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ABSTRACT

Background There are few effective treatments
for ankylosing spondylitis, which causes substantial
morbidity. Because of the central role of tumor necro-
sis factor « in the spondyloarthritides, we performed
a randomized, double-blind, placebo-controlled trial
of etanercept, a recombinant human tumor necrosis
factor receptor (p75):Fc fusion protein, in patients
with ankylosing spondylitis.

Methods Forty patients with active, inflammatory
ankylosing spondylitis were randomly assigned to
receive twice-weekly subcutaneous injections of et-
anercept (25 mg) or placebo for four months. The
primary end point was a composite of improvements
in measures of morning stiffness, spinal pain, func-
tioning, the patient’s global assessment of disease
activity, and joint swelling. Patients were allowed to
continue taking nonsteroidal antiinflammatory drugs,
oral corticosteriods (<10 mg per day), and disease-
modifying antirheumatic drugs at stable doses during
the trial.

Results Treatment with etanercept resulted in sig-
nificant and sustained improvement. At four months,
80 percent of the patients in the etanercept group had
a treatment response, as compared with 30 percent of
those in the placebo group (P=0.004). Improvements
over base-line values for various measures of disease
activity, including morning stiffness, spinal pain, func-
tioning, quality of life, enthesitis, chest expansion,
erythrocyte sedimentation rate, and C-reactive protein,
were significantly greater in the etanercept group.
Longitudinal analysis showed that the treatment re-
sponse was rapid and did not diminish over time. Et-
anercept was well tolerated, with no significant dif-
ferences in rates of adverse events between the two
groups.

Conclusions Treatment with etanercept for four
months resulted in rapid, significant, and sustained
improvement in patients with ankylosing spondyli-
tis. (N Engl J Med 2002;346:1349-56.)

Copyright © 2002 Massachusetts Medical Society.
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NKYLOSING spondylitis is a chronic in-

flammatory disease characterized by axial

skeletal ankylosis, inflammation at the in-

sertions of tendons (enthesitis), and occa-
sionally, peripheral arthritis. Although ankylosing
spondylitis has been considered a relatively benign
form of arthritis,! a recent study showed that the
rates of pain and disability among patients with anky-
losing spondylitis were similar to the rates among
those with rheumatoid arthritis.2 Moreover, many pa-
tients have severe inflammatory symptoms even dec-
ades after diagnosis of the disease.38 No therapy has
been shown to slow the progression of axial disease
in patients with ankylosing spondylitis.?

Tumor necrosis factor a (TNF-a) may play a part
in the pathogenesis of ankylosing spondylitis and oth-
er forms of spondyloarthritis. Increased expression
of TNF-a has been reported in the serum,!0! sy-
novium,'21% and sacroiliac joints' in affected patients.
In addition, axial ankylosis and enthesopathies resem-
bling human ankylosing spondylitis develop in trans-
genic mice with increased expression of TNEF-a.15
Studies have demonstrated the efficacy of anti—-TNF-«
agents for the treatment of other inflammatory ar-
thritides.161® We performed a study to evaluate the
efficacy of etanercept, a dimeric fusion protein of the
human 75-kD (p75) tumor necrosis factor receptor
linked to the Fc portion of human IgG, (Enbrel,
Immunex, Seattle), for the treatment of ankylosing
spondylitis.

METHODS

Patients

The study was conducted from July 1999 to December 2001.
Patients were recruited from rheumatology practices in northern
California. To be eligible for enrollment, patients had to meet the

From the Division of Rheumatology, University of California, San Fran-
cisco. Address reprint requests to Dr. Davis at the Division of Rheumatol-
ogy, University of California, 533 Parnassus Ave., San Francisco, CA
94143, or at jdavis@medicine.ucst.edu.

May 2, 2002 - www.negjm.org - 1349

Downloaded from www.nejm.org on February 9, 2010 . For personal use only. No other uses without permission.
Copyright © 2002 Massachusetts Medical Society. All rights reserved.



The New England

Journal of Medicine

modified New York clinical criteria for definite ankylosing spon-
dylitis,20 have evidence of active spondylitis despite accepted treat-
ments, and be at least 18 years old. Active spondylitis was defined
as the presence of inflammatory back pain (stiffness and pain that
worsened with rest and improved with exercise), morning stift-
ness for at least 45 minutes, and at least moderate discase activity
as assessed by the patient and the physician. The patient’s global
assessment of disease activity was based on a five-point scale (1,
none; 2, mild; 3, moderate; 4, severe; and 5, very severe). The
physician’s assessment was measured with the use of a visual-
analogue scale (a 100-mm horizontal line with 0 mm represent-
ing the absence of disease activity and 100 mm very severe activ-
ity); a moderate or higher level of disease activity was defined by
the placement of a vertical line at 40 mm or higher.

Patients continued to take drugs that had already been pre-
scribed for ankylosing spondylitis if the doses had not been
changed for at least four weeks before randomization and if they
remained unchanged throughout the trial. Acceptable medica-
tions included nonsteroidal antiinflammatory drugs (NSAIDs),
oral corticosteroids (<10 mg per day), gold injections (<50 mg
per month), methotrexate (<20 mg per week), and sulfasalazine
(<3 g per day).

Patients were excluded if they had a spondylitis other than
ankylosing spondylitis, clinical or radiographic evidence of com-
plete spinal ankylosis, a history of recurrent infections or cancer,
or a serious liver, renal, hematologic, or neurologic disorder.

The study was approved by the committee on human research
at the University of California, San Francisco, and by the Food and
Drug Administration. All patients provided written informed con-
sent. The majority of funding for the study was provided by the
National Institute of Arthritis and Musculoskeletal and Skin Diseas-
es. Immunex, the pharmaceutical funding source, supplied etaner-
cept and placebo and provided partial funding. Immunex was not
involved in the study design, data collection, statistical analysis, or
manuscript preparation; these tasks were performed by the authors.

Protocol

We randomly assigned patients to receive twice-weekly subcuta-
neous injections of placebo or etanercept (25 mg) for four months.
Clinical and laboratory assessments were performed at the time of
screening and on study days 1, 28, 56, 84, and 112. The assess-
ments included a physical examination, evaluation of disease activ-
ity, and laboratory tests (complete blood count; measurements of
electrolytes, blood urea nitrogen, and creatinine; liver-function tests;
and urinalysis). Laboratory tests and physical examination were also
performed on day 14 to assess the safety of the treatment. Serum
was tested for antinuclear antibodies, antibodies to double-strand-
ed DNA, and rheumatoid factor at the time of screening and at
four months.

On completion of the study, patients were given the opportu-
nity to enroll in a six-month, open-label extension study in which
all patients received etanercept. Clinical and laboratory assess-
ments were conducted at base line (the last day of the placebo-
controlled study) and on days 140, 196, and 280 during the ex-
tension study.

On the basis of the recommendations issued by the Assess-
ments in Ankylosing Spondylitis Working Group,2! we used ques-
tionnaires, physical examination, and laboratory tests to evaluate
disease activity. Questionnaires were used to determine the dura-
tion of morning stiffness (in minutes), the degree of spinal pain
at night (as represented on a 100-mm visual-analogue scale, with
0 mm indicating the absence of pain and 100 mm the most severe
pain), and the patient’s and physician’s global assessments of dis-
ease activity. Functioning was evaluated with the Bath Ankylosing
Spondylitis Functional Index (10 questions about the ability to
perform specific tasks, with the use of a visual-analogue scale la-
beled “casy” at one end and “impossible” at the other)?? and the
Dougados Functional Index (20 questions about the ability to
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perform specific tasks on a three-point scale, with 0 indicating no
difficulty performing the task; 1, able to perform it but with dif-
ficulty; and 2, unable to perform the task).2? Fatigue was evaluated
with the Fatigue Severity Scale (nine questions, with 0 indicating
no fatigue and 7 the most fatigue),2* and the Medical Outcomes
Study Short-Form Health Survey?s (SF-36) was used to measure
the quality of life (on a 100-point scale, with 100 indicating the
best quality of life).

Physical examination included an assessment of tenderness at
17 tendon-insertion sites according to the modified Newcastle
Enthesis Index (with a score of 0 indicating no pain; 1, mild ten-
derness; 2, moderate tenderness; and 3, tenderness severe enough
to elicit a wince or withdrawal)2627; assessment of 66 joints for
pain and 64 joints for swelling, both on a four-point scale (with
0 indicating none; 1, mild; 2, moderate; and 3, severe)28; measure-
ment of chest expansion (the circumferential difference, in centime-
ters, between full inspiration and expiration)?; measurement of
lumbar flexion, in centimeters, according to the modified Schober’s
Index2; and measurement, in centimeters, of the distance from the
back of the head to the wall while the patient was standing with
back and heels against the wall.3°

The laboratory evaluation consisted of measurements of the
Westergren erythrocyte sedimentation rate and C-reactive pro-
tein. The latter was measured only at base line and on day 112.

A statistician not otherwise involved with the study randomly as-
signed patients to the study groups, using computer-generated,
random blocks of two and four. Cards with the group assignments
were placed in sequentially numbered envelopes that were opened
by the study pharmacist as each patient was enrolled. The patients
and study investigators were unaware of the group assignments.

Adverse Events

At each visit, the study nurse asked the patients about reactions
at the injection site; this information was not reported to the in-
vestigators responsible for obtaining measurements. Before exam-
ination, all patients covered the last two injection sites with ban-
dages, regardless of the presence or absence of a reaction at the site.
Side effects were monitored at each clinic visit by means of open-
ended questions about any problems that had occurred since the
previous visit. Adverse events and changes in laboratory values were
graded on a scale derived from the Common Toxicity Criteria of
the National Cancer Institute.3!

Outcome Measures

The primary outcome measure was a prespecified, composite
treatment response, defined as 20 percent or greater improve-
ment in at least three of five measures of disease activity, as rec-
ommended by the Assessments in Ankylosing Spondylitis Work-
ing Group?! (duration of morning stiffness, degree of nocturnal
spinal pain, the Bath Ankylosing Spondylitis Functional Index, the
patient’s global assessment of disease activity, and the score for
joint swelling), one of which was required to be duration of morn-
ing stiffness or degree of nocturnal spinal pain, with no worsening
in any of the measures. If the swollen-joint score was zero through-
out the study, improvement was required in at least two of the four
other outcome measures, with the aforementioned restrictions.
Secondary outcome measures included the physician’s global as-
sessment of disease activity, measures of spinal mobility, the scores
for enthesitis and peripheral-joint tenderness, the erythrocyte sed-
imentation rate, and the C-reactive protein level.

Statistical Analysis

The study was designed with 80 percent power to detect a re-
sponse rate of 27 percent in the placebo group as compared with
a response rate of 71 percent in the etanercept group. The target
sample was 40 patients, in order to allow for the withdrawal of
up to 2 patients per treatment group.
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The main analysis, based on the intention-to-treat principle,
consisted of a comparison of data from the last visit of each ran-
domized patient with data from the base-line visit. For continu-
ous measures, we calculated the change from base line in each pa-
tient and compared the mean changes in the two study groups
using the Mann—Whitney test for two independent groups.3? For
categorical and ordinal data, we compared the two groups at the
last visit with the use of Fisher’s exact test (two-tailed).32 A sec-
ond analysis, which included only patients who completed the
study, paralleled the intention-to-treat analysis. The analysis of ad-
verse events, performed with Fisher’s exact test (two-tailed), was a
comparison of the number of patients in each group who had a
specific sign or symptom.

All statistical tests were two-sided, with a P value of 0.05 or
less considered to indicate statistical significance. Analyses were
performed with the use of SAS software, version 8.2.

RESULTS
Patients

The base-line characteristics of the patients are
shown in Table 1. Thirty-one men and nine women
were enrolled. The mean age was 39 years (range, 20
to 66), and the mean duration of disease was 13 years
(range, 1 to 40). Approximately three quarters of the
patients were white, and 92 percent were positive for
HLA-B27. There were two statistically significant dif-
ferences between the study groups that may have in-
dicated the presence of more severe disease in the et-
anercept group: a lower mean SF-36 score for physical
functioning (41.8 in the etanercept group vs. 61.0 in
the placebo group, P=0.01) and a lower mean hemo-
globin level (12.6 vs. 13.6 units, P=0.04).

Patients in the etanercept group were more likely
than those in the placebo group to be receiving cor-
ticosteroids, disease-modifying antirheumatic drugs,
or both and were more likely to be receiving more
than one medication (two or more of the following:
NSAIDs, sulfasalazine, methotrexate, gold, and pred-
nisone). Despite the use of these agents, however,
there was a trend toward a higher erythrocyte sedi-
mentation rate and a higher score on the Bath Anky-
losing Spondylitis Functional Index in the group
treated with etanercept than in the placebo group
(P=0.07 and P=0.00, respectively). Eight patients
in each group (40 percent) had a swollen-joint score
of zero throughout the study.

Three patients withdrew from the study. One of
the 20 patients randomly assigned to receive etaner-
cept withdrew for personal reasons unrelated to the
study (on day 84), and 2 of the 20 patients assigned
to receive placebo withdrew because of lack of effi-
cacy (both on day 28).

Efficacy

On the basis of the prespecified definition of a treat-
ment response and the intention-to-treat principle, the
response rate at four months was 80 percent in the et-
anercept group and 30 percent in the placebo group
(P=0.004). Patients treated with etanercept had sig-
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TABLE 1. BASE-LINE CHARACTERISTICS OF THE PATIENTS.*

ETANERCEPT PLAcEBO

CHARACTERISTIC (N=20) (N=20)
Male sex (%) 65 90
White race (%) 75 70
Positive for HLA-B27 (%) 95 90
Age (yr) 38%10 39+10
Duration of disease (yr) 15+10 12+9
Peripheral-joint involvement (%)f 60 60
Concomitant medications (%)

Nonsteroidal antiinflammatory drugs 80 95

Corticosteroids 25 10

Discase-modifying antirheumatic drugs 40 35

Combination therapy} 45 35

*Plus—minus values are medians =SD. There were no statistically signif-
icant differences between the two groups.

tPeripheral-joint involvement was defined as at least one swollen joint.

tCombination therapy was defined as the receipt of more than one med-
ication for the treatment of ankylosing spondylitis.

nificantly greater improvement in four of the five
primary outcome measures that were combined to
determine the treatment response than did patients
in the placebo group (Table 2). The response to et-
anercept therapy was rapid and sustained; a signifi-
cantly greater proportion of patients in the etaner-
cept group had a predefined treatment response at
one, three, and four months (Fig. 1).

The etanercept group also had significantly greater
improvement in many of the secondary outcome
measures than did the placebo group (Table 2). None
of the changes from base line in joint counts (data not
shown) or joint scores differed significantly between
the two groups at four months, although there was a
trend toward a benefit of etanercept in reducing
joint tenderness. Of the mobility measures, only the
change from base line in chest expansion differed
significantly between the two groups, with an im-
provement in the etanercept-treated patients at the
end of the study. The etanercept group also had sig-
nificantly greater improvement in quality-of-life meas-
ures, particularly those related to physical function-
ing and health (Fig. 2).

Thirty-seven patients (18 in the placebo group
and 19 in the etanercept group) completed the ran-
domized, double-blind, placebo-controlled study and
were treated with etanercept in an open-label exten-
sion study for six months. The response to etanercept
was rapid in the group that had previously received
placebo and paralleled the response of patients treat-
ed with etanercept throughout the entire 10-month
study period (Fig. 1).
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TABLE 2. OUTCOMES AT FOUR MONTHS. *

ETANERCEPT PLAcEBO P
OuTcomE (N=20) (N=20) VaLuet
Primary
Treatment response — no. (%)% 16 (80) 6 (30) 0.004
Duration of morning stiffness — min
Base line 90.0+50.6 60.0£70.7 0.12
Month 4 25.0+78.9 60.065.0 <0.001
Score for nocturnal spinal pain§
Base line 65.0£23.9 46.5+25.3 0.32
Month 4 15.0+24.3 38.0x27.8 <0.001
Mean swollen-joint score
Base line 3.7%8.1 3.2%53 0.53
Month 4 1.6+3.8 3.7x7.6 0.17
Patient’s global assessment of discase activity||
Base line 3.0+0.7 3.0+0.7 0.33
Month 4 2.0+0.6 3.0x0.9 <0.001
Bath Ankylosing Spondylitis Functional Index**
Base line 45*2.1 32%25 0.06
Month 4 22%21 3.1%3.0 <0.001
Secondary
Physician’s global assessment of disease activitytt
Base line 54.5*19.6 48.0+16.4 0.29
Month 4 23.0+10.6 55.5+22.7 <0.001
Spinal mobility
Chest expansion — cm
Base line 2.6x1.6 3.1x1.7 1.00
Month 4 35*19 29+1.7 0.006
Modified Schober’s Index — lumbar
flexion — cm 12.5*+1.5 13.5*+1.5 0.13
Base line 13.4*+1.6 13.4*15 0.26
Month 4
Mean occiput-to-wall measurement — cm
Base line 5.7%7.9 2.0*15 0.26
Month 4 4.7*7.6 2.7*+4.4 0.11
Modified Newcastle Enthesis Indextt
Base line 45*84 3.0+79 0.72
Month 4 0.0=3.0 1.5+8.0 0.001
Score for peripheral-joint tenderness§§
Base line 35*10.5 25*11.8 0.40
Month 4 1.0+2.5 2.5*23.1 0.07
Erythrocyte sedimentation rate — mm,/hr
Base line 345*23.1 20.0+16.3 0.07
Month 4 85+12.8 16.5+18.7 <0.001
C-reactive protein — mg/dl
Base line 2.0*+1.8 1.5*1.2 0.44
Month 4 0.7*x1.1 2.0%2.8 0.003

*Plus—minus values are medians =SD unless otherwise noted; mean values are means *SD.

tBase-line P values are for the difference between the two groups, and P values at month 4 are for
the difference in the change from base line between the two groups; in both cases, P values were
calculated with the two-tailed Mann—Whitney test. The comparison of the treatment response in the
two groups was calculated with Fisher’s exact test.

FA treatment response was defined as 20 percent or greater improvement in at least three of five
outcome measures (duration of morning stiffness, degree of nocturnal spinal pain, the Bath Ankylos-
ing Spondylitis Functional Index, the patient’s global assessment of disease activity, and the score for
joint swelling).

§Pain was measured on a 100-mm visual-analogue scale, with 0 denoting none, and 100 the most
severe pain.

YA total of 64 peripheral joints were evaluated for swelling on a four-point scale (0, none; 1, mild;
2, moderate; and 3, severe).

| Discase activity was scored on a scale from 0 (none) to 5 (very severe).
**Functional limitations were scored on a scale from 0 (none) to 10 (severe limitations).

T1Disease activity was assessed on a 100-mm visual-analogue scale, with 0 denoting none, and 100
the most severe activity.

13Seventeen entheses were scored on a four-point pain scale (0, none; 1, mild; 2, moderate; and
3, eliciting a wince or withdrawal).

§§Sixty-six peripheral joints were scored on a four-point scale for tenderness (0, none; 1, mild;
2, moderate; and 3, severe).
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Figure 1. Percentage of Patients in Each Study Group Who Had
a Treatment Response.

A treatment response was defined as 20 percent or greater im-
provement in at least three of five outcome measures (duration
of morning stiffness, degree of nocturnal spinal pain, the Bath
Ankylosing Spondylitis Functional Index, the patient’s global
assessment of disease activity, and the score for joint swell-
ing). The patients in the etanercept group received etanercept
throughout the 10-month study period; those in the placebo
group received placebo for 4 months, followed by etanercept
for 6 months. The differences between the groups were statis-
tically significant at month 1 (P<0.001), month 3 (P=0.03), and
month 4 (P=0.004). During the open-label portion of the trial,
there were no statistically significant differences between the
two groups.

Base-line medications were not altered during the
randomized, double-blind, placebo-controlled study.
During the open-label extension period, however,
the dose was decreased or the medication discontin-
ued in 66 percent of the patients receiving cortico-
steroids, 63 percent of those receiving methotrexate,
63 percent of those receiving sulfasalazine, and 73
percent of those receiving NSAIDs.

Adverse Events

There were no serious adverse events or with-
drawals because of adverse events, and the two study
groups did not differ significantly with regard to ei-
ther the overall rate of adverse events or the rates of
specific events. The most common adverse events were
reactions at the injection site and minor infections.
Five patients in the etanercept group and one patient
in the placebo group had at least one injection-site
reaction. Minor, uncomplicated infections of the up-
per respiratory tract occurred in 10 etanercept-treated
patients and 12 placebo-treated patients. The only
other adverse event that occurred in more than 10
percent of either group was diarrhea, which devel-

N Engl J Med, Vol. 346, No. 18 -

oped in three patients in the etanercept group and
one patient in the placebo group. Two patients treat-
ed with etanercept had mild cellulitis that responded
to oral antibiotics; in one of the two, it occurred at
an injection site.

Two neurologic events occurred in one patient
treated with etanercept. The first was tinnitus with-
out obvious cause, which occurred on day 28 and re-
solved spontaneously after three days. At two months,
the same patient noted an increased frequency of
preexisting muscle fasciculations involving the left
orbicularis oculi and left quadriceps femoris. Neuro-
logic examination and laboratory tests showed no
abnormalities. The study medication was withheld
pending the results of a neurologic consultation, mag-
netic resonance imaging of the brain, electromyogra-
phy, nerve-conduction studies, and repetitive-nerve-
stimulation studies. No abnormalities were noted on
any of the evaluations, and the neurologic consultant
diagnosed benign fasciculations. After 35 days with-
out medication, the frequency of the patient’s symp-
toms returned to base line and remained at this level
with the reintroduction of the study medication.

At the end of the randomized, double-blind, pla-
cebo-controlled trial, two patients in the placebo
group and two in the etanercept group had an anti-
nuclear-antibody titer of 1:80. None of the patients
had lupus-like symptoms or antibodies to double-
stranded DNA. Tests for rheumatoid factor were
negative in all four patients at both the start and the
end of the study period.

The most common adverse events during the six-
month open-label extension study were similar to
those that occurred during the randomized, double-
blind, placebo-controlled study, with injection-site
reactions in five patients and upper respiratory tract
infections in nine. The only other infection during
the open-label period was a dental abscess that oc-
curred in one patient after a root canal had been
performed. Headache, the only other adverse event
that occurred in more than 10 percent of the patients
during the open-label period, occurred in four pa-
tients. Self-limited episodes of elevated serum creat-
inine, aminotransferase, and bilirubin levels occurred
in one patient each, and one patient had self-limited
glycosuria. Hypoalbuminemia and edema of the legs
and feet developed in one patient but resolved with-
out treatment.

DISCUSSION

The demonstrated efficacy of etanercept for the
treatment of ankylosing spondylitis is a promising
development in the treatment of this disease. Until
recently, treatment has mainly been supportive, con-
sisting of NSAIDs and physical therapy. Therapeutic
options were limited by the paucity of controlled
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Figure 2. Effect of Treatment on the Quality of Life at Four Months.

The asterisks denote P<0.05, by the two-tailed Mann-Whitney test, for the comparison between the etanercept and
placebo groups. The improvement in physical role in the etanercept group (marked with a dagger) was actually 334.8

percent but is shown truncated to 100 percent.

studies of second-line agents in the spondyloarthrit-
ides.3? Sulfasalazine, the most frequently studied dis-
ease-modifying antirheumatic drug, has been evalu-
ated in eight randomized, placebo-controlled trials.?
A large, recent study, involving 264 patients, dem-
onstrated a small improvement in peripheral joint
disease but no improvement in axial symptoms.?” In
all the trials of sulfasalazine, efficacy appeared to be
restricted to early disease.® The only other disease-
modifying antirheumatic drugs that have been eval-
uated for the treatment of ankylosing spondylitis in
randomized, placebo-controlled trials are penicilla-
mine3* and auranofin,? and neither was effective.

In our study, treatment with etanercept resulted
in significant improvements in measures of axial and
peripheral diseases, with a rapid and sustained re-
sponse to the drug. The marked reduction in stiffness,
pain, and functional limitations with etanercept ther-
apy is particularly promising, since these are the pri-
mary problems reported by patients with ankylosing
spondylitis® and are among the leading causes of dis-
ability.335 The statistically significant improvements
in both the patients’ and the physicians’ global as-
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sessments of disease activity demonstrate the benefit
of etanercept with respect to overall health.

These results are particularly notable because of
the duration and extent of disease activity in the pa-
tients in our study. Despite the use of NSAIDs, dis-
case-modifying antirheumatic drugs, prednisone, or
a combination of these drugs, clinical measures at
base line indicated the presence of active inflamma-
tory disease. The prolonged duration of the disease
is an important factor, because pain and functional
disability increase over time2 and may become in-
creasingly refractory to therapeutic interventions.??

The only measures in our study that did not im-
prove significantly with etanercept therapy were the
modified Schober’s Index, the occiput-to-wall meas-
urement, the Fatigue Severity Scale (data not shown),
and the counts (data not shown) and scores for ten-
derness in peripheral joints. The lack of significant
improvement in two of the three measures of spinal
mobility, which is not entirely unexpected, may be
due to the presence of areas of spinal ossification re-
sulting from prolonged disease. The lack of signifi-
cant improvement in the Fatigue Severity Scale is
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somewhat surprising in view of the other benefits
observed, although this scale has not been validated
in studies of ankylosing spondylitis. The failure of
peripheral joints to improve significantly with anti—
TNF-a therapy is difficult to interpret, since trials
with anti—-TNF-« agents in patients with other inflam-
matory arthritides have shown marked reductions in
both tenderness and swelling of joints.16:18:36

The measure of enthesitis improved significantly
with etanercept therapy. Although the Assessments in
Ankylosing Spondylitis Working Group has not rec-
ommended a measure of enthesis for use in clinical
trials, the modified Newcastle Enthesis Index26.27 is
sensitive to change and easy to use, particularly with
the reduction in the number of sites evaluated, as
implemented by Clegg et al.?” The reliability and va-
lidity of this measure may require additional study.

There are only two reports on trials of a TNF-«
blocker for the treatment of ankylosing spondylitis;
both were open-label studies of infliximab (Remi-
cade), a chimeric (human-mouse) monoclonal an-
tibody to TNF-a.3738 Although the two studies dif-
fered with respect to the duration of disease and prior
and concurrent exposure to conventional therapies,
the results were similar, with statistically significant
improvements in disease measures within two to six
weeks after the initiation of therapy. Brandt et al. also
reported improvement in a controlled trial involving
70 patients with ankylosing spondylitis, substantiat-
ing the findings in the open-label studies.?*

A randomized, placebo-controlled study of eta-
nercept for the treatment of psoriatic arthritis showed
a significant improvement in all clinical end points
among the patients who received etanercept.!® The
main criterion for inclusion in the study was the
presence of active peripheral-joint disease; the axial
response was not evaluated. However, direct applica-
tion of these results to the treatment of ankylosing
spondylitis is difficult because of distinct differences
between psoriatic arthritis and ankylosing spondyli-
tis,*043 including more erosive peripheral-joint dis-
ease and less frequent axial involvement in psoriatic
arthritis.

The neurologic symptoms observed in a single pa-
tient in our trial deserve consideration in the light of
reports of demyelinating disease in patients with
rheumatoid arthritis or psoriatic arthritis who were
treated with etanercept.** In our patient with neuro-
logic symptoms, no clinical or laboratory abnormal-
ities were identified, and the symptoms were not ex-
acerbated by rechallenge with etanercept. However,
our understanding of the effect of anti-TNF-a thera-
py on the nervous system is limited, and patients re-
ceiving this therapy should therefore be closely mon-
itored.

The results of our study show that etanercept al-

N Engl J Med, Vol. 346, No. 18 -

leviates many of the disabling symptoms of ankylos-
ing spondylitis and can be used safely in combination
with other antiinflammatory and immunosuppres-
sive agents. The paucity of effective therapies for this
severe disease underscores the importance of these
findings. Long-term studies with larger numbers of
patients will be necessary to address the issue of safe-
ty further and to determine the effects of etanercept
on the progression of spinal ankylosis.
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CORRECTION

Inhibition of Tumor Necrosis Factor
Spondylitis

a and Ankylosing

To the Editor: (May
2 issue)1 found that 80 percent of patients with active ankylosing

In a recent multicenter trial, Gorman et al.

spondylitis had a favorable response to etanercept. Equivalent results
are obtained with infliximab.? Data on uveitis are still lacking. We re-
port a case of severe uveitis in a 45-year-old man that improved with
infliximab.

In 1986, the patient was given a diagnosis of HLA-B27—positive anky-
losing spondylitis. Since 1993, he had had recurrent bilateral ante-
rior uveitis, leading to functional blindness of the right eye despite the
use of antiinflammatory drugs, including corticosteroids. When he
was seen in May 1996 because of persistent joint and eye inflamma-
tion, he was treated with 60 mg of prednisone per day and 15 mg of
methotrexate per week; the dose of prednisone was then tapered. De-
spite an increase in the dose of methotrexate up to 25 mg per week,
bilateral uveitis relapsed. Methotrexate treatment was discontinued in
April 2001 because of lack of efficacy and alcoholic hepatitis.

In July 2001, a new relapse led to the initiation of treatment with intra-
venous cyclophosphamide at a monthly dose of 1000 mg. In January
2002, after six pulses of cyclophosphamide, severe uveitis occurred
in the left eye, with a decrease in visual acuity from 10/10 to 5/10 and
cystoid macular edema. After three pulses of methylprednisolone,
5 mg of infliximab per kilogram of body weight was administered on
day 1, day 8, day 15, and at eight weeks. Cystoid macular edema
decreased, visual acuity improved to 10/10, and ocular inflammation
disappeared. The dose of oral prednisone was regularly and rapidly
reduced to 25 mg per day without relapse. These findings suggest
that inhibitors of tumor necrosis factor a (TNF-a) could be effective in
the treatment of uveitis associated with ankylosing spondylitis, as they
are for uveitis associated with Crohn’s disease® or Behcet's disease.*

Bouchra Asli, M.D.

Bertrand Wechsler, M.D.

Claire Lemaitre, M.D.

Pitié-Salpétriere Hospital

75651 Paris, CEDEX 13, France
bertrand.wechsler@psl.ap-hop-paris.fr
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To the Editor: The role of TNF-a in ankylosing spondylitis is better un-
derstood than its role in rheumatoid arthritis. The predominant inflam-
matory cell at sites of acute enthesitis and osteitis is the macrophage,
and a high level of expression of TNF-a has been shown at these
sites. Animal models that demonstrate the efficacy of inhibiting tu-
mor necrosis factor (TNF) are arguably better models for the patho-
genesis of ankylosing spondylitis than for that of rheumatoid arthritis,
and overexpression of TNF leads to a disease reminiscent of anky-
losing spondylitis.1 Evidence in the article by Gorman et al. suggests
that up to 80 percent of patients with ankylosing spondylitis have a
response to etanercept, as compared with patients with rheumatoid
arthritis, who may not have a response — suggesting that TNF-a has
a more central role in the pathogenesis of ankylosing spondylitis. We
do not believe it is possible to extrapolate observations from periph-
eral synovial tissue to the enthesitis that characterizes spinal disease
in ankylosing spondylitis. In addition, synovitis may be secondary to
the release of TNF from these lesions.?

In contrast to the report of Gorman et al., we reported that fatigue im-
proved by 57 percent in patients with ankylosing spondylitis who were
treated with etanercept for 24 weeks, and this improvement was mir-
rored by improvement in spinal inflammatory lesions as determined
by magnetic resonance imaging.3 With regard to the many unan-
swered questions pertaining to the use of biologic agents in patients
with ankylosing spondylitis, the pivotal issue is whether suppression
of inflammation prevents new bone formation and ankylosis, the chief
cause of chronic disability in patients with this disease.
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University of Leeds
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The authors reply: Regarding the report by Dr. Asli and colleagues
of the successful treatment with infliximab of a case of HLA-B27—
associated uveitis: although randomized, controlled studies of anti-
TNF therapies for this indication are lacking, the use of these agents
for the treatment of inflammatory eye disease is being increasingly
reported.l'2

In an open-label study of etanercept in the treatment of spondy-
loarthritis, Dr. Marzo-Ortega and colleagues reported substantial
improvement in fatigue. In their study, fatigue was measured by a
single question from the Bath Ankylosing Spondylitis Activity Index.®
Responses to this question about fatigue correlate significantly with
responses to the eight components of the Medical Outcomes Study
36-item Short-Form General Health Survey (SF-36) that we used,* in
six of which there was significant improvement with etanercept ther-
apy in our trial. There may be several suitable measures of fatigue in
patients with ankylosing spondylitis,4 but at the time our study was ini-
tiated, no instrument had been deemed relevant by the Assessments
in Ankylosing Spondylitis Working Group.5

We would like to make a correction to the response rate among
etanercept-treated patients in our trial. One patient in the etanercept
group during the randomized portion of the study was inadvertently
classified as having had a response at four months. Although the
patient had greater than 20 percent improvement in the duration of
morning stiffness (33 percent), nocturnal spinal pain (65 percent), pa-
tient's global assessment of disease activity (25 percent), and Bath
Ankylosing Spondylitis Functional Index (49 percent), the swollen-joint
score had increased from 0 to 2 by the end of the study. According
to the intention-to-treat principle with the last value carried forward,
the percentage of patients in the etanercept group with a response
to treatment (reported at the bottom of the left-hand column on page
1351, in Table 2, and in Figure 1 of our article) should be 75 percent
instead of 80 percent, with a corrected P value of 0.01 by Fisher's
exact test (two-tailed). We regret the error.

Jennifer D. Gorman, M.D.

Kenneth E. Sack, M.D.

John C. Dauvis, Jr., M.D., M.P.H.
University of California, San Francisco
San Francisco, CA 94143
jdavis@medicine.ucsf.edu
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