It would be logical to hypothesise that these
dissociated TNFa molecules could be free to bind with
cellular receptors and upregulate the inflammatory processes.
Infliximab is a chimeric (part mouse, part human)
monoclonal antibody. It can bind up to two TNFa molecules
and up to three molecules of infliximab can bind to one TNFa
molecule thus satisfying all the binding sites on the TNFa
molecule. It binds with monomeric molecules as well and
therefore may prevent the formation of the active trimeric
form. It forms more stable complexes with soluble TNFa
molecules compared with etanercept. Besides its actions on
the soluble molecules of TNFa, infliximab demonstrates
actions against cell bound forms of TNFa. It can lyse cells
which express surface TNF by way of complement fixation,
and it also exhibits a superior affinity compared with
etanercept in the ability to bind with transmembrane forms
of TNFa.36
Perhaps there are fundamental differences between etanercept and infliximab in terms of tissue penetration, the size
of the therapeutic effect in blocking TNF at low level with
etanercept, compared to intermittent pulses as is the case
with infliximab. There is as yet no published work on the
potential clinical implications of these differences.
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Table 5 Number of adverse events in four clinical trials
of infliximab in systemic vasculitis (including patients with
Wegener’s granulomatosis (WG))

TNFa blockade in Wegener’s granulomatosis

Anti-TNFa therapy has been associated with production of
antibodies including antinuclear antibody and anti-DsDNA
antibody.37 38 This is well documented with infliximab, but
there are reports of antibody production with the use of
etanercept as well.39 40 A small proportion of patients who
develop these antibodies develop a lupus-like illness—sometimes with the production of antihistone antibodies as
well.41 42 There are also reports of patients developing
vasculitis attributable to these therapies, with generation of
atypical ANCAs.43 44 The vasculitis is cutaneous in the vast
majority of patients but glomerulonephritis has also been
reported.45 46 The vasculitis seems to be reversible, and it has
been reported with etanercept as well as infliximab, sometimes in the same patient.43 There are not enough data to
suggest that the phenomenon occurs more frequently with
one or the other agent, but it has been reported more often in
patients on infliximab. There is no obvious explanation for
this phenomenon, but likely hypotheses include one or more
of the following:

N
N
N

Wiping out TNFa could potentially skew the inflammatory
process from a Th 1 led response to a Th 2-like (lupus-like)
response. The inhibition of TNFa does inhibit cytotoxic T
cell responses, promoting humoral immunity in murine
models.47
Infliximab induces apoptosis and reduced levels of Creactive protein may be responsible for a delay in the
clearance of apoptotic debris. This may result in the
exposure of intracellular material invoking an antibody
response.48
Increased levels of soluble TNF receptors have been
identified in acute rheumatic conditions including systemic lupus erythematosus and ANCA associated vasculitis.49 50 Whether this is of consequence or simply an
epiphenomenon remains to be identified. In the event of
soluble TNF receptors being pathogenic, addition of
etanercept may not be helpful.

These explanations are speculative at best. Their causality
needs to be evaluated.

CONCLUSIONS
TNFa still remains a potential target in the management of
Wegener’s granulomatosis and other ANCA associated
vasculitis. The use of etanercept cannot be justified after
the results of the WGET trial. However, that is no reason to
discount the potential role for infliximab or the as yet
untested adalimumab. The small trials discussed above have
shown that sustained remission is a possibility in patients
with refractory disease. These results certainly merit a
controlled trial of one or both monoclonal antibodies in the
treatment of ANCA associated systemic vasculitides including
Wegener’s granulomatosis. The pharmacology of etanercept
may explain to a certain extent the reasons for its failure, but
part of the problem may also be our limited understanding of
the pathophysiology of the disease. It has been suggested that
granulomatosis and vasculitis may have different pathogenetic mechanisms, or may represent different ends of the
spectrum of Wegener’s granulomatosis and therefore should
be treated differently.51 52 Understandably, the emphasis has
been on treating the vasculitic component of these diseases
since this carries the higher mortality. Granulomatosis
represents the chronic aspect of the disease and theoretically,
blockade of TNFa should have a place here.
We await novel approaches concentrating on specific
blockade of TNFa and other key molecules in the vasculitic
and granulomatous process in the effort to find effective and

safe regimens for long term control of Wegener’s granulomatosis.
.....................
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