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Objective: To incorporate a new trial design to examine clinical response, cytokine expression and joint
imaging in patients with rheumatoid arthritis (RA) switching from etanercept to infliximab treatment.
Methods: A randomised, open-label, clinical trial of 28 patients with an inadequate response to etanercept
was conducted. Eligible patients received background methotrexate and were randomised 1:1 to discontinue
etanercept and receive infliximab 3 mg/kg at weeks 0, 2, 6, 14 and 22, or to continue etanercept 25 mg
twice weekly. Data were analysed for clinical response, serum biomarker levels, radiographic progression,
MRI and adverse events.
Results: At week 16, 62% of infliximab-treated patients achieved American College of Rheumatology 20%
criteria for improvement in RA (ACR20) responses compared with 29% of etanercept-treated patients. A
30.8% decrease from baseline in Disease Activity Score 28 was observed in patients receiving infliximab,
compared with a 16.0% decrease in patients receiving etanercept. ACR20 and American College of
Rheumatology 50% criteria for improvement in RA responses correlated at least minimally with intracellular
adhesion molecule-1 and interleukin 8 in patients receiving infliximab. 38% of patients who were switched to
infliximab showed reductions in Health Assessment Questionnaire scores (.0.4), compared with 0% of
patients receiving etanercept. MRI analyses were inconclusive. Both drugs were well tolerated; 54% of
infliximab-treated patients and 50% of etanercept-treated patients reported adverse events.
Conclusions: In this exploratory, open-label trial (with single-blind evaluator), patients were randomised to
continue with etanercept or switch to infliximab. The small sample size of this hypothesis-generating study was
underpowered to show statistical differences between groups. There was a numerical trend favouring patients
who switched to infliximab, therefore warranting further study with a more rigorous design.

T
he tumour necrosis factor alpha (TNFa) antagonist
therapies, infliximab and etanercept, have revolutionised
the management of inflammatory joint diseases. Both

agents in combination with methotrexate (MTX) improve signs
and symptoms of rheumatoid arthritis (RA)1 2 and the joint
damage caused by RA.1 3 4 Few studies have evaluated the
efficacy and safety of switching infliximab and etanercept
therapies to optimise patient benefit.5 6

Clinical variability has been shown in patients’ responses to
treatment with anti-TNFa therapies.7–10 As clinical response to
anti-TNFa therapy can vary among patients, it is not
uncommon for physicians to switch a patient from one agent
to another if there is an inadequate response. Studies
examining therapy switches from etanercept to inflixi-
mab,8 9 11–15 16 or from infliximab to etanercept,7 9 11–13 have been
reported previously. Subanalyses based on the Stockholm TNFa
follow-up (STURE) database13 using a cohort of patients who
switched from etanercept-plus-MTX to infliximab-plus-MTX
showed improved Disease Activity Score 28 (DAS28) and
American College of Rheumatology (ACR)-N17 scores compared
with patients who remained on a single anti-TNFa therapy.9 13

These studies showed some beneficial effect of switching
patients with inadequate responses from one anti-TNFa
therapy to another, even though these trials were observational.
This study, titled ‘‘Open-label, Pilot Protocol of patients with

rheumatoid arthritis who Switch to Infliximab after an
incomplete response to Etanercept’’ (OPPOSITE), was the first
multicentre, randomised, controlled, open-label (with single-
blind evaluator) study to directly compare clinical response in
patients who were switched from one therapy to another. The
design of this study was unique because the control group
continued to receive etanercept, which allowed a direct
comparison with patients receiving infliximab for the first
16 weeks. This design allowed additional analysis to be
conducted for patients who did not respond to etanercept.

PATIENTS AND METHODS
Patients
Patients were eligible to participate if they were aged
>18 years, had a diagnosis of RA by the revised 1987 criteria

Abbreviations: ACR, American College of Rheumatology; ACR20, ACR
20% criteria for improvement in RA; ACR50, ACR 50% criteria for
improvement in RA; COL 2–3/4C long neoepitope, type II collagen
cleavage by collagenase; CTX-1, C-telopeptide-1; DAS28, Disease Activity
Score 28; HAQ, Health Assessment Questionnaire; ICAM-1, intracellular
adhesion molecule-1; IL, interleukin; MMP-3, matrix metalloproteinase-3;
MTX, methotrexate; RA, rheumatoid arthritis; SHS, Sharp score with the
van der Heijde modification; SJC, swollen joint count; TJC, tender joint
count; TNFa, tumour necrosis factor alpha; VEGF, vascular endothelial
growth factor
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of the American Rheumatism Association18 and had had RA for
at least 3 months. Patients were required to have received
stable background MTX (7.5–25 mg/week) and a stable dose of
etanercept (25 mg, twice weekly) for at least 2 months before
entry into the study. For patients receiving corticosteroids
(.10 mg prednisone), disease-modifying antirheumatic drugs
or non-steroidal anti-inflammatory drugs, the dose had to be
stable for 1 month before baseline. Patients were required to
have a tender joint count (TJC) >9 (maximum 68), a swollen
joint count (SJC) >6 (maximum 66), a positive rheumatoid
factor and a negative purified protein derivative tuberculin skin
test. Patients were required to have at least a partial response to
etanercept, as manifested by improved signs and symptoms.

Patients were not eligible to participate if they had been
taking anakinra within 2 months of entry into the study or had
previously taken infliximab or another monoclonal antibody.
Patients were excluded from the trial if they had: a rheumatic
disease other than RA; a serious, chronic infectious disease
within 2 months of the baseline, or opportunistic infections
within 6 months; active hepatitis B; HIV; history of a
malignancy (within 5 years); lymphoproliferative disorder; or
any demyelinating disease.

Study design
The institutional review boards at each study centre approved
the protocol. All protocol-related procedures were carried out in
accordance with the principles of the Declaration of Helsinki,
the International Conference of Harmonization and the United
States Food and Drug Administration. All patients provided
written informed consent.

A total of 28 patients were randomised at nine sites in the
US. At week 0, patients were randomised in a 1:1 ratio to

discontinue etanercept and receive infliximab 3 mg/kg or
continue etanercept 25 mg twice weekly. All patients continued
to receive stable doses of MTX (7.5–25 mg) through week 30,
and are hereafter referred to as patients receiving either
infliximab or etanercept. Thirteen patients who discontinued
etanercept received infliximab 3 mg/kg at weeks 0, 2, 6, 14 and
22. Fourteen patients continued etanercept (25 mg) twice
weekly for 16 weeks. Beginning at week 16, patients who were
not responding to etanercept (as assessed by (40% improve-
ment in TJC and SJC) were allowed to switch to infliximab at
weeks 16, 18 and 22.

Infliximab (Remicade, Centocor, Malvern, Pennsylvania,
USA) was supplied in 20 ml vials containing 100 mg of
lyophilised concentrate. Etanercept (Enbrel, Amgen,
Thousand Oaks, California, USA) was supplied in commercially
available cartons of 4-dose trays. Commercially available MTX
was supplied by the doctors, and all doses were based on
approved package inserts.

This study was exploratory and underpowered, but allowed
for extensive evaluation of clinical outcome measures, includ-
ing ACR response, ACR-N response, DAS28 response, TJC and
SJC, duration of morning stiffness, patient pain, patient
fatigue, global disease assessments, Beck depression index,
Short Form-36 outcomes, health assessment questionnaire
(HAQ) response, erythrocyte sedimentation rate, C reactive
protein, analysis of inflammatory biomarkers, and analysis of
radiographic progression by x ray and MRI scans of the most
affected hand.

An assessor who was blinded to previous and present
treatment evaluated the patients for tender and swollen joints
using the Sharp score with the van der Heijde modification
(SHS).19 Blood samples were obtained at weeks 0, 2, 6, 10, 14

Figure 1 Patient disposition and clinical
trial design diagram. MTX, methotrexate.
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and 30 for analysis of complete blood count, erythrocyte
sedimentation rate, C reactive protein, serum enzymes such as
aspartate transaminase and alanine transaminase, antinuclear
antibodies, and antibodies to double-stranded DNA.
Radiographs of the hands, wrists and forefeet were obtained
at weeks 0, 14 and 30, as were MRI scans of the second and
third metacarpophalangeal joints and wrist of the most severely
affected hand. MRI studies were performed using 0.2 T
MagneVu 1000 portable MRI systems (MagneVu 1000,
Carlsbad, California, USA).

Laboratory analysis
Sera were collected at weeks 0, 2, 6, 10 and 14 for duplicate
blinded analyses of the following biomarkers: COL 2–3/4C long
neoepitope (type II collagen cleavage by collagenase), C-
telopeptide-1 (CTX-1), matrix metalloproteinase-3 (MMP-3),
interleukin 8 (IL8), vascular endothelial growth factor (VEGF),
intracellular adhesion molecule-1 (ICAM-1) and osteocalcin.
ELISA kits were used for COL 2–3/4C long neoepitope (IBEX,

Toronto, Ontario, Canada), CTX-1, osteocalcin (Nordic
Biosciences, Herlev, Denmark), ICAM-1, VEGF and MMP-3
(R & D Systems, Minneapolis, Minnesota, USA) analyses. IL8
was analysed using a Bio-plex bead-based sandwich enzyme
immunoassay technique (Bio-Rad Laboratories, Hercules,
California, USA).

Statistical analysis
In this exploratory study, no formal hypothesis testing was
planned, and statistical analyses were limited by the small
sample size. p Values were not calculated for any baseline or
clinical measures. Descriptive statistics, such as median, mean
and SD, were determined for continuous variables, and counts
and percentages were calculated for categorical variables.
Efficacy and immunogenicity data were analysed according to
the assigned treatment. Safety data were analysed according to
the treatment received.

Correlations of the biomarker data with ACR 20% criteria for
improvement in RA (ACR20) response, ACR 50% criteria for
improvement in RA (ACR50) response, DAS28 score and SHS
were performed using the Spearman rank correlation analysis.
Analysis of biomarker levels at baseline and week 14 were
performed, but only the statistically significant correlations
were reported. Correlations with dichotomous variables were
assigned a value of ‘‘0’’ if a response was not found, and a value
of ‘‘1’’ if a response was present. No Bonferroni adjustments
were made.

RESULTS
Study design and characteristics of the patients
In all, 28 patients were randomised to infliximab or etanercept
therapy; one infliximab-treated patient was randomised, but
not treated. The median disease duration was 9.6 years (range
0.5–34.8 years) for infliximab-treated patients and 12.1 years
(range 1.7–37.0 years) for etanercept-treated patients (tables 1
and 2, fig 1). At week 16, patients receiving etanercept either
continued taking etanercept or crossed over to receive
infliximab (fig 1). The disease characteristics at baseline were
comparable between patients receiving infliximab and those
receiving etanercept, except that patients treated with etaner-
cept had a longer duration of RA and a higher median SHS
score (26.6 vs 20.5) than patients treated with infliximab
(tables 1 and 2).

Clinical response
At week 2, 30.8% (4/13) of patients receiving infliximab
achieved an ACR20 response, compared with 14.3% (2/14) of
patients receiving etanercept (data not shown). Likewise, at
week 16, more infliximab-treated patients achieved ACR20 and
ACR50 responses than etanercept-treated patients (ACR20:
61.5% (8/13) and 28.6% (4/14), respectively; ACR50: 30.7%
(4/13) and 14.3% (2/14), respectively; table 3). The median
ACR-N scores at week 16, however, indicated a 28.1%
improvement in patients receiving infliximab compared with
11.8% deterioration observed in patients receiving etanercept
(data not shown). The DAS28 scores at week 16 supported the
ACR20, ACR50 and ACR-N responses.

Patients receiving infliximab showed greater improvement in
HAQ scores than those receiving etanercept. More infliximab-
treated patients (61.5% (8/13)) achieved a clinically meaningful
reduction (.0.22) in the HAQ score than etanercept-treated
patients (14.3% (2/14); table 3). In addition, 38.5% (5/13) of
patients receiving infliximab achieved a decrease in the HAQ
score of >0.4, compared with 0.0% in patients receiving
etanercept (table 3).

Median baseline values for the biomarkers ICAM-1, CTX-1,
IL8, osteocalcin and MMP-3 were similar across the treatment

Table 1 Baseline patient and disease characteristics

Assessment Infliximab Etanercept

Number 13 14
Women, % 84.6 100
Mean (SD) age (years) 45.1 (13.5) 52.2 (14.5)
Disease characteristics

Duration of disease
Mean (SD) (years) 9.6 (11.3) 12.1 (10.7)
Median (years) 4.0 8.7
Range (years) 0.5–34.8 1.7–37.0

Mean (SD) SJC 20.7 (9.9) 20.1 (6.9)
Median (years) 18.0 19.5
Range (years) 8.0–44.0 11.0–34.0

Mean (SD) TJC 31.4 (17.7) 25.6 (14.5)
Median (years) 24.7 21.0
Range (years) 12.0–66.0 9.0–56.0

CRP (mg/l)
Median 2.3 5.9
Range 0.4–50.3 1.2–44.9

ESR (mm/h)
Median 26 31
Range 4–78 7–74

Concomitant medications
Prednisone therapy, % 30.8 28.6
NSAID therapy, % 69.2 78.6
DMARD therapy, % 100 100

Clinical assessment
Health Assessment
Questionnaire score

Mean (SD) 1.4 (0.7) 1.5 (0.6)
Median (IQR) 1.4 (1.0–1.9) 1.6 (1.1–1.9)

DAS28 score
Mean (SD) 6.2 (1.2) 6.5 (0.8)
Median (IQR) 5.9 (4.2–7.7) 6.5 (5.2–7.6)

SF-36 score
Physical component

summary
Mean (SD) 32.9 (7.0) 28.6 (7.4)
Median (IQR) 30.4 (29.2–39.8) 27.7 (24.9–31.9)

Mental component summary
Mean (SD) 43.8 (11.2) 46.2 (9.9)
Median (IQR) 39.3 (36.9–54.3) 45.3 (37.1–53.4)

Beck depression inventory
Mean (SD) 12.5 (9.5) 11.6 (9.8)
Median (IQR) 8.0 (5.0–23.0) 9.0 (5.0–14.0)

Sharp score (van der Heijde
modified) (hands and feet)

Mean (SD) 32.5 (39.7) 47.5 (50.8)
Median (IQR) 20.5 (15.0–38.5) 26.6 (8.5–80.5)

CRP, C reactive protein; DAS28, Disease Activity Score based on 28 joints;
DMARD, disease-modifying antirheumatic drug; ESR, erythrocyte
sedimentation rate; IQR, interquartile range; NSAID, non-steroidal anti-
inflammatory drug; SF-36, short form-36 health survey questionnaire; SJC,
swollen joint count; TJC, tender joint count.
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groups. COL 2–3/4 C long neoepitope levels were lower and
VEGF levels higher in etanercept-treated patients than in
infliximab-treated patients (tables 1 and 2). The normal ranges
in sera for the following biomarkers were used: ICAM-1, 220.6–
317.8 ng/ml (n = 13); MMP-3, 6.4–29.1 ng/ml (n = 20); osteo-
calcin, 5.9–40.3 ng/ml (n = 12); CTX-1, 0.20–1.17 ng/ml
(n = 10); COL 2–3/4C long neoepitope, 38.4–100.5 ng/ml
(n = 15); and VEGF, 70.5–702.6 pg/ml (n = 13). The majority
of normal sera IL8 levels were below the lower limit of
quantification for the assay (15.6 pg/ml); therefore, a normal
range could not be determined. The sera levels of the
biomarkers were within the normal range, with the exception
of ICAM-1 and IL8 (table 2).

Variable changes from baseline to week 14 in levels of ICAM-
1, CTX-1, IL8, COL 2–3/4C long neoepitope, VEGF, osteocalcin
and MMP-3 were observed in both treatment groups. At week
14, there was very little modulation of MMP-3 in either group
of patients, and all groups showed .17% reduction in VEGF
levels from baseline (data not shown).

Table 4 shows the statistically significant correlations
between the per cent change in biomarker levels, and clinical
and radiographic response using Spearman rank analysis. For
patients receiving infliximab, the per cent change in ICAM-1

levels from baseline correlated with ACR50 responses at week
14 (p = 0.014). There was also a significant correlation between
the per cent change in IL8 levels and an ACR20 response at
week 14 (p = 0.027). At week 14 (p = 0.052) and week 16
(p = 0.008), the per cent change in IL8 levels significantly
correlated with an ACR50 response in infliximab-treated
patients (table 4). The per cent change in osteocalcin levels
correlated with a SHS response at week 14 in patients receiving
infliximab (p = 0.005).

For patients who received etanercept, significant correlations
between the per cent change in biomarker levels from baseline
and DAS28 scores were observed for IL8 (p = 0.041) and
osteocalcin (p = 0.011; table 4). No significant correlations
between the percent change in biomarker levels and ACR20 or
ACR50 responses were observed in patients receiving etanercept
(data not shown).

x Ray and MRI evaluation
Overall, the changes in radiographic progression seem to be
comparable between the infliximab and etanercept groups

Table 2 Biomarker levels of patients receiving infliximab and those receiving etanercept,
versus normal levels

Biomarker levels
Normal healthy
range Infliximab Etanercept

ICAM-1 (ng/ml) 220.6–317.8 342.3 (153.9–867.9) 382.8 (200.9–707.6)
(n = 13)

CTX-1 (ng/ml) 0.20–1.17 0.3 (0.1–0.9) 0.3 (0.1–0.4)
(n = 10)

IL8 (pg/ml)* Unable to be
determined�

35.5 (17.7–184.7) 34.0 (19.7–180.6)

COL 2–3/4 C long
neoepitope (ng/ml)

38.4–100.5 103.7 (62.3–361.1) 80.4 (58.2–94.3)
(n = 15)

VEGF (pg/ml) 70.5–702.6 238.6 (67.3–1192) 354.9 (90.5–937.0)
(n = 13)

Osteocalcin (ng/ml) 5.9–40.3 13.4 (1.7–33.6) 9.3 (1.7–28.7)
(n = 12)

Matrix metalloproteinase-
3 (ng/ml)

6.4–29.1 19.1 (4.1–170.3) 17.7 (6.8–68.6)
(n = 20)

COL 2–3/4 C long neoepitope, type II collagen cleavage by collagenase; CTX-1, C-telopeptide-1; ICAM-1, intracellular
adhesion molecule-1; IL, interleukin; VEGF, vascular endothelial growth factor.
*An IQR could not be determined because the majority of normal donors were below the lower limit of quantification
(LLOQ).
�The majority of normal healthy donors had serum levels of IL8 that were below the LLOQ for the assay (15.6 pg/ml);
therefore, a normal range could not be determined.

Table 3 Summary of clinical responses at week 16

Clinical end point
Infliximab
(n = 13)

Etanercept
(n = 14)

ACR20
n (%) 8 (61.5%) 4 (28.6%)

ACR50
n (%) 4 (30.7%) 2 (14.3%)

DAS28
Mean (SD) 4.0 (1.5) 5.2 (1.6)
% change from baseline 230.8 (28.6) 216.0 (24.2)

Patients with DAS28 score ,2.6
n (%) 2 (15.4%) 1 (7.1%)

Patients with HAQ decrease .0.22
n (%) 8 (61.5%) 2 (14.3%)

Patients with HAQ decrease .0.40
n (%) 5 (38.5%) 0 (0.0%)

ACR20, American College of Rheumatology 20% improvement; ACR50,
American College of Rheumatology 50% improvement; DAS28, Disease
Activity Score based on 28 joints; HAQ, Health Assessment Questionnaire.

Table 4 Statistically significant correlations of per cent
change in biomarker levels from baseline, with clinical end
points*

Treatment
Efficacy
parameter r Value p Value

Infliximab (n = 11)
Week 14

ICAM-1 ACR50 0.71 0.014
IL8 ACR20 20.66 0.027
IL8 ACR50 20.59 0.052
Osteocalcin SHS 20.78 0.004

Week 16
IL8 ACR50 20.74 0.008

Etanercept (n = 12)
Week 14

IL8 DAS28 20.59 0.041
Osteocalcin DAS28 0.69 0.011

*Only statistically significant correlations are shown.
ACR20, American College of Rheumatology 20% improvement; ACR50,
American College of Rheumatology 50% improvement; DAS28, Disease
Activity Score based on 28 joints; ICAM-1, intracellular adhesion molecule-
1; IL8, interleukin 8; SHS, Sharp score with the van der Heijde modification.
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(table 5). The data presented in fig 2 (the change in SHS scores
by patient from baseline to week 14) may suggest a difference
between the groups, with 16% more patients demonstrating an
SHS score of (0 in patients receiving infliximab than in those
receiving etanercept. Nonetheless, caution must be exercised in
interpreting these differences, because there are a lack of
formal statistical comparisons, a short observation period and a
limited sample size.

They were no marked differences in the median number of
erosions observed with MRI between patients receiving
infliximab and patients receiving etanercept. The total erosions
at baseline (medians of 5.0 and 5.8, respectively) and at week
14 (medians of 5.8 and 6.0, respectively) were comparable
between the treatment groups (data not shown).

Safety
The average length of treatment was 18.9 weeks for patients
receiving infliximab and 11.8 weeks for patients receiving
etanercept. Infliximab and etanercept were both well tolerated
in this clinical trial, with a similar incidence of adverse and
serious adverse events (table 6).

The most commonly occurring adverse event in all treatment
groups was aggravated RA (musculoskeletal and connective
tissue disorders). Nearly all adverse events were mild or
moderate in intensity. Table 6 lists the adverse events that
were reported in more than one patient in each of the treatment
groups.

No serious adverse events were reported in more than one
patient. Two patients receiving infliximab experienced serious

adverse events (one patient developed urticaria, lymphadeno-
pathy and epistaxis, and another patient developed shingles,
which was considered unrelated to the study agent) and were
discontinued from treatment. One patient receiving etanercept
was discontinued from treatment due to congestive heart
failure, unspecified cardiac neoplasm, viral infection, a cere-
brovascular accident, lung infiltration and respiratory distress,
which were considered unrelated to the study agent by the
investigators. A total of three patients receiving infliximab
experienced one or more infusion reactions, and one patient
receiving etanercept experienced an injection site reaction. No
instances of tuberculosis were reported in either treatment
group.

DISCUSSION
This multicentre, randomised, open-label, clinical trial with
single-blind evaluation of 28 patients with established RA and
an incomplete response to etanercept was one of the first direct
comparison trials of this kind. The design of this trial was novel
because the control group continued etanercept therapy, which
allowed a comparison of outcomes for patients treated with
infliximab. In addition, unlike most comparative studies, there
was no washout period between patients being switched from
etanercept to infliximab. This uninterrupted treatment switch
was possible because the presence of etanercept did not alter
the pharmacokinetics of infliximab (data not shown). Further,
the incorporation of biomarkers and MRI evaluations in this
study allowed for the analysis of biological responses despite
the open design and small numbers.

The preliminary findings in this study suggest that infliximab
treatment does not attenuate the levels of MMP-3 in patients
with established RA (>3 years) who are already treated with a
biological agent, as compared with patients with early RA who
are naive to biological agents (,3 years). A decrease in MMP-3
levels by infliximab was observed in an early clinical study of
infliximab.20 In this small cohort of patients, MMP-3 attenua-
tion was not shown, whereas in a population of patients with
early RA, there was a significant reduction in MMP-3 levels
after 6 weeks of infliximab treatment (p = 0.003).20 These
findings support other studies in which MMP-3 levels
decreased in patients with early RA following treatment with
anti-TNFa therapies21 and disease-modifying antirheumatic
drugs.22 Perhaps this difference is attributed to the fact that
MMP-3 levels may already be low in patients with established

Figure 2 Change in Sharp score with the van der Heijde modification
(SHS) from baseline to week 14 by patient.

Table 5 Summary of x ray scores for infliximab and etanercept groups at baseline through
week 14

Evaluation Week n

Infliximab Etanercept

Mean (SD) Median n Mean (SD) Median

SHS
Week 0 13 32.5 (39.7) 20.5 14 47.5 (50.8) 26.6
Week 14 12 36.2 (40.6) 21.0 12 52.2 (53.6) 33.3
*Change from
week 0 to 14

12 1.0 (4.0) 0.0 12 0.4 (1.3) 0.3

Total erosions
Week 0 13 18.7 (18.6) 18.0 14 28.8 (32.2) 15.2
Week 14 12 20.4 (18.5) 18.8 12 31.3 (34.0) 17.8
*Change from
week 0 to 14

12 0.1 (0.84) 0.0 12 20.1 (0.65) 0.0

JSN
Week 0 13 13.8 (22.0) 7.5 14 18.7 (19.5) 12.6
Week 14 12 15.8 (23.1) 8.0 12 20.9 (20.7) 16.0
*Change from
week 0 to 14

12 0.9 (3.39) 0.0 12 0.6 (1.17) 0.0

JSN, joint space narrowing; SHS, Sharp score with the van der Heijde modification.
*Sample size variations between weeks 0 and 14 affected the numerical differences observed.

Biological switch-designed trial 897

www.annrheumdis.com



RA whose levels may already be under the influence of their
current biological therapy.

Although this clinical trial was small and exploratory, our
results suggest that infliximab may provide additional clinical
benefit for patients with an incomplete response to etanercept.
Other studies have examined switching from one TNFa
inhibitor to another,7–9 11–16 demonstrating that switching
therapies can benefit those patients who have an inadequate
response to a specific therapy; however, these studies did not
include a comparative group which remained on the original
therapy.

We also examined inflammatory and structural damage
biomarkers, as well as correlations between biomarkers, clinical
response and structural damage. Our results suggest differ-
ential regulation of inflammatory (IL8) and bone biomarkers
(osteocalcin) by infliximab and etanercept, and correlations
with clinical response and structural damage in patients with
established RA. These data also suggest differential regulation
of some biomarkers in this population compared with a
population with early RA. Clinical correlations were under-
mined by the small sample size, making it difficult to determine
whether these distinctions were because of the different modes
of action of infliximab and etanercept.

This trial showed similar safety profiles for patients treated
with infliximab or etanercept. These findings are similar to
those of other switch trials that showed no increase in adverse
events for patients who switch from infliximab to etanercept or
from etanercept to infliximab.8 12 23

One of the major limitations of this trial was that it was a
pilot study with a single-blind design. Another limitation was
the small study size, which included only 28 patients, thereby
making statistical comparisons between the treatment groups
tenuous. The sample size was adequate for an exploratory
study, but a larger randomised double-blind trial with a longer
duration of treatment would allow for better comparison
between the treatment groups.

The short duration of the trial also limited the MRI
evaluations and other outcome measurements in these
patients. There were several factors that contributed to the
inconclusive MRI findings. First, the procedure was performed
over a short period of time. Second, not all hand and wrist
joints were imaged. Third, the MRI equipment employed in this
study had a small field of view that did not allow all joints to be

fully visualised. 0.2 T MRI machines are often used in clinical
settings; however, the methodology is not fully validated and
did not show any differences over this very short period of time.

Because TNFa inhibitors have some risks associated with
their administration, it is important for doctors to consider all
options before switching patients from one TNFa inhibitor to
another. The results of this trial suggest that patients who
respond inadequately to one TNFa inhibitor may respond
favourably to another. The clinical response observed in this
study is similar to that observed in other switching studies.23

The design of this trial can serve as a prototype for future
trials involving switching from one biological agent to another.
A large, double-blind direct comparison clinical trial examining
a switch from one TNFa inhibitor to another would be of
significant interest to the rheumatology community. The results
of this trial provide support for the hypothesis that switching
from one anti-TNF therapy to another can be of clinical benefit
in some patients who fail their original therapy.
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Table 6 Incidence of adverse and serious adverse events

Adverse event type

Infliximab (n = 13) Etanercept continue therapy Escape

Week 0–15 Week 16–35 Week 0–35
Week 0–15
(n = 14)

Week 0–35
(n = 5)

Week 16–35
(n = 6)

Serious (SAE) n (% of patients) n (% of patients)
Patients with >1 SAE 0 (0) 1 (7.7) 1 (7.7) 2 (14.3) 1 (20.0) 0 (0)

Gastrointestinal disorders 0 (0) 0 (0) 0 (0) 1 (7.1) 1 (20.0) 0 (0)
Cardiac disorders 0 (0) 0 (0) 0 (0) 1 (7.1) 0 (0) 0 (0)
Musculoskeletal and connective tissue
disorders

0 (0) 1 (7.7) 1 (7.7) 0 (0) 0 (0) 0 (0)

Nervous system disorders 0 (0) 0 (0) 0 (0) 1(7.1) 0 (0) 0 (0)
Respiratory disorders 0 (0) 0 (0) 0 (0) 1 (7.1) 0 (0) 0 (0)

Adverse (AE)*
Patients with >1 AE 7 (53.8) 4 (30.8) 11 (84.6) 7 (50.0) 2 (40.0) 2 (33.3)

Gastrointestinal disorders 0 (0) 0 (0) 0 (0) 3 (21.4) 1 (20) 0 (0)
Musculoskeletal and connective tissue
disorders

2 (15.4) 2 (15.4) 4 (30.8) 1 (7.1) 0 (0) 2 (33.3)

Nervous system disorders 1 (7.7) 0 (0) 1 (7.7) 1 (7.1) 0 (0) 1 (16.7)
Respiratory disorders 1 (7.7) 0 (0) 1 (7.7) 4 (28.6) 0 (0) 0 (0)
Skin and subcutaneous disorders 3 (23.1) 2 (15.4) 5 (38.5) 1 (7.1) 0 (0) 0 (0)
General disorders and site reactions 0 (0) 0 (0) 0 (0) 1 (7.1) 1 (20.0) 0 (0)

AE, adverse event; SAE, serious adverse event.
*AEs were reported in more than one patient.
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