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A

 

BSTRACT

 

Background

 

Etanercept, which blocks the action of
tumor necrosis factor, reduces disease activity in pa-
tients with long-standing rheumatoid arthritis. Its ef-
ficacy in reducing disease activity and preventing joint
damage in patients with active early rheumatoid ar-
thritis is unknown.

 

Methods

 

We treated 632 patients with early rheu-
matoid arthritis with either twice-weekly subcutane-
ous etanercept (10 or 25 mg) or weekly oral metho-
trexate (mean, 19 mg per week) for 12 months. Clinical
response was defined as the percent improvement in
disease activity according to the criteria of the Ameri-
can College of Rheumatology. Bone erosion and joint-
space narrowing were measured radiographically and
scored with use of the Sharp scale. On this scale, an
increase of 1 point represents one new erosion or min-
imal narrowing.

 

Results

 

As compared with patients who received
methotrexate, patients who received the 25-mg dose
of etanercept had a more rapid rate of improvement,
with significantly more patients having 20 percent,
50 percent, and 70 percent improvement in disease
activity during the first six months (P<0.05). The mean
increase in the erosion score during the first 6 months
was 0.30 in the group assigned to receive 25 mg of
etanercept and 0.68 in the methotrexate group (P=
0.001), and the respective increases during the first
12 months were 0.47 and 1.03 (P=0.002). Among pa-
tients who received the 25-mg dose of etanercept, 72
percent had no increase in the erosion score, as com-
pared with 60 percent of patients in the methotrexate
group (P=0.007). This group of patients also had few-
er adverse events (P=0.02) and fewer infections (P=
0.006) than the group that was treated with metho-
trexate.

 

Conclusions

 

As compared with oral methotrexate,
intravenous etanercept acted more rapidly to decrease
symptoms and slow joint damage in patients with
early active rheumatoid arthritis. (N Engl J Med 2000;
343:1586-93.)
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TANERCEPT (Enbrel, Immunex, Seattle) is
a soluble tumor necrosis factor (TNF) recep-
tor fusion protein that binds and inactivates
TNF, a proinflammatory cytokine that is

overproduced in the joints of patients with rheumatoid
arthritis.

 

1

 

 Etanercept reduces disease activity in adults
and children with chronic rheumatoid arthritis who
have had an inadequate response to other therapies.

 

2-5

 

TNF also stimulates the production of other proin-
flammatory cytokines, increases cell migration by in-
creasing the production of cellular adhesion molecules,
and increases the rate of tissue remodeling by ma-
trix-degrading proteases.

 

6-8

 

 In addition to reducing
symptoms of rheumatoid arthritis, inhibition of the
action of TNF may prevent or slow progressive joint
destruction.

Over the past decade, methotrexate has been wide-
ly used in patients with rheumatoid arthritis because
it slows the progression of joint destruction.

 

9-13

 

 Be-
cause it is more effective in preserving function when
treatment is initiated before joint damage begins, ear-
ly intervention with methotrexate is considered es-
sential.

 

14-16

 

 Although usually well tolerated by patients
with rheumatoid arthritis,

 

17-19

 

 methotrexate has ad-
verse effects that limit its use in some patients.

 

20

 

 We
compared the efficacy and safety of etanercept and
methotrexate in patients with early rheumatoid ar-
thritis.

E
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METHODS

 

Patients 

 

The study began in May 1997 and ended in March 1999. We
studied 632 patients who were at least 18 years of age, had had
rheumatoid arthritis for no more than three years, had no other
important concurrent illnesses, and had not been treated with meth-
otrexate. In order to recruit patients who were at high risk for ra-
diographic progression,

 

21

 

 we required prospective patients to have
a positive serum test for rheumatoid factor or at least 3 bone ero-
sions evident on radiographs of the hands, wrists, or feet; at least
10 swollen joints and at least 12 tender or painful joints; and an
erythrocyte sedimentation rate of at least 28 mm per hour, a se-
rum C-reactive protein concentration of at least 2.0 mg per dec-
iliter, or morning stiffness that lasted at least 45 minutes. The in-
stitutional review board at each study site approved the protocol,
and all patients gave written informed consent.

Disease-modifying antirheumatic drugs, including hydroxychlo-
roquine and sulfasalazine, were discontinued at least four weeks be-
fore the study began. Stable doses of nonsteroidal antiinflammatory
drugs and prednisone («10 mg daily) were allowed.

 

Study Protocol

 

Patients were randomly assigned to one of three treatment
groups: 10 mg of etanercept twice weekly by subcutaneous injec-
tion and three placebo tablets weekly, 25 mg of etanercept twice
weekly by subcutaneous injection and three placebo tablets week-
ly, or three 2.5-mg tablets of methotrexate weekly and twice-
weekly subcutaneous injections of placebo. The injections were
self-administered. The initial dose of 7.5 mg of methotrexate and
its placebo was increased to 15 mg (six tablets) at week 4 and to
20 mg (eight tablets) at week 8. One 5-mg reduction in the dose
of methotrexate or its placebo was allowed for patients whose se-
rum aminotransferase concentrations increased to at least 2.5 times
the upper limit of the normal range. The dose of etanercept or
its placebo was not reduced. All patients also received 1 mg of
folic acid per day. Patients who discontinued either study drug re-
ceived standard care and continued to be evaluated for the dura-
tion of the study.

Clinical and laboratory studies were performed at screening, at
base line, and after 2 weeks, 1 month, and 6, 8, 10, and 12 months.
Disease activity was assessed according to the criteria of the Amer-
ican College of Rheumatology (ACR), which define a response
according to its extent: 20 percent (ACR 20), 50 percent (ACR
50), or 70 percent (ACR 70). An ACR 20 response is defined as
a reduction of at least 20 percent in the number of tender joints
and swollen joints plus an improvement of at least 20 percent in
at least three of the following five criteria: patient’s assessment of
pain, patient’s assessment of disease activity, physician’s assessment
of disease activity, patient’s assessment of physical function, and
serum C-reactive protein concentration.

 

2,22,23

 

 Visual-analogue or
Likert scales, ranging from 0 to 10, were used for the global as-
sessments. ACR 50 and ACR 70 responses indicate improvement
of at least 50 percent and 70 percent, respectively, in the numbers
of both tender and swollen joints and in the degree of improve-
ment in at least three of the five criteria. The overall response of
each patient (ACR-N) was also determined by calculating the small-
est degree of improvement from base line in the following three
criteria: the number of tender joints, the number of swollen joints,
and the median of the five remaining measures of disease activity.
Joint counts were determined by trained assessors who were un-
aware of the patient’s treatment assignment.

Radiographs of the hands, wrists, and feet were obtained at
base line, 6 months, and 12 months with the use of high-resolu-
tion film (Kodak MIN-R M) and a Lanex single fine intensifying
screen. Films were digitized with use of a pixel size of 100 µm
and a 12-bit gray scale,

 

24

 

 and the images were scored for erosions
and joint-space narrowing by six radiologists or rheumatologists.
Each image was scored by two radiologists or rheumatologists,
and the interobserver correlation was good (r=0.85). The read-

ers were trained in the modified Sharp method

 

25,26

 

 and were un-
aware of the patient’s treatment assignment and the chronologic or-
der of the images. A total of 46 joints were examined for erosions.
Erosions were scored on a 6-point scale on which a score of 0 in-
dicates no new erosions and no worsening of existing erosions
and each point increase indicates the occurrence of one new bone
erosion or 20 percent worsening of an existing erosion. A total of
42 joint spaces were examined for narrowing. Joint-space narrow-
ing was scored on a 5-point scale on which a score of 0 indicates
no narrowing, a score of 1 minimal narrowing, a score of 2 loss
of 50 percent of the joint space, a score of 3 loss of 75 percent
of the joint space, and a score of 4 complete loss of the joint space.
These scores were summed to obtain the total Sharp score.

 

25,27

 

The Sharp scoring method, with a range of 0 (no damage) to 398
(severe joint destruction), is a highly sensitive and reproducible
measure of progression in early disease.

 

28

 

 Scores at the higher end
of the range are uncommon among patients who have only had
rheumatoid arthritis for a short period.

Adverse events and changes in laboratory values were graded on
a scale derived from the Common Toxicity Criteria of the National
Cancer Institute. Serum samples obtained at base line and at 6 and
12 months were tested for antibodies against etanercept by enzyme-
linked immunosorbent assay as previously described,

 

3

 

 but the plate-
coating concentration of etanercept was changed to 250 ng per mil-
liliter to increase the sensitivity.

 

Statistical Analysis

 

An intention-to-treat analysis was performed that included all
patients who received at least one dose of the study drug. All sta-
tistical tests were two-sided. The primary clinical end point was the
overall response during the first six months, as indicated by a com-
parison of the areas under the curve for ACR-N in the three groups.
The area under the curve represents the cumulative response over
time. The values were compared with use of analysis of variance. The
percentages of patients with ACR 20, ACR 50, and ACR 70 re-
sponses were compared with use of chi-square tests.

The primary radiologic end point was the change in Sharp scores
over a period of 12 months. A linear extrapolation that considered
the first and last observations, adjusted for time, was used for pa-
tients who withdrew from the study. We used rank tests stratified
according to the duration of disease (the Van Elteren test) to com-
pare the three treatment groups. This analysis allowed us to eval-
uate change over a 6-month period as well as a 12-month period.
At 12 months, 15 patients (2 percent) with no follow-up films were
assigned the highest score that had been given to patients who had
the same base-line score that they did.

 

RESULTS

 

Characteristics of the Patients

 

The base-line characteristics and measures of dis-
ease activity were similar in the three treatment groups
(Table 1). At base line, 87 percent of patients had ero-
sions and 79 percent had joint-space narrowing.

After the second dose escalation, the mean dose of
methotrexate was 19 mg per week. Fifteen percent of
the 217 patients in the methotrexate group required
reductions in the dose because of adverse events
(8 percent) or high serum aminotransferase concentra-
tions (7 percent) (Table 2). Significantly more patients
in the methotrexate group than in either etanercept
group discontinued treatment because of adverse
events.

 

Clinical Efficacy

 

The patients in both etanercept groups had a rapid
improvement in their condition. Significant differenc-
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es between the etanercept and methotrexate groups
were apparent at the earliest evaluation at two weeks.
The patients in the group assigned to receive 25 mg
of etanercept had significantly greater areas under the
curve for ACR-N for 3, 6, 9, and 12 months than did
the patients in the methotrexate group (Fig. 1). This
finding is consistent with etanercept’s having a more
rapid treatment effect. The percentages of patients in
the group assigned to receive 25 mg of etanercept who
had ACR 20, ACR 50, and ACR 70 responses were
significantly greater than those in the methotrexate
group at most evaluations within the first six months
but were approximately the same thereafter (Fig. 2). At
12 months, 72 percent of the patients in the group
assigned to receive 25 mg of etanercept had an ACR
20 response, as compared with 65 percent of those in
the methotrexate group (P=0.16).

As previously reported in patients with long-stand-
ing rheumatoid arthritis,

 

4,5

 

 the 25-mg dose of eta-

nercept was more effective than the 10-mg dose. This
was true with respect to the area under the curve for
ACR-N in the two groups and the ACR 20, ACR 50,
and ACR 70 responses at 12 months (P<0.03 for all
comparisons).

 

Radiographic Evidence of Progression

 

In general there was less radiographic evidence of
progression in the group assigned to receive 25 mg
of etanercept than in the methotrexate group, as eval-
uated on the basis of Sharp scores, and etanercept had
a more immediate effect (Fig. 3). The majority of pa-
tients had no new or worsening erosions during the
study. Seventy-two percent of patients in the group
assigned to receive 25 mg of etanercept had no in-
crease in the erosion score, as compared with 60 per-
cent of patients in the methotrexate group (P=0.007).
The mean increase in the erosion score at 6 months
was 0.30 in the group assigned to receive 25 mg of

 

*DMARDs denotes disease-modifying antirheumatic drugs, and NSAIDs nonsteroidal antiinflam-
matory drugs. Plus–minus values are means ±SD.

†The normal range is 0 to 0.8 mg per deciliter.

‡Only patients who were receiving glucocorticoids were included in the analysis.

§Total scores can range from 0 to 398, scores on the erosion subscale can range from 0 to 230,
and scores on the narrowing subscale can range from 0 to 168. Higher scores indicate more radio-
graphically evident damage.

¶Estimates were based on the duration of disease and the base-line Sharp score for each patient.
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 C

 

HARACTERISTICS
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ATIENTS

 

 

 

AT
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ASE

 

 L

 

INE

 

.*

 

C

 

HARACTERISTIC

 

M

 

ETHOTREXATE

 

(N=217)

10 mg 

 

OF

 

 
E

 

TANERCEPT

 

(N=208)

25 mg 

 

OF

 

 
E

 

TANERCEPT

 

(N=207)

 

Age (yr) 49±13 50±13 51±13

Age »65 yr (%) 15 14 18

Female sex (%) 75 75 74

White race (%) 88 84 86

Duration of rheumatoid arthritis (mo) 12±11 11±10 12±11

Positive serum test for rheumatoid factor (%) 89 88 87

Serum C-reactive protein (mg/dl)† 3.7±4.4 4.4±6.3 3.3±4.0

Any prior use of DMARDs (%)
Mean no. of DMARDs

46
0.6±0.7

39
0.5±0.7

40
0.5±0.7

Use of any DMARDs at screening (%) 24 25 23

Concomitant therapy at base line (%)
NSAIDs
Glucocorticoids

Daily glucocorticoid dose (mg)‡

80
41

7±4.4

76
42

7±2.5

86
39

9±8.6

No. of tender joints 30±16.1 31±15.5 31±15.8

No. of swollen joints 24±11.9 24±11.7 24±11.9

Sharp score§
Total
Erosion
Joint-space narrowing

12.9±13.8
7.5±9.2
5.4±6.1

11.2±14.8
6.1±9.0
5.0±7.7

2.4±15.8
6.4±9.0
6.0±8.2

»1 Erosions (%) 87 85 88

Estimated rate of progression¶
Increase in total Sharp score/yr
Increase in erosion score/yr
Increase in narrowing score/yr

9
5
4

8
4
4

9
5
4
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etanercept and 0.68 in the methotrexate group (P=
0.001), and the respective changes at 12 months were
0.47 and 1.03 (P=0.002).

In the methotrexate group, the rate of change in
erosion, as measured by both the total score and the
erosion score on the Sharp scale, was significantly
slower during the second six months than during the
first six months (P«0.005 for both scores). During
the second six months, the rate of change in erosion
scores was similar in the group assigned to receive
25 mg of etanercept and the methotrexate group.

There were no significant differences among the

treatment groups in the changes in scores for joint-
space narrowing at either 6 or 12 months. At
6 months, the mean total score on the Sharp scale had
increased by 0.57 in the group assigned to receive
25 mg of etanercept and by 1.06 in the methotrexate
group (P=0.001), and the respective increases were
1.00 and 1.59 at 12 months (P=0.11). The results in
the group assigned to receive 10 mg of etanercept were
similar to those in the methotrexate group.

Decreases in clinical evidence of disease activity were
correlated with the absence of radiographic evidence
of progression. Patients who had the best clinical re-

 

*P<0.001 for the comparison with methotrexate (by Fisher’s exact test).

†P=0.04 for the comparison with methotrexate (by Fisher’s exact test).

‡Other reasons for not completing 12 months of treatment included protocol violations and a pa-
tient’s decision to withdraw from the study.
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ETHOTREXATE

 

(N=217)

10 mg 

 

OF

 

 
E

 

TANERCEPT

 

(N=208)

25 mg 

 

OF

 

 
E

 

TANERCEPT

 

(N=207)

 

no. of patients (%)

 

Completed 12 mo of evaluation 202 (93) 188 (90) 193 (93)

Completed 12 mo of treatment 172 (79) 166 (80) 176 (85)

Reduction in dose of methotrexate or its 
placebo because of adverse event

32 (15) 8 (4)* 4 (2)*

Did not complete 12 mo of treatment
Because of adverse event or high serum 

aminotransferase values
Because of lack of efficacy
For other reasons‡

45 (21)
24 (11)

8 (4)
13 (6)

42 (20)
12 (6)

15 (7)
15 (7)

31 (15)
11 (5)†

10 (5)
10 (5)

 

Figure 1.

 

 Mean Response of Patients with Rheumatoid Arthritis to Treatment with 10 mg of
Etanercept, 25 mg of Etanercept, or Methotrexate, According to the Percent Improvement
from Base Line as Measured by the American College of Rheumatology Criteria (ACR-N,
Symbols) and by the Area under the Curve for ACR-N (Bars).
Asterisks indicate significant differences (P<0.05) between the methotrexate group and the
group assigned to receive 25 mg of etanercept, and daggers indicate significant differences
(P<0.05) between the two etanercept groups.
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sponses (in terms of the number of swollen joints, the
area under the curve for ACR-N, or the serum C-reac-
tive protein concentration) had the smallest amount of
radiographic evidence of progression (data not shown).
The strongest correlate of the absence of progression
was decreased serum C-reactive protein concentrations
in the group assigned to receive 25 mg of etanercept
(r=0.45, P<0.001).

 

Adverse Effects

 

Both methotrexate and etanercept were well toler-
ated; the severity of most adverse effects was mild or

moderate. Significantly more patients in the metho-
trexate group had adverse events than did patients in
the group assigned to receive 10 mg of etanercept
(P=0.04) or the group assigned to receive 25 mg of
etanercept (P=0.02) (Table 3). Some of these adverse
effects, including nausea, rash, alopecia, and mouth
ulcers, are expected with methotrexate but also oc-
curred in the etanercept groups. Methotrexate-asso-
ciated pneumonitis was diagnosed in three patients
in the methotrexate group (1 percent). As in previous
trials, reactions at the injection site were the most com-
mon adverse events reported by patients who were re-

 

Figure 2.

 

 Percentages of Patients with Rheumatoid Arthritis
Who Had an Improvement, According to the Criteria of the
American College of Rheumatology (ACR), of 20 Percent (ACR
20), 50 Percent (ACR 50), and 70 Percent (ACR 70) during Treat-
ment with 25 mg of Etanercept, 10 mg of Etanercept, or Meth-
otrexate.
Asterisks indicate significant differences (P<0.05) between the
methotrexate group and the group assigned to receive 25 mg
of etanercept.
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Figure 3.

 

 Mean (±SE) Changes from Base Line in Erosion
Scores, Joint-Space–Narrowing Scores, and Total Scores on
the Sharp Scale at 6 and 12 Months in Patients with Rheuma-
toid Arthritis Who Received 25 mg of Etanercept, 10 mg of Et-
anercept, or Methotrexate.
P values indicate significant differences between the metho-
trexate group and the group assigned to receive 25 mg of eta-
nercept.

0.0

1.6

Total Score

Joint-Space–Narrowing Score

0 12

1.2

0.4

0.8

2 4 6 8 10

Months

P=0.001

P=0.002

P=0.001

M
ea

n
 C

h
an

g
e

0.0

1.6

0 12

0.4

0.8

1.2

2 4 6 8 10

Months
M

ea
n

 C
h

an
g

e

Erosion Score

0.0

1.6

0 12

0.4

0.8

1.2

2 4 6 8 10

Months

M
ea

n
 C

h
an

g
e

25 mg of etanerceptH
10 mg of etanerceptH
Methotrexate

Copyright © 2000 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 10, 2009 . For personal use only. No other uses without permission. 



 

A COMPARISON OF ETANERCEPT AND METHOTREXATE IN PATIENTS WITH EARLY RHEUMATOID ARTHRITIS

 

Volume 343 Number 22

 

·

 

1591

 

ceiving etanercept.

 

4,5

 

 These occurred in 37 percent
of patients in the group assigned to receive 25 mg of
etanercept and 7 percent of those in the methotrexate
group (who received placebo injections) (P<0.001).

The number of patients with one or more infec-
tions was similar in all treatment groups. However,
when we analyzed the number of events that occurred
per patient-year, the rate of all types of infection was
significantly higher among patients who received
methotrexate than among those who received either
dose of etanercept (1.9 vs. 1.5 events per patient-year,
P=0.006). The frequency of upper respiratory tract
infections was similar in the methotrexate group and
the group assigned to receive 25 mg of etanercept,
while the rate of infections at other sites in the res-
piratory tract was higher in the methotrexate group
(1.3 vs. 1.0 events per patient-year, P=0.006). In-
fections requiring hospitalization or the intravenous
administration of antibiotics occurred in less than
3 percent of patients in each group. There were no op-
portunistic infections, and no deaths from infections.

The frequency of abnormal laboratory results was
similar in all three groups. However, approximately
twice as many patients in the methotrexate group as
in the group assigned to receive 25 mg of etanercept
had high serum aspartate aminotransferase concentra-

tions (32 percent vs. 16 percent, P<0.001) or high se-
rum alanine aminotransferase concentrations (44 per-
cent vs. 24 percent, P<0.001). Similarly, patients who
were taking methotrexate were more likely to have
low peripheral-blood lymphocyte counts («1400 per
cubic millimeter) than were those who were taking
the 25-mg dose of etanercept (79 percent vs. 56 per-
cent, P<0.001). Sporadic, nonrecurrent neutropenia
was reported more frequently in the group assigned
to receive 25 mg of etanercept than in the methotrex-
ate group (16 percent vs. 8 percent of patients, P=
0.01). Five patients (two in the methotrexate group,
one in the group assigned to receive 10 mg of etaner-
cept, and two in the group assigned to receive 25 mg
of etanercept) had transient grade 3 neutropenia (at
least 500 but fewer than 1000 neutrophils per cubic
millimeter). There were no serious infections associ-
ated with transient neutropenia.

During the 12 months of observation, there was no
evidence of an increased rate of cancer in any treatment
group, as compared with that in the age- and sex-
matched general population (Surveillance, Epidemi-
ology, and End Results data base of the National In-
stitutes of Health).

 

29

 

 There were two cases in the
methotrexate group (bladder cancer and colon can-
cer), two cases in the group assigned to receive 10 mg
of etanercept (breast cancer and lung cancer), and
three cases in the group assigned to receive 25 mg
of etanercept (carcinoid lung cancer, Hodgkin’s dis-
ease, and prostate cancer). No additional autoimmune
diseases developed in any of the patients.

There were two deaths during the 12-month study
period. One patient in the group assigned to receive
10 mg of etanercept died of metastatic lung cancer
two months after randomization. One patient in the
group assigned to receive 25 mg of etanercept died
of noninfectious complications resulting from dissec-
tion of a preexisting aortic aneurysm.

Less than 3 percent of etanercept-treated patients
were positive intermittently on tests for serum non-
neutralizing antibodies against etanercept, and the
positive tests were not associated with a decrease in the
clinical response or adverse effects.

 

DISCUSSION

 

The purpose of our study was to evaluate the ef-
fect of etanercept on disease activity and joint dam-
age in patients with active early rheumatoid arthritis.
The patients in this study were at risk for rapidly pro-
gressive joint damage, and their disease was predicted
to progress without treatment at an estimated rate of
4 to 5 points per year on the Sharp erosion subscale
and 4 points per year on the Sharp joint-space–nar-
rowing subscale (Table 1). These changes are equiv-
alent to the occurrence of five new erosions per year
or the erosion of 80 to 100 percent of a single joint
per year and complete loss of the joint space in a sin-
gle joint per year.

 

*P<0.05 for the comparison with methotrexate.
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EVENT

METHOTREXATE

(N=217)

10 mg OF 
ETANERCEPT

(N=208)

25 mg OF 
ETANERCEPT

(N=207)

no. of patients (%)

Reaction at injection site 16 (7) 63 (30)* 77 (37)*

Upper respiratory tract 
infection

84 (39) 57 (27)* 72 (35)

Headache 59 (27) 52 (25) 46 (22)

Nausea 62 (29) 29 (14)* 35 (17)*

Rhinitis 30 (14) 36 (17) 31 (15)

Diarrhea 27 (12) 26 (12) 30 (14)

Bleeding at injection site 21 (10) 30 (14) 29 (14)

Skin infection 22 (10) 22 (11) 28 (14)

Asthenia 27 (12) 19 (9) 27 (13)

Influenza-like syndrome 25 (12) 20 (10) 26 (13)

Rash 50 (23) 33 (16) 25 (12)*

Dyspepsia 21 (10) 21 (10) 25 (12)

Dizziness 23 (11) 10 (5) 24 (12)

Back pain 12 (6) 12 (6) 22 (11)

Abdominal pain 22 (10) 23 (11) 20 (10)

Sinusitis 36 (17) 28 (13) 20 (10)

Ecchymosis 22 (10) 17 (8) 18 (9)

Alopecia 25 (12) 14 (7) 12 (6)*

Mouth ulcer 30 (14) 13 (6)* 10 (5)*
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The rates of joint-space narrowing were low. Both
etanercept and methotrexate prevented joint-space
narrowing. The overall rates of erosion were also low,
equivalent to the occurrence of one new erosion or
the erosion of 20 percent of one joint every year in
the methotrexate group and every two years in the
group assigned to receive 25 mg of etanercept. The
effects of this dose of etanercept were evident sooner
than the effects of methotrexate, and the rates of
change were similar in the two groups during the
latter half of the study. Over a one-year period, treat-
ment with etanercept halted erosions in 72 percent
of patients, whereas treatment with methotrexate halt-
ed erosions in 60 percent of patients. These results
underscore the importance of early intervention in
slowing or arresting damage evident on radiography
and support the use of the current treatment algorithm
for early, aggressive treatment of active disease.14,30,31

Preventing the damage that occurs early in the course
of the disease may be the key to better long-term func-
tional outcomes.

TNF has a central role in causing synovitis in pa-
tients with rheumatoid arthritis, and treatments that
inhibit TNF are effective in patients with established
rheumatoid arthritis.3-5 Our findings demonstrate that
etanercept monotherapy ameliorates symptoms and
prevents progression in patients with early rheuma-
toid arthritis by inhibiting TNF.

Both the clinical benefits and the decrease in the
rate of radiographic evidence of progression occurred
more rapidly in the group assigned to receive 25 mg
of etanercept than in the methotrexate group, even
though the dose of methotrexate was quickly increased
during the first weeks of the study. The difference in
the percentage of patients with clinical improvement
in these two groups, as measured by ACR 20, ACR
50, and ACR 70 responses and by the cumulative re-
sponse (the area under the curve for ACR-N), was
greater during the first six months of therapy. This
rapid onset of action is consistent with the timing of
responses in previous trials of etanercept in patients
with long-standing rheumatoid arthritis.

The decrease in disease activity was correlated with
the absence of radiographic evidence of progression.
Patients with the most clinical improvement had the
least evidence of progression. This correlation is con-
sistent with the findings of other studies15,32 and sup-
ports the view that both clinical and radiographic
manifestations of the disease involve TNF-dependent
processes.

Etanercept can be safely administered with metho-
trexate.4 Further studies are necessary to assess wheth-
er the combination of etanercept and methotrexate
has additive or synergistic effects on clinical and radi-
ographic outcomes. Combination therapy may be es-
pecially important early in the disease, given the fact
that etanercept acts more rapidly to decrease disease
activity and prevent structural damage.

The excellent tolerability and safety profiles of et-
anercept in our patients with early rheumatoid arthri-
tis were similar to those in patients with long-standing
disease.2-5 Our findings indicate that etanercept repre-
sents an important new therapeutic option to decrease
disease activity and slow joint damage in patients with
active rheumatoid arthritis.

Supported by Immunex. Drs. Bathon, Martin, Fleischmann, Tesser, Schiff,
Keystone, Moreland, Weaver, and Markenson have received grants from or
served as consultants to Immunex and other companies that make products
for use in patients with rheumatoid arthritis. 

APPENDIX

The following persons also participated in the study: Investigators —
H.S. Baraf, Wheaton, Md.; S.W. Baumgartner, Spokane, Wash.; G.E. Bay-
liss, Salem, Va.: A. Bohan, Newport Beach, Calif.; A. Brodsky, Dallas; K.
Bulpitt, Los Angeles; F.X. Burch, San Antonio, Tex.; J.R. Caldwell, Gaines-
ville, Fla.; G.W. Cannon, Salt Lake City; J.S. Carlin, Seattle; N.L. Carteron,
San Francisco; M.A. Cima, Garden City, N.Y.; M. Cohen, Albuquerque,
N.M.; W.E. Davis, New Orleans; F.J. Dega, Boise, Idaho; W.R. Eider, Yaki-
ma, Wash.; H.W. Emori, Medford, Oreg.; R.S. Fife, Indianapolis; C.M.
Franklin, Willow Grove, Pa.; A.L. Goldman, Milwaukee; T.A. Goodman,
Boston; M. Greenwald, Rancho Mirage, Calif.; B. Gruber, Stony Brook,
N.Y.; B. Haraoui, Montreal; R. Harris, Whittier, Calif.; S. Harris, Las Ve-
gas; S.S. Hartman, Decatur, Ga.; R.F. Hynd, Oklahoma City; J.L. Kaine,
Sarasota, Fla.; A.J. Kivitz, Altoona, Pa.; M.R. Liebling, Torrance, Calif.;
C.L. Ludivico, Bethlehem, Pa.; H.W. Marker, Memphis, Tenn.; S.D. Mathews,
Daytona Beach, Fla.; R. McKendry, Ottawa, Ont.; P. Mease, Seattle; M.
Miller, Portland, Oreg.; E. Morris, Pikesville, Md.; R.A. Neiman, Kirk-
land, Wash.; K.S. O’Rourke, Winston-Salem, N.C.; P.W. Pratt, Dothan,
Ala.; P.J. Riccardi, Syracuse, N.Y.; C. Ritchlin, Rochester, N.Y.; E. Ruder-
man, Chicago; J. Rutstein, San Antonio, Tex.; B. Samuels, Dover, N.H.; Y.
Sherrer, Fort Lauderdale, Fla.; B. Smith, Philadelphia; T. Spiegel, Santa
Barbara, Calif.; S.H. Stern, Louisville, Ky.; J. Taborn, Kalamazoo, Mich.;
G. Thomson, Winnipeg, Man.; R.G. Trapp, Springfield, Ill.; D.J. Wallace,
Los Angeles; N. Wei, Frederick, Md.; G. Williams, La Jolla, Calif.; C. Wise,
Richmond, Va.; and D. Wofsy, San Francisco; Contributors — M. Dalinka,
Philadelphia; P. Ory, Seattle; J.D. Rubenstein, North York, Ont.; D. Sa-
lonen, Toronto; J.T. Sharp, Bainbridge Island, Wash.; B.N. Weissman, Bos-
ton; A. Baratelle and S. Einstein, Newtown, Pa.; and G. Spencer-Green, L.
Garrison, D.J. Burge, P. Grimmer, T. Newcomb, J. Whitmore, and M.L.
Lange, Seattle.
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CORRECTION

A Comparison of Etanercept and Methotrexate in
Patients with Early Rheumatoid Arthritis

A Comparison of Etanercept and Methotrexate in Patients with

Early Rheumatoid Arthritis . On page 1586 of the print version

of this article, in the Abstract, the Conclusions should have re-

ferred to `̀ subcutaneous etanercept,´́ not `̀ intravenous etanercept,´́

as printed. Also, on page 1588, in Table 1, the total Sharp score in

the 25-mg group should have read, `̀ 12.4±15.8,´́ not `̀ 2.4±15.8,´́ as

printed. We regret the errors.

N Engl J Med 2001;344:76
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CORRECTION

A Comparison of Etanercept and Methotrexate in
Patients with Early Rheumatoid Arthritis

A Comparison of Etanercept and Methotrexate in Patients with Early

Rheumatoid Arthritis . On page 1592, on lines 15 and 16 of the Ap-

pendix, it should have been stated that M. Miller is from Portland,

Maine, not Portland, Oregon, as printed.
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