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background

 

The majority of patients with Wegener’s granulomatosis have disease flares after con-
ventional medications are tapered. There is no consistently safe, effective treatment for
the maintenance of remission.

 

methods

 

We conducted a randomized, placebo-controlled trial at eight centers to evaluate etaner-
cept for the maintenance of remission in 180 patients with Wegener’s granulomatosis.
The primary outcome was sustained remission, defined as a Birmingham Vasculitis Ac-
tivity Score for Wegener’s Granulomatosis of 0 for at least six months (scores can range
from 0 to 67, with higher scores indicating more active disease). In addition to etaner-
cept or placebo, patients received standard therapy (glucocorticoids plus cyclophospha-
mide or methotrexate). After remission, standard medications were tapered according
to the protocol.

 

results

 

The mean follow-up for the overall cohort was 27 months. Of the 174 patients who could
be evaluated, 126 (72.4 percent) had a sustained remission, but only 86 (49.4 percent)
remained in remission for the remainder of the trial. There were no significant differ-
ences between the etanercept and control groups in the rates of sustained remission
(69.7 percent vs. 75.3 percent, P=0.39), sustained periods of low-level disease activity
(86.5 percent vs. 90.6 percent, P=0.32), or the time required to achieve those measures.
Disease flares were common in both groups, with 118 flares in the etanercept group
(23 severe and 95 limited) and 134 in the control group (25 severe and 109 limited).
There was no significant difference between the etanercept and control groups in the
relative risk of disease flares per 100 person-years of follow-up (0.89, P=0.54). During
the study, 56.2 percent of patients in the etanercept group and 57.1 percent of those in
the control group had at least one severe or life-threatening adverse event or died
(P=0.90). Solid cancers developed in six patients in the etanercept group, as compared
with none in the control group (P=0.01).

 

conclusions

 

Etanercept is not effective for the maintenance of remission in patients with Wegener’s
granulomatosis. Durable remissions were achieved in only a minority of the patients,
and there was a high rate of treatment-related complications.
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egener’s granulomatosis is a

 

multisystem inflammatory illness that
most often affects the respiratory tract

and the kidneys.

 

1

 

 The introduction of treatment
regimens featuring cyclophosphamide and gluco-
corticoids transformed Wegener’s granulomatosis
into a disease for which most patients have a remis-
sion.

 

2

 

 Between 60 percent and 80 percent of pa-
tients eventually have disease flares, however, and
treatment-induced side effects are a major source
of morbidity and mortality.

 

1,2

 

 There is no consis-
tently safe, effective therapeutic regimen for the
maintenance of remission.

Antibody against tumor necrosis factor 

 

a

 

(TNF-

 

a

 

) plays a critical therapeutic role in a variety
of inflammatory conditions.

 

3-8

 

 Several lines of evi-
dence suggest that TNF-

 

a

 

 may be an important
mediator of Wegener’s granulomatosis. In animal
models, inhibition of TNF-

 

a

 

 markedly decreases the
formation of granulomas.

 

9

 

 CD4+ T cells from pa-
tients with Wegener’s granulomatosis produce el-
evated levels of TNF-

 

a

 

.

 

10

 

 Serum levels of TNF-

 

a

 

receptor correlate with disease activity.

 

11

 

 TNF-

 

a

 

–
positive cells infiltrate renal lesions.

 

12

 

 In vitro,
TNF-

 

a

 

 priming of activated neutrophils markedly
enhances the ability of antineutrophil cytoplasmic
antibodies (ANCA) to stimulate the degranulation
of neutrophils.

 

13

 

 In uncontrolled studies, treatment
with TNF-

 

a

 

 inhibitors significantly decreased dis-
ease-activity scores in patients with Wegener’s gran-
ulomatosis.

 

14-17

 

 To define further the role of
TNF-

 

a

 

 inhibition in the treatment of this disease,
we conducted a multicenter, randomized, double-
blind, placebo-controlled trial of etanercept for the
maintenance of disease remissions.

The protocol for the Wegener’s Granulomatosis
Etanercept Trial (WGET) was approved by the in-
stitutional review board at each center. Details of
the design have been published previously.

 

18

 

 All pa-
tients provided written informed consent.

 

eligibility

 

Patients with a Birmingham Vasculitis Activity Score
for Wegener’s Granulomatosis (BVAS/WG)

 

19

 

 of at
least 3 were eligible for the study. Severe Wegener’s
granulomatosis was defined as disease that posed
an immediate threat to either the patient’s life or vi-
tal organ function. Typical manifestations of severe

disease were rapidly progressive glomerulonephri-
tis, alveolar hemorrhage, and vasculitic neuropathy.
Limited disease — for example, sinus, skin, joint,
or mild renal manifestations — did not pose such
threats at the time of randomization. All patients
enrolled met at least two of the five modified crite-
ria of the American College of Rheumatology for the
classification of Wegener’s granulomatosis.

 

18,20

 

Patients with newly diagnosed disease and those
with flares of previously quiescent (existing) disease
were eligible.

 

randomization

 

Randomization was stratified according to the se-
verity of disease (limited vs. severe) and the center.
Standard therapies were assigned on the basis of
disease severity.

 

18

 

disease-assessment instruments

 

Disease activity was measured by means of the
BVAS/WG. Scores can range from 0 to 67, with high-
er scores indicating more active disease. At each vis-
it, disease activity was also evaluated through global
assessments by physicians and patients, for which
scores could range from 0 (best) to 10 (worst). The
extent of organ damage related to vasculitis was as-
sessed by means of the Vasculitis Damage Index.

 

21

 

Scores for this index can range from 0 to 64, with
higher scores indicating more severe damage. The
quality of life was assessed with the use of the Med-
ical Outcomes Study 36-Item Short Form General
Health Survey (SF-36), which assesses eight aspects
of health

 

 

 

status: general and mental health, physi-
cal and social functioning,

 

 

 

physical and emotional
role, pain, and vitality.

 

22

 

 Scores

 

 

 

on each scale can
range from 0 (worst) to 100 (best).

 

experimental medication

 

After randomization, 25 mg of etanercept twice
weekly by subcutaneous injection or placebo was
added to standard therapies for Wegener’s granu-
lomatosis. Etanercept (Enbrel, Amgen), a soluble
TNF-

 

a

 

 inhibitor, consists of two extracellular p75
TNF-

 

a

 

–receptor domains linked to the Fc portion
of human IgG1. Etanercept was supplied by Am-
gen for the study. Amgen had no other role in the
study design, performance, or reporting.

 

standard medications

 

Patients with severe disease received cyclophospha-
mide and glucocorticoids at enrollment. Those with

w

methods
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limited disease received methotrexate and glucocor-
ticoids. Once the disease was controlled, the doses
of the standard medications were tapered accord-
ing to the protocol. The starting daily dose of pred-
nisone ranged from 0.5 to 1.0 mg per kilogram of
body weight. At the investigators’ discretion, pa-
tients with severe Wegener’s granulomatosis could
receive 1 g of methylprednisolone per day three
times before starting prednisone. Patients with
limited disease initially received 0.25 mg of meth-
otrexate per kilogram per week, and the dose was
increased to a maximum of 25 mg per week.

 

18

 

 Pa-
tients with severe disease received 2 mg of cyclo-
phosphamide per kilogram per day (the dose was
lowered in the event of renal dysfunction).

 

18

 

The prednisone-tapering protocol led to the dis-
continuation of prednisone within six months after
randomization, assuming that no relapse oc-
curred.

 

18

 

 After three to six months of cyclophos-
phamide, patients in remission discontinued
cyclophosphamide and began methotrexate. Meth-
otrexate was continued for 12 months after the
achievement of remission, whereupon the dose was
decreased by 2.5 mg per month. Patients in remis-
sion whose serum creatinine levels exceeded 2.0 mg
per deciliter (176.8 µmol per liter) received 2 mg
of azathioprine per kilogram per day. After 12
months of remission, the dose of azathioprine was
decreased by 25 mg per month.

 

treatment of disease flares

 

Severe flares were treated with cyclophosphamide
and glucocorticoids. Limited flares were treated
with increases in the dose of methotrexate, predni-
sone, or both.

 

18

 

 After four weeks at the increased
dose of prednisone, the tapering regimen was re-
sumed.

 

concomitant medications

 

All patients received prophylaxis against pneumo-
cystis infection and osteoporosis.

 

18

 

data collection

 

Follow-up evaluations occurred at 6 and 12 weeks,
then every 3 months. Patients were followed until
12 months after the randomization of the last pa-
tient.

 

18

 

outcomes

 

The primary outcome measure was sustained dis-
ease remission, defined as a BVAS/WG of 0 for at

least six months. All patients who died were includ-
ed in the primary analysis. Surviving patients who
had less than nine months of follow-up data were
not included in analyses of sustained remission.
Secondary outcome measures included the number
and rate of flares during the treatment phase, the
percentage of patients with a sustained low level of
disease activity (defined by a BVAS/WG of less than
3 for at least six months), the percentage of patients
with a remission (defined by a BVAS/WG of 0), the
cumulative area under the curve (AUC) for the

 

Figure 1. Enrollment and Outcome.

958 Assessed for eligibility

181 Underwent randomization

92 Enrolled in control group
89 Enrolled in etanercept group

and received etanercept

85 Analyzed
7 Excluded from primary

analysis
1 Did not have Wegener’s 

granulomatosis
6 Lost to follow-up before

9 mo

89 Analyzed
0 Excluded from primary

analysis

34 Discontinued intervention
2 Died
8 Had treatment failure
3 Had an adverse event

12 Asked to withdraw
6 Withdrawn at physician’s

request
1 Underwent renal trans-

plantation
1 Patient did not have 

Wegener’s granulomatosis
1 Had no reason given

35 Discontinued intervention
2 Died

12 Had treatment failure
9 Had an adverse event
6 Asked to withdraw
3 Withdrawn at physician’s 

request
1 Became pregnant
2 Had no reason given

777 Excluded
645 Did not meet entry

criteria
24 Declined to participate

108 Excluded for other
reasons
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BVAS/WG, adverse events related to Wegener’s
granulomatosis or its treatment, and the quality of
life. Disease flares were defined by an increase of at
least one point in the BVAS/WG.

 

statistical analysis

 

Given the enrollment of 180 patients, the study had
the statistical power to detect absolute differences

between groups in the rate of remission ranging
from 15 to 22 percent, depending on the percentage
of patients in the control group who had sustained
remissions.

 

18

 

 Primary analyses were performed on
an intention-to-treat basis. We performed unadjust-
ed analyses and analyses adjusted for such factors
as disease severity, presence or absence of newly di-
agnosed disease at enrollment, baseline renal func-

 

Table 1. Baseline Characteristics.*

Characteristic
Etanercept Group

(N=89)
Control Group

(N=91) P Value†

 

Age at onset of symptoms (yr) 52.4±13.9 47.5±16.5 0.01

Sex (%) 0.43

Male 62.9 57.1

Female 37.1 42.9

Race or ethnic group (%) 0.78

White, non-Hispanic 91.0 93.4

Black, non-Hispanic 2.3 1.1

Hispanic 4.5 3.3

Other 2.2 2.2

Limited disease (%) 30.3 27.5 0.67

Disease newly diagnosed at enrollment (%) 34.8 53.9 0.01

Time since onset of symptoms (mo)

New diagnosis 0.57

Median 5.1 4.0

Interquartile range 3.2–10.1 2.5–9.7

Previous diagnosis 0.31

Median 48 40

Interquartile range 25–81 20–75

Time since diagnosis (mo)

New diagnosis 0.57

Median 0.79 0.66

Interquartile range 0.36–1.38 0.36–1.12

Previous diagnosis 0.13

Median 36 25

Interquartile range 19–61 10–50

Disease-assessment indexes‡

BVAS/WG 6.5±3.0 7.5±3.7 0.06

Physicians’ global assessment 5.3±2.3 5.8±2.3 0.10

Patients’ global assessment 6.5±2.8 6.4±2.7 0.68

Vasculitis Damage Index 1.6±1.9 1.0±1.4 0.09

SF-36

Physical score 34.4±9.7 32.6±9.6 0.16

Mental score 45.4±12.2 42.9±10.9 0.11
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tion, and the BVAS/WG at entry. Adjustment varia-
bles were selected on the basis of their potential
associations with treatment assignment and trial
outcomes.

 

23

 

We used Cox proportional-hazards models to
identify differences in mortality and other time-to-
event outcomes.

 

24

 

 The effects of treatment on flare
rates and adverse events were examined with the use
of Poisson models.

 

25

 

 Generalized estimating equa-
tions were used to assess repeated measures of
change for continuous outcomes.

 

26

 

 AUC analyses

of the BVAS/WG were performed after logarithmic
transformation of the scores. The AUC was calcu-
lated as the mean BVAS/WG for sequential visits,
multiplied by the time between visits and summed
for all visits for a given patient.

Adverse events, defined as any untoward medi-
cal occurrences in patients who received etanercept,
regardless of their presumed relationships to treat-
ment, were graded according to the National Cancer
Institute Toxicity Grading Scale.

 

27

 

 Using the Sur-
veillance, Epidemiology, and End Results (SEER)

 

* Plus–minus values are means ±SD. To convert values for creatinine to micromoles per liter, multiply by 88.4. Race or eth-
nic group was self-reported.

† The chi-square or Fisher’s exact test was used for categorical data; Wilcoxon’s rank-sum test was used for continuous data.
‡ The criteria of the American College of Rheumatology were used to classify Wegener’s granulomatosis. Scores for the 

BVAS/WG for newly diagnosed disease or flares can range from 0 to 67, with higher scores indicating more active dis-
ease. A score of 0 indicates remission. Global assessment scores can range from 0 (best) to 10 (worst). Scores for the 
Vasculitis Damage Index can range from 0 to 64, with higher scores indicating greater degrees of damage. Scores for 
each aspect of the SF-36 can range from 0 (worse) to 100 (best). A score of 50 represents the mean score for the healthy 
U.S. population.

§ This category refers to systemic signs or symptoms of disease activity — specifically, arthritis, arthralgias, or fever (tem-
perature ≥38.0°C).

¶ANCA denotes antineutrophil cytoplasmic antibodies, IF immunofluorescence, C-ANCA cytoplasmic ANCA, P-ANCA 
perinuclear ANCA (detected by an immunofluorescence assay), EIA enzyme immunoassay, and PR3-ANCA and MPO-

 

ANCA ANCA directed against proteinase 3 and myeloperoxidase, respectively (detected by EIA).

 

Table 1. (Continued.)

Characteristic
Etanercept Group

(N=89)
Control Group

(N=91) P Value†

 

Organ involvement (%)

Systemic§ 65.2 78.0 0.06

Skin 15.7 24.2 0.16

Mucous membranes or eyes 24.7 27.5 0.67

Ear, nose, and throat 69.7 83.5 0.03

Cardiovascular system 0 2.2 0.50

Gastrointestinal tract 0 2.2 0.50

Pulmonary system 51.7 68.1 0.02

Renal system 52.8 55.0 0.77

Nervous system 6.7 12.1 0.22

Other 44.9 35.2 0.18

Laboratory results¶

Mean serum creatinine (mg/dl) 1.85±2.05 1.62±1.76 0.36

ANCA

Ever positive by IF (%) 85.4 89.0 0.47

C-ANCA (% of total ANCA positive by IF) 85.3 89.7

P-ANCA (% of total ANCA positive by IF) 14.7 10.3

ANCA ever positive by EIA (%)

Positive for PR3-ANCA 70.8 74.7 0.09

Positive for MPO-ANCA 16.9 6.6 0.03
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database,

 

28

 

 we calculated a standardized incidence
ratio (defined as the number of observed cases divid-
ed by the number of expected cases and multiplied
by 100) for the cancers observed.

 

enrollment and randomization

 

Between June 9, 2000, and September 30, 2002, we
screened 958 patients with a diagnosis of Wegener’s
granulomatosis and enrolled 181 of them (Fig. 1).
Eighty-nine patients (49.4 percent) were randomly
assigned to receive etanercept and 92 (50.6 percent)
to receive placebo. One patient in the control group
was removed from the trial six weeks after random-
ization because the diagnosis of Wegener’s granu-
lomatosis was discovered to be incorrect.

 

29

 

 The
median duration of treatment was 25 months for
etanercept and 19 months for placebo (P=0.50).
Fifty-four of the 89 patients in the etanercept group
(60.7 percent) completed the study regimen, as

compared with 58 of the 91 patients in the control
group (63.0 percent). The reasons for discontinua-
tion of the assigned treatments are given in Figure
1. The mean duration of follow-up was 27 months
in the overall cohort. A total of 174 patients (96.7
percent) had sufficient follow-up to be evaluated
for the primary outcome. Six patients, all of whom
were in the control group, were lost to follow-up
before nine months.

 

baseline characteristics

 

The patients’ baseline characteristics are shown in
Table 1. A full description of the baseline disease
characteristics of the WGET cohort has been pub-
lished.

 

29

 

 The mean age at entry was 49.8 years
(52.4 years in the etanercept group and 47.5 years
in the control group, P=0.03). There were 108 men
(60.0 percent) and 72 women (40.0 percent). The
majority (92.2 percent) were white. 

Among the 180 patients, 128 (71.1 percent) had
severe disease and 52 (28.9 percent) had limited
disease. The mean (±SD) BVAS/WG at entry was
6.5±3.0 in the etanercept group and 7.5±3.7 in the
control group (P=0.06). Eighty patients (44.4 per-
cent) had newly diagnosed Wegener’s granuloma-
tosis. Fewer patients in the etanercept group than
in the control group had newly diagnosed Wegener’s
granulomatosis at enrollment (34.8 percent vs. 53.9
percent, P=0.01), but the rate of previous exposures
to cyclophosphamide, methotrexate, and azathio-
prine did not differ significantly between groups
(data not shown).

 

primary outcome measure

 

Sixty-two of 89 patients in the etanercept group
had a sustained remission (one lasting at least six
months), as compared with 64 of 85 patients in
the control group (69.7 percent vs. 75.3 percent,
P=0.39) (Fig. 2). There was no significant differ-
ence between groups in the time to the achievement
of a sustained remission. Although more patients
in the etanercept group than in the control group
had a history of failed treatment before enrollment
(58 vs. 39), the percentages of such patients who
did not have a sustained remission were approxi-
mately equal in the two groups (32.8 percent [19
patients] and 33.3 percent [13 patients], respective-
ly). There was no significant interaction between
having a history of more than one disease flare be-
fore entry and treatment assignment (P=0.87).

results

 

Figure 2. Kaplan–Meier Estimates of the Time to Sustained Remission.

 

Sustained remission was defined as a BVAS/WG of 0 for a minimum of six 
months. The P value was determined by means of the log-rank test. Circles 
indicate censored observations.
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* Values are the number of events over the total number of patients who were followed at least to the scheduled 9-month 
visit (visit window, 7.5 to 10.5 months) or who died before this visit (data were censored at the time of death) for the 
analysis of sustained remission or sustained low-level disease activity or the total number of patients who had at least 
one follow-up visit for the analysis of disease flares. The BVAS/WG can range from 0 to 67, with higher scores indicating 
more active disease. A BVAS/WG of 0 indicates remission. CI denotes confidence interval.

† Hazard ratios were obtained by means of a Cox proportional-hazards model for time-to-event analysis for sustained re-
mission, remission, and disease control. 

‡ The P value is for the interaction between treatment assignment and disease stratum. Relative risk is shown in which a 

 

Poisson regression model was used for the analysis of rate of disease flares.

 

Table 2. Sustained Remission, Achievement of Remission, Disease Control, and Disease Flares.*

Variable Control Group Etanercept Group
Hazard Ratio

(95% CI)† P Value

 

no./total no. (%)

 

Sustained remission

 

BVAS/WG=0 for ≥6 mo 64/85 (75.3) 62/89 (69.7) 0.86 (0.60–1.22) 0.39

Analyses stratified according to disease 
severity at baseline

Severe 47/60 (78.3) 44/62 (71.0) 0.91 (0.60–1.37) 0.85‡

Limited 17/25 (68.0) 18/27 (66.7) 0.82 (0.42–1.60)

Analyses stratified according to new 
or existing disease at baseline

New disease 38/46 (82.6) 23/31 (74.2) 0.82 (0.49–1.38) 0.35‡

Existing disease 26/39 (66.7) 39/58 (67.2) 1.07 (0.65–1.76)

 

Remission

 

BVAS/WG=0 at any time during trial 84/91 (92.3) 80/89 (89.9) 0.86 (0.63–1.18)  0.35 

Analyses stratified according to disease 
severity at baseline

Severe 61/66 (92.4) 57/62 (91.9) 0.91 (0.63–1.32) 0.77‡

Limited 23/25 (92.0) 23/27 (85.2) 0.80 (0.44–1.43)

Analyses stratified according to new 
or existing disease at baseline

New disease 46/49 (93.9) 28/31 (90.3) 0.71 (0.44–1.16) 0.31‡

Existing disease 38/42 (90.5) 52/58 (89.7) 1.03 (0.67–1.57)

 

Sustained low level of disease activity

 

BVAS/WG <3 for ≥6 mo 77/85 (90.6) 77/89 (86.5) 0.85 (0.62–1.17) 0.32

Analyses stratified according to disease 
severity at baseline

Severe 57/60 (95.0) 52/62 (83.9) 0.70 (0.48–1.03) 0.11‡

Limited 20/25 (80.0) 25/27 (92.6) 1.24 (0.69–2.24)

Analyses stratified according to new 
or existing disease at baseline

New disease 44/46 (95.7) 28/31 (90.3) 0.74 (0.46–1.21) 0.26‡

Existing disease 33/39 (84.6) 49/58 (84.5) 1.09 (0.70–1.70)

 

no. of flares/total no. of patients (no./100 person-yr)

 

Disease flares during study treatment

 

All flares 116/91 (74.1) 107/88 (66.3) 0.89 (0.62–1.28) 0.54

Adjustment for existing disease 0.78 (0.55–1.11) 0.17

Severe flares 20/91 (12.8) 27/88 (14.9) 1.05 (0.61–1.80) 0.87
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secondary outcome measures

 

Numbers of Flares and Flare Rates

 

The numbers of flares and the flare rates are shown
in Table 2, along with other secondary outcome
measures. Only 38 patients in the etanercept group
(42.7 percent) and 39 patients in the control group
(42.9 percent) had no disease flares during the trial.
Disease flares were common in both groups, with a
total of 118 flares in the etanercept group (23 se-
vere and 95 limited) and 134 in the control group
(25 severe and 109 limited). Among the 62 patients
who had a sustained remission in the etanercept
group, 19 (30.6 percent) later relapsed. In compar-
ison, 21 of the 64 patients who had a sustained re-
mission in the control group (32.8 percent) later
relapsed. Overall, only 86 of 174 patients (49.4 per-
cent) who completed the trial had a sustained re-
mission that was maintained for the remainder of
the trial. The rates of disease flares during treatment
did not differ significantly between the etanercept
and control groups (66.3 per 100 person-years and
74.1 per 100 person-years, respectively; relative risk
of a disease flare, 0.89; 95 percent confidence inter-
val, 0.62 to 1.28; P=0.54). The AUC for BVAS/WG
also did not differ significantly between the etaner-
cept group and the control group: 6.0±1.0 per day
and 6.0±0.8 per day, respectively.

 

Vasculitis Damage Index

 

The mean score for the Vasculitis Damage Index
increased from 1.6 at baseline to 2.0 at the end of
the trial in the etanercept group and from 1.0 to 1.7
in the control group (P=0.50). The most frequently
listed items in the overall cohort were hearing loss
in 25.6 percent and proteinuria (more than 0.5 g of
protein per 24 hours) in 18.9 percent.

 

Quality of Life

 

The quality of life improved in both groups during
the trial. Scores for the physical and mental health
aspects of the SF-36 improved by 7.7 and 5.7 points,
respectively, in the etanercept group and by 8.4 and
8.0 points, respectively, in the control group.

 

adverse events

 

The numbers of severe events (grade 3), life-threat-
ening events (grade 4), and deaths (grade 5) were
approximately equal in the two groups; 56.2 per-
cent of patients in the etanercept group and 57.1
percent of those in the control group had at least
one adverse event of grade 3, 4, or 5 (P=0.90). (Many

patients had more than one grade 3 or 4 adverse
event.) The adverse events included six deaths, four
in the etanercept group (cholangiocarcinoma in
one, sepsis in one, and cardiac arrest in two) and
two in the control group (cardiac arrest in one and
sepsis in one). 

 

Cytopenias, Infections, Congestive Heart Failure, 
and Venous Thrombotic Events

 

The incidence of cytopenias, infections, congestive
heart failure, or venous thrombotic events was sim-
ilar in the two groups. For example, 49.4 percent of
patients in each group had infections that ranged in
severity from moderate to fatal (grades 2 through
5) (P=0.99). Nineteen patients in the trial had a to-
tal of 20 venous thrombotic events (deep venous
thromboses, pulmonary emboli, or both),

 

30

 

 10
events in each group (P=0.92).

 

Cancer

 

All six solid cancers identified during the trial oc-
curred in the etanercept group (P=0.01). These
cancers included two cases of mucinous adenocar-
cinoma of the colon, one metastatic cholangio-
carcinoma, one renal-cell carcinoma, one breast car-
cinoma, and one liposarcoma (a recurrence after
a primary resection 10 years before enrollment).
There was no significant difference in the occur-
rence of cutaneous basal-cell or squamous-cell car-
cinomas, with three cases in the etanercept group
and four in the control group.

We compared the six solid cancers in the etaner-
cept group against the SEER database,

 

28

 

 which
includes all invasive cancers plus urinary-bladder
cancer and breast carcinoma in situ. On the basis
of age- and sex-specific incidences rates, 1.92 solid
cancers were expected in the etanercept group (stan-
dardized incidence ratio, 312 percent; P=0.004).
During the six-month follow-up period after study
treatment, three additional solid cancers were di-
agnosed. One patient in the etanercept group had a
adenocarcinoma of the prostate, and one patient in
the control group had a cholangiocarcinoma. There
was also one metastatic renal-cell carcinoma in a pa-
tient who had originally been assigned to the place-
bo group but who had discontinued treatment after
a second severe disease flare. For 14 months before
the renal-cell carcinoma was diagnosed, he had re-
ceived infliximab (Remicade, Centocor), a mono-
clonal antibody inhibitor of TNF-

 

a

 

.
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We found no significant differences between the
etanercept and control groups in rates of sustained
remissions, sustained periods of low levels of dis-
ease activity, time to sustained remission, AUC for
BVAS/WG, or numbers of disease flares. Our find-
ings do not provide support for the use of etaner-
cept in either the induction or the maintenance of
remission in patients with Wegener’s granulomato-
sis. Our results underscore three points: standard
therapy fails to induce durable remissions in the
majority of patients, etanercept does not enhance
the effects of standard therapy, and even with the
shorter courses of cyclophosphamide now regard-
ed as the standard of care, adverse events are com-
mon and frequently severe, with or without the ad-
dition of specific TNF-

 

a

 

 blockade.
Our results contrast with data from the Cyclo-

phosphamide versus Azathioprine as Remission
Maintenance Therapy for ANCA-Associated Vascu-
litis (CYCAZAREM) Study,
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 a randomized compar-
ison of cyclophosphamide with azathioprine for the
maintenance of remission in ANCA-associated vas-
culitis. The CYCAZAREM Study found that 7 per-
cent of patients had a severe relapse and 15 percent
had a relapse of any severity, as compared with the
respective rates of 22 percent and 57 percent in
WGET. There are several explanations for the re-
ported differences between these two trials.

In the CYCAZAREM Study, 39 percent of the
patients had microscopic polyangiitis, a form of
ANCA-associated vasculitis that is less likely to re-
lapse than is Wegener’s granulomatosis. Further-
more, in order to qualify as a disease flare, there had
to be at least three minor manifestations of active
disease, whereas WGET required only one. It is
therefore conceivable that episodes of minor dis-
ease activity were undercounted in the CYCAZAREM
Study. The longer follow-up in our trial (27 months,
vs. 18 months in CYCAZAREM) may also have led
to a higher percentage of observed disease flares.
Perhaps most important, however, patients in the
CYCAZAREM Study continued to receive 7.5 mg of
prednisolone per day after the achievement of re-
mission. In contrast, the WGET protocol called for
the cessation of glucocorticoid therapy after six
months.

Given the efficacy of etanercept for several other
rheumatologic diseases

 

3-8

 

 and the rationale for the
use of TNF-

 

a

 

 inhibition in Wegener’s granuloma-

tosis, the negative results of our trial are notewor-
thy. There are several potential explanations. First,
the dose of etanercept may not have been sufficient
to achieve a therapeutic effect. The results of most
studies using higher doses, however (e.g., those in-
volving patients with rheumatoid arthritis or con-
gestive heart failure), have not supported the use of
more than 25 mg of etanercept twice weekly. A
phase 3 trial of patients with rheumatoid arthritis
(Amgen protocol 016.0025, available from the
manufacturer) showed similar rates of response
according to the criteria of the American College of
Rheumatology in the group given 25 mg and the
group given 50 mg, but a trend toward more ad-
verse effects with the 50-mg dose. The negative
results of our trial diminish any enthusiasm for
studying higher doses of etanercept in the treat-
ment of Wegener’s granulomatosis.

Second, despite the importance of TNF-

 

a

 

 in
granuloma formation,

 

9

 

 etanercept could be ineffec-
tive in diseases characterized by granulomatous in-
flammation. The results in WGET, a very large trial
of etanercept in a granulomatous disease are con-
sistent with those in smaller studies of etanercept
in patients with Crohn’s disease and sarcoidosis
that have not demonstrated clinical benefits.

 

32,33

 

In addition to the failure of etanercept to affect
granulomatous disease, however, it has also been
shown to be ineffective in nongranulomatous con-
ditions, such as heart failure and sepsis. Our results
emphasize the importance of testing new therapies
in rigorous, randomized clinical trials before ex-
trapolating the efficacious results of a therapy for
one disease to those for another.

Third, there may be differences in efficacy among
the various approaches to the inhibition of TNF-

 

a

 

.
In contrast to etanercept, infliximab binds in vitro
to lymphocytes and induces apoptosis in activated
cells.

 

34

 

 The limited data available on the use of in-
fliximab in Wegener’s granulomatosis, however,
aroused concern, particularly with respect to the
number of disseminated infections and the fre-
quency of relapses during infliximab therapy.

 

15-17

 

Our trial results also provide important informa-
tion about adverse events in the treatment of Weg-
ener’s granulomatosis. In the past few years, the
shorter courses of cyclophosphamide (three to six
months) used in the WGET have become the stan-
dard of care,

 

31

 

 yet there remain few data about ad-
verse events associated with these shorter regimens.
The sobering numbers of adverse events in both

discussion
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groups in the WGET (more than 50 percent of pa-
tients in each group had at least one severe or life-
threatening event or died) demonstrate that even
with careful monitoring, shorter courses of cyclo-
phosphamide are still associated with substantial
morbidity and mortality.

Our finding of six solid tumors in the etanercept
group merits further review. All etanercept-treated
patients in whom solid tumors developed were
also treated with cyclophosphamide during the trial.
Moreover, several had received cyclophosphamide
for prolonged periods to treat active disease before
enrollment. Cyclophosphamide is known to in-
crease the risk of cancer, particularly bladder and
hematopoietic cancers. However, there were no
significant differences between groups in the num-
bers of patients with histories of cyclophospha-
mide use or the duration of use or maximal dose of
that agent. It is possible, therefore, that the combi-
nation of TNF-a inhibition and cyclophosphamide
heightens the risk of cancer beyond that observed
with cyclophosphamide alone.

Our study has potential limitations. First, refer-
ral bias may have resulted from the tendency of sick-
er patients to be referred to tertiary care centers. Our
patients were quite similar to cohorts with Wege-
ner’s granulomatosis at the National Institutes of

Health and in Germany.1,2,29 There are no large,
population-based cohorts of patients with Wege-
ner’s granulomatosis against which to compare the
WGET cohort. Second, some adverse events (oste-
oporosis and azoospermia) were probably under-
reported because we did not test systematically for
all such potential complications.

In conclusion, our results do not support the
use of etanercept in regimens designed to either in-
duce or maintain remissions in patients with Weg-
ener’s granulomatosis. Although none of our
patients died of disseminated disease, a marked
contrast to results in earlier eras, only a minority of
patients had no disease flares during the trial. Dis-
ease remissions were obtained at a high cost of
treatment-associated complications. Further inves-
tigation of the potential association among TNF-a
inhibition, cyclophosphamide, and cancer is ap-
propriate.
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