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Abstract
Objective
To evaluate long-term safety and efficacy of etanercept (ETN) in patients with rheumatoid arthritis (RA) without
concomitant disease-modifying antirheumatic drug therapy.

Methods
A total of 549 patients enrolled in this 5-year, open-label extension after completing 1 of 2 randomised controlled studies;
all patients received ETN 25 mg twice weekly during the extension. Safety assessments included physical exams, adverse
events (AEs), vital signs, laboratory tests, and autoantibody evaluations. Key efficacy endpoints included numbers of
responders achieving the American College of Rheumatology (ACR) criteria, low disease activity scores, and disease
remission.

Results
Three hundred and eight (56%) patients completed the 5-year extension study. Total ETN exposure, including that received
during the double-blind studies was 2212 patient-years. Withdrawals for efficacy- and safety-related reasons were 12% and
19%, respectively. The most common AE was upper respiratory infection (44%). Rates of serious infections decreased over
the 5-year period; one case of suspected tuberculosis was reported. Rates of malignancies remained generally consistent
during the 5-year period. There were no reports of demyelinating disease, serious blood dyscrasias, or opportunistic
infections. The relationship between autoantibody titres and clinical events was not statistically significant. Less than 5%
of patients tested positive for anti-etanercept antibodies and all antibodies were non-neutralising. After 5 years, ACR 20,
50, and 70 response rates were 78%, 51%, and 32%, respectively; the mean percentage of patients achieving low disease
activity score (DAS <2 4) and remission (DAS <1.6) were 44% and 20%, respectively.

Conclusion
ETN maintained a favourable safety profile and consistent efficacy throughout the 5-year study duration.
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Introduction

Anti-tumour necrosis factor (anti-TNF-
o) therapies are highly effective and
generally well tolerated in the treatment
of rheumatoid arthritis (RA) (1-9). Of
the TNF-a agents currently in use, the
relative amount of long-term data with
these agents varies and there may be
differences in the risk benefit profile.
Etanercept (ETN), a fully human, TNF-
a receptor fusion protein, has been
shown to reduce disease activity and
the progression of joint damage, and
had a favourable safety profile in sev-
eral randomised controlled studies of 6
to 36 months duration (3,4, 6, 10-13) in
patients with RA. When administered
in combination with methotrexate, ETN
has been shown to halt joint damage
within 1 year of treatment (3, 12). This
effect on disease progression was main-
tained throughout the 3-year duration
of the study with no unexpected safety
events (3).

Changes in immunosurveillance, namely
the incidence of infection including seri-
ous and opportunistic infections, malig-
nancy, mortality and immunogenicity
are concerns associated with RA and
anti-TNF-a therapy. This 5-year open-
label extension study provides additional
data on the long-term efficacy and safety
of ETN with a focus on the influence of
ETN on immunosurveillance.

Methods

Study design and patients

This open-label, multicentre study was
conducted at 58 sites in 12 European
countries (see Appendix). The study
enrolled patients who had previously
completed either of 2 randomised, dou-
ble-blind, placebo-controlled studies
(Fig. 1). All patients received ETN 25
mg subcutaneously twice weekly with-
out any concomitant disease-modifying
anti-rtheumatic drugs (DMARDs). The
study design has been published previ-
ously (14).

The ethics committee for each partici-
pating centre approved the study proto-
col and the consent form. Before enter-
ing the open-label study, each patient
gave written informed consent.

Clinical and laboratory evaluation
Safety evaluations included physical
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examination, reports of adverse events
(AEs), vital signs, routine blood bio-
chemistry, and haematology analysis.
An AE was considered to be a treat-
ment-emergent adverse event (TEAE)
if it occurred during the study or if
the severity of a pre-existing event in-
creased during the study. A serious ad-
verse event (SAE) was any event that
resulted in death; was life threatening,
required hospitalisation, or medical or
surgical intervention; resulted in per-
sistent or significant disability, cancer;
or a congenital defect. Infections were
serious if they met the definition of an
SAE.

Evaluation for the presence of anti-ETN
antibodies was performed using an
enzyme-linked immunosorbent assay
(ELISA). Samples positive (2X baseline
optical density [OD]) for anti-ETN anti-
bodies were then tested for neutralising
activity using competitive ELISA.
Efficacy evaluations included swollen
and tender joint counts (66/68 counts),
patient’s assessment of pain, patient and
physician global assessments of disease
activity, Health Assessment Question-
naire (HAQ), erythrocyte sedimenta-
tion rate (ESR) levels, and C-reactive
protein (CRP) levels.

Statistical analyses

In this open-label study, the emphasis
was on descriptive statistics because
only 1 treatment group was evaluated.
The primary analysis was assessment
of long-term safety parameters. The
baseline used for safety parameters
was the start of the open-label study.
Assessment of clinical efficacy of ETN
was secondary to the safety endpoint.
The main efficacy endpoints were the
number of painful and swollen joints.
Efficacy parameters were analysed us-
ing the last observation carried forward
(LOCF) approach and included patients
who received at least 1 dose of ETN,
the modified intent-to-treat (mITT)
population. For efficacy parameters,
the baseline values were assessed be-
fore the start of ETN treatment. For
patients who received ETN, it meant
the assessments performed at the base-
line visit before the start of the double-
blind trials; for patients who received
placebo during the double-blind trials,
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Fig. 1. Flow chart of patients from the double-blind studies to the long-term open-label study.
Study 0881A1-301-EU included patients who had previously completed either study 0881A1-100-EU or study 0881A1-300-EU. Study 0881A1-100-EU
was a pharmacokinetic/pharmacodynamic double-blind, placebo-controlled study of etanercept in patients with rheumatoid arthritis. Study 0881A1-300-EU
was a double-blind, placebo-controlled study of the efficacy and safety of 4 different doses of etanercept in patients with rheumatoid arthritis.

it was the assessments performed at the
last visit before the open-label study.
Malignancy rates were compared to
the Surveillance, Epidemiology, and
End Results (SEER) database in order
to evaluate the expected number of ma-
lignant events (15) compared to those
reported during the study.

The annual rate of death was compared
to the incidence rates for the general
US population, adjusted for age and sex
(16).

A standardised incidence ratio (SIR)
analysis of opportunistic infections,
including fungal, protozoal, bacterial,
and atypical mycobacterial, was per-
formed. Organisms were selected based
upon the Centres’ for Disease Control
and Prevention (CDC) definition of
opportunistic infections, as listed for
reference in evaluation of subjects with
human immunodeficiency virus (17).
With 549 patients, there was a >90%

probability of observing an AE with
a true incidence of 1% or more and a
50% probability of observing at least 1
event with a true underlying incidence
of 0.13%.

Results

A total of 549 patients, who had previ-
ously completed 1 of 2 randomised dou-
ble-blind studies, were enrolled in this
open-label extension (Fig. 1). Baseline
demographics, disease characteristics,
and RA therapy at entry into the double-
blind studies have been published (14).
ETN exposure accrued was 2040 pa-
tient-years over the 5 years of the open-
label extension and 2212 patient-years
when the exposure included the patients
receiving ETN during the double-blind
studies (Study 100 and 300). The reten-
tion rate was 56% after 5 years (Table I).
All discontinuations and the subsets of
discontinuations due to adverse events
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and unsatisfactory response have been
charted in a Kaplan-Meier plot (Fig. 2).
Although AEs were the most common
reason for premature withdrawal from
the study (Table I), there was no cluster-
ing of AEs that were predominantly re-
sponsible for patient withdrawals. After
year 3, the cumulative discontinuation
rate because of unsatisfactory response
remained essentially constant until the
end of the study.

Safety

The most frequently reported TEAEs
were upper respiratory infection, ac-
cidental injury, injection site reaction,
flu syndrome, and infection (Table II).
There were no cases of demyelinating
disease of the central nervous system
or blood dyscrasias.

Of a total of 302 SAEs reported during
the study, 106 resulted in discontinua-
tions and 16 resulted in deaths. Yearly
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100 Table I. Primary reason for study with-
drawal*.
90 -
- Reason no. (%)
°
2 go -
“'3 Any reason for withdrawal 241 (44%)
§ Adverse event 106 (19%)
g 70 1 Unsatisfactory response 67 (12%)
§ Other nonmedical event 28 (5%)
a 60 1 Patient request 23 (4%)
§ Protocol violation 13 (2%)
a 50 1 Failed to return 4 (<1%)
:'_.' 04 T - *Values refer to the number (%).
e %71 e -
5 e
> 30 et i Table II. Treatment-emergent adverse
i events (=10%).
o
a TEAE % of patients
Upper respiratory infection 44
Accidental injury 36
Injection site reaction 28
Flu syndrome 26
Years Infection 26
Anv R Ad Event Unsatisfactory R Abdominal pain 20
---- Any Reason — verse Event - - Unsatistactory Response Back pain 20
Fig. 2. Kaplan-Meier plot of discontinuations over the 5-year duration of the study. Pharyngitis 19
Bronchitis 18
) ) ) ) o Headache 18
rates of serious infections, deaths, and  0.539 per 100 patient-years), bronchitis ~ Rash 18
malignancies are presented in Table (n=8;0.392 per 100 patient-years),and  Cough increased 17
III. A total of 94 patients reported 130  pyogenic arthritis (n=8; 0.392 per 100 iht';l":fg,a }é
. . . . . rtnr: 1
serious infections during the.stud.y; the patlent—years).. . . Diarrhoea 15
most commonly reported serious infec-  Of the 14 patients with a history of tu-  Hypertension 15
tions according to COSTART (Coding  berculosis (TB), none experienced TB  Urinary tract infection 13
Symbols for a Thesaurus of Adverse reactivation. One case of suspected TB ia;‘lm‘fmerms ﬁ
Reaction Terms) preferred terms were ~ was reported in a patient from Spain | stemia
. X . . . . njection site hemorrhages 11
infection (n=18; 0.882 per 100 patient-  with a history of occupational pneumo-  paip 11
years), pneumonia (n=15; 0.735 per coniosis (Caplan syndrome). This pa-  Pruritus 11
100 patient-years), sepsis (n=15; 0.735 tient had a positive tuberculin test with- Bepfess“m ig
per 100 patient-years), abscess (n=11; out evidence of mycobacterium and ausea
Table III. Medically important safety events over 5 years.
Years on Etanercept
Parameter Year 1 Year 2 Year 3 Year 4 Year 5 Year >5 Total
(n=549) (n=469) (n=420) (n=369) (n=340) (n=263) (n=549)
Patient-years 496 441 389 347 321 47 2040
Serious infections
No. of events 37 26 26 21 17 3 130
Infections per 100 patient-years 75 59 6.7 6.1 53 6.4 6.4
Deaths
No. of events 4 0 3 6 2 1 16
Deaths per 100 patient-years 0.8 0 0.8 1.7 0.6 2.1 0.8
Patient-years™ 5184 4554 403.6 359.0 333.1 142.8 2212
Malignancies
No. of events 4 7 3 5 2 1 22f
Malignancies per 100 patient-years 0.772 1.537 0.743 1.393 0.300 1.400 0.995

*Includes double-blind and open-label exposure data for those patients who entered the extension trial. Includes 4 cases of non-melanoma skin cancers.
Expected cases: 18.7 based on the NCI SEER database.
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Table IV. Types of malignancies.

No. of
event

Event

Acute myeloblastic leukemia
Breast carcinoma

Bladder carcinoma
Disseminated carcinoma
Gastrointestinal neoplasia/carcinoma
Lung carcinoma

Lymphoma

Mouth carcinoma

Myeloma

Ovarian carcinoma

Skin carcinoma™

Total

Do o e om0 W) m — U e

N
NS}

*3 cases of basal cell carcinoma and 1 case of sq-
uamous cell carcinoma (reported 3 months after
study completion).

was withdrawn from the study. There
were no reports of opportunistic infec-
tions caused by atypical mycobacteria,
bacteria, fungi, or protozoa.

The number of malignancies observed
in this study was compared with the
expected rates of cancers in an age-
and sex- matched cohort from the US
general population, using the National
Cancer Institute SEER database (15).
The expected number calculated from
the SEER database, which excludes
non-melanoma skin cancers, was 18.7,
which is similar to the 18 cases (ex-
cluding 4 non-melanoma skin cancers)
observed in this study.

The numbers of cases of malignancies
reported yearly remained stable over
the course of the study (Table III). The
types and numbers of cases reported
during the 5 years of this open-label
study are shown in Table IV. Other
than the 1 previously reported case of
lymphoma (14), which occurred during
year 1, there were no additional cases of
lymphoma reported during the 5 years
of the study. This 1 lymphoma reported
during the study was similar to the ex-
pected number (0.7) for the general US
population, calculated from the SEER
database (15). The SIR was 1.4 (95%
CI: 0.04-8.02) for the number of lym-
phomas observed versus the number
expected in the general US population.
During this 5-year study, the total
number of deaths was 16 (Table III),
which is lower than the expected 21
deaths using the incidence rates for the
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Mean Number of Joints
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—&- Tender (LOCF)

—-O- Swollen (Observed) - Tender (Observed)

Fig. 3. Mean number of tender/painful joints and swollen joints.

LOCEF: last observation carried forward.
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Fig. 4. Percentage of patients achieving ACR 20, ACR 50, and ACR 70 response rates.
ACR: American College of Rheumatology; LOCEF: last observation carried forward.

general US population, adjusted for age
and sex (16). Five of the deaths report-
ed were the outcomes of AEs involving
the cardiovascular system. The number
of deaths did not increase with increas-
ing exposure to ETN (Table III).

Over the 5 years, there were no reports
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of grade 4 laboratory test abnormalities
associated with an AE; 7 events of grade
3 laboratory abnormalities were associ-
ated with AEs. These events led to 5 pa-
tients withdrawing from the study be-
cause of the following associated AEs:
elevated levels of hepatic transaminases
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Fig. 5. Percentage (%) of patients achieving DAS <2.4 (Low Disease Activity) and DAS <1.6 (Remis-

sion).

DAS: Disease Activity Score; LOCF: last observation carried forward.

Table V. Mean percentage (%) improvement from baseline for disease activity variables.

Year
Variable 1 2 3 4 5
n=549 n=469 n=420 n=369 n=340
Pain (visual analogue scale) 48 49 49 48 49
Physician global assessment 57 60 60 58 58
Patient global assessment 49 49 48 48 48
Health Assessment Questionnaire 41 41 40 39 40
C-reactive protein (mg/L) 26 24 17 26 23
Erythrocyte sedimentation rate 28 28 24 26 23
Disease Activity Score 46 49 49 49 49
Duration of morning stiffness (min) 63 69 73 73 72

(n=2), alcoholic hepatitis (n=1), chole-
cystitis (n=1), and pyelonephritis (n=1).
Many of the reports of grade 3 labora-
tory abnormalities were isolated events
that were normal in subsequent tests.

Ateach visit up to week 193,~5% of the

patients tested positive for anti-etaner-
cept antibodies and the incidence of
patients with 3 or more positive results
was 5.4%. Antibodies were transient
in nature and all antibodies were non-
neutralising. There was no statistically
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significant difference in the overall in-
cidence of AEs, injection site reactions,
allergic reactions, and discontinuations
from the study due to AEs between pa-
tients who tested positive or negative
for anti-etanercept antibodies at 1 or
more time points.

Efficacy

The mean number of tender or painful
joints and swollen joints decreased dra-
matically shortly after treatment with
ETN and remained consistently low,
thereafter (Fig. 3). At 5 years, the num-
bers were reduced from 31.0 and 224,
respectively to 8.6 (-72%) and 5.7 (-74%)
in the LOCF analysis and to 6.0 (-81%)
and 3.5 (-84%) in the observed results.
The percentage of patients meeting ACR
20 criteria increased sharply shortly af-
ter ETN was initiated and remained rel-
atively constant thereafter. At 5 years,
ACR 20, ACR 50, and ACR 70 scores
were achieved by 78%, 51%, and 32%
of patients by LOCF analysis and 90%,
61%, and 37% in the observed results
(Fig. 4).

At 5 years, the percentage of patients
achieving low disease activity meas-
ured by disease activity score (DAS)
<24 and disease remission measured
by DAS <1.6 were 44% and 20%, re-
spectively by LOCF analysis (Fig. 5).
In the observed results, the percentage
of patients achieving low disease activ-
ity and remission were 54% and 30%,
respectively.

Significant improvements occurred in
several key measures of disease activi-
ty, such as patient’s assessment of pain,
physician’s and patient’s global assess-
ments, HAQ, CRP, ESR, disease activ-
ity score (DAS), and duration of morn-
ing stiffness, during the first month
of ETN therapy (14). These improve-
ments were sustained through year 5 of
the study (Table V).

To determine whether anti-etanercept
antibodies resultin reduced efficacy, the
mean numbers of swollen and painful
joints were compared between patients
positive for these antibodies versus all
patients (Tables VI and VII). The mean
number of painful and swollen joints in
patients with a positive anti-etanercept
antibody test was similar to those with-
out anti-etanercept antibodies.
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Table VI. Mean change from baseline of tender joint counts for patients who tested positive

for anti-etanercept antibodies (LOCF).

Tender Joint Counts

Patients with positive anti-etanercept antibodies

All patients (n=549)

Visit no. patients Baseline mean ~ Mean change Baseline mean ~ Mean change
from baseline from baseline
for patients
Week 49 33 28.3 20.6 31.0 21.2
Week 97 18 30.6 222 31.0 21.9
Week 145 23 36.1 25.5 31.0 22.1
Week 193 8 393 24.1 31.0 223

LOCEF: last observation carried forward.

Table VII. Mean change from baseline of swollen joint counts for patients who tested posi-

tive for anti-etanercept antibodies (LOCF).

Swollen Joint Counts

Patients with positive anti-etanercept antibodies

All patients (n=549)

Visit no. patients ~ Baseline mean =~ Mean change Baseline mean ~ Mean change
from baseline from baseline
for patients
Week 49 33 222 15.6 224 15.8
Week 97 18 18.5 104 224 16.2
Week 145 23 270 204 224 16.3
Week 193 8 229 17.8 224 16.7

LOCEF: last observation carried forward.

Discussion

The introduction of ETN and other
TNF-a inhibitors in the late 1990s has
had a substantial impact on treatment
paradigms for RA. Because RA is a
chronic disease requiring long-term
treatment, increasing attention has been
paid to the long-term safety profile of
these therapies. The theoretical and
clinical concerns associated with anti-
TNF-a therapy have been focused on
changes in immunosurveillance, name-
ly the incidence of infection including
serious and opportunistic infections,
malignancy, and immunogenicity. In
the only other 5-year study evaluating
etanercept, a favourable safety profile
has been provided for ETN in the treat-
ment patients with ankylosing spond-
ylitis (18). The data collected from RA
patients in this open-label experience
provides 5 years of additional safety in-
formation on the long-term use of ETN
and associated risk-benefit profile.
There are a number of reports in the
literature regarding the potential for
anti-TNF-a therapy to increase serious

infections in RA patients due to the im-
portant role of TNF-a in host defense
(19, 20). It has been shown that patients
with RA have an increased risk for seri-
ous infections compared to the general
population (21, 22). The increase may
be due to the immune dysfunction as-
sociated with RA, the effects of thera-
peutic agents, or a combination of these
factors (22).

Over the 5-year duration of ETN treat-
ment in this study, the rate of serious
infections was 6.4 events/100 patient-
years. In the 3-year randomised-control-
led TEMPO study (3), the rates of serious
infections were 4.6 events/100 patient-
years and 5.7 events/100 patient-years
for patients receiving ETN and metho-
trexate, respectively. A retrospectively
defined, longitudinal, population-based
cohort study of 609 RA patients, who
were predominately naive to anti-TNF-a
agents, reported a rate of 9.6 events/100
patient-years for patients primarily treat-
ed with conventional DMARDs (23).

In the British Society for Rheumatology
Biologics Register (BSRBR) study (24),
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after adjusting for baseline risk, there
was no difference in the overall rate of
serious infections reported by patients
who received ETN (5.13 events/100
patient-years [95% CI. 4.47-5.85])
compared to those receiving traditional
DMARD therapy (4.1 events/100 pa-
tient-years [95% CI: 3.14-5.35]). An
analysis of serious infections in patients
enrolled in the German Rheumatoid Ar-
thritis-Observation of Biologic Therapy
(RABBIT) Registry found that the rates
for etanercept (6.4; 95% CI: 4.5-9.1)
and infliximab (6.2; 95% CI: 4.0-9.5)
were higher than that reported by pa-
tients receiving conventional DMARDs
(2.3: 95% CI: 1.3-3.9; p=0.0016) (25).
However, it should be noted that more
than 50% of patients receiving etaner-
cept and 90% receiving infliximab were
also receiving concomitant DMARD
therapy. In Swedish patients with RA,
Askling et al. observed a small increase
in the rate of hospitalisations for infec-
tions during the first year of therapy
with anti-TNF agents compared with
anti-TNF-naive controls (rate ratio
[RR] 1.43; 95% CI: 1.18-1.73) (26).
The difference diminished over time
(0.82;0.62 to 1.08) for patients remain-
ing on their first anti-TNF treatment for
more than 2 years. Based on the reports
above, patients treated with ETN in the
long-term management of RA appear to
have only a limited increased risk for
serious infection over patients treated
with DMARDS.

Given the known mechanism of action
of TNF-a inhibitors, there is interest in
determining their potential for increas-
ing the risk of opportunistic infections.
It has been noted in the literature that
preclinical and clinical data indicate
that there is an increased risk of TB
(newly acquired and reactivation) and
other granulomatous infections asso-
ciated with anti-TNF-a therapies (24,
27-29). In passive surveillance studies
of patients with RA or Crohn’s dis-
ease and treated with ETN, infliximab
(INF), or adalimumab (ADA), differ-
ences were observed in the incidence
of granulomatous infections including
TB, histoplasmosis, listeriosis, and
coccidioidomycosis, with ETN having
fewer events than INF and ADA (29).
Wallis et al. (27) observed similar find-
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ings while comparing ETN and INF
using the US Food and Drug Adminis-
tration (FDA) Adverse Event Report-
ing System (AERS) reports from 1998
through the third quarter of 2002; the
overall risk of granulomatous infection
was significantly greater (p<0.001) in
patients treated with INF compared to
those treated with ETN. Interestingly,
in the current study only 1 case of new
onset TB was reported and no reports
of opportunistic infections caused by
atypical mycobacteria, bacteria, fungi,
or protozoa after 5 years of treatment
were observed.

While the specific reasons for the low-
er rate of TB and other granulomatous
infections observed in ETN-treated
patients remains unclear it may be re-
lated to differences in the mechanisms
of action. For example, ETN primarily
binds soluble TNF and is known to
have fast rates of association and dis-
sociation with TNF. The rate of bind-
ing specificity suggests that ETN may
only transiently neutralise the activity
of an individual TNF molecule. In con-
trast, the binding characteristics of in-
fliximab are consistent with causing a
more complete and sustained neutrali-
sation of TNF (30, 31). The differences
in TNF binding specificities between
ETN and IFN may have differential ef-
fects on host defenses (30, 31). Another
potential explanation for the seemingly
lower incidence of TB with ETN treat-
ment compared to treatment with mon-
oclonal anti-TNF agents may be dif-
ferences in T-cell activation and IFN-y
production. Saliu et al. reported that in
vitro, INF and ADA inhibit T-cell acti-
vation and IFN-y production, immune
responses critical to protection against
TB, whereas ETN did not (32).

Due to the importance of TNF-a in tu-
mour surveillance it has been suggested
that TNF inhibitors may be associated
with an increased risk of malignancy
(33, 35). Thus, long-term follow-up in
clinical trials is critical in evaluating
the risk of developing malignancy with
chronic administration of TNF-a ther-
apy. There were 18 SEER cancers and
4 non-melanoma skin cancers over the
5-year follow-up period. The incidence
of malignancies was relatively constant
for each of the 5 years of treatment with

no unusual clustering of any particular
cancer. The 18 observed cases of ma-
lignancy, not including non-melanoma
skin cancers, are similar to the expected
18.7 cases based on the age- and sex-
matched general population from the
SEER database (15), a database of can-
cers that have been reported in North
America. There was 1 reported case of
lymphoma (14), similar to the expected
number of lymphoma cases (0.7) from
the SEER database. This is also simi-
lar to the solid tumour malignancy SIR
observed in the Swedish Biologic Reg-
ister (ARTIS) in which the TNF-a an-
tagonist RA cohort was 0.9 (95% CI:
0.7-1.2) compared to the early arthritis
RA cohort (SIR=1.1, 95% CI: 0.9-1.3)
(36, 37).

Recently, a meta-analysis was conduct-
ed evaluating data from randomised
controlled trials of ETN. In this analy-
sis conducted by Bongartz et al. (38),
9 ETN RA trials were evaluated for
the incidence of treatment-emergent
SEER and Non-Melanoma Skin Can-
cer (NMSC) malignancies. In the com-
bined analysis of SEER and NMSC the
difference between the ETN and con-
trol groups was not statistically signifi-
cant (hazard ratio (HR) 1.84 [95% CI:
0.79-4.28]; p=0.16). In other analyses
from observational studies and regis-
tries, patients treated with anti-TNF
therapies (39-43), including ETN (39-
41, 43), were at no higher risk of ma-
lignancy than those not treated with
anti-TNF agents. A similar conclusion
was drawn from an analysis of com-
bined data from the Swedish Biologics
Register, Swedish Registers of RA, and
the Swedish Cancer Register (44).

The risk of mortality is generally
higher in the RA population compared
with the general population (45-48). It
has been reported that the lifespan of
a patient with inflammatory rheumatic
disease, including RA, is 5 to 15 years
less than someone of the same sex and
age without the disease (46). While
the RA population experiences earlier
cardiovascular disease and an increase
incidence of infection, pulmonary,
gastrointestinal, and renal disease, the
causes of death are similar to the gen-
eral population (46, 49). The causes
of death in this study were varied; the
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most common cause of death was due
to infection. Of note, the rate of infec-
tion did not increase with increased
exposure, i.e. over the duration of the
study.

Over the 5-year course of this study,
there were 16 deaths. This was lower
than the 21 deaths expected for the
general US population (50), adjusted
for age and sex over the same period.
The lower mortality rate observed in
this study correlates with an analysis
by Carmona et al. (51), which indicat-
ed that overall mortality was reduced
in RA patients receiving treatment with
TNF-o antagonists compared to those
who were anti-TNF-a naive (RR 0.32;
95% C10.20 t0 0.53; p<0.001). Howev-
er, it should be noted that patients who
discontinued early were followed up to
the time of discontinuation and for 30
days thereafter. This was a limitation
to the current analysis because patients
who withdrew early from this study
were not followed and therefore, their
data is not included in the safety results
presented. Also, patients recruited to
clinical trials, such as the current one,
may have a generally lower mortality
than an average RA population because
the seriously ill patients or patients with
serious comorbidities are excluded dur-
ing the recruitment process.

Previous reports describe a potential
correlation between baseline disease
severity and risk of death (49, 52). El-
evated measures of disease activity,
such as ESR, CRP, and the number of
tender and swollen joints, may be im-
portant predictors of premature death.
Thus, reduction and control of disease
activity may decrease the risk of early
death in patients with RA. This makes
the survival rates in this study of partic-
ular interest given the severity of base-
line disease in the ETN population of
this study. Mean ESR and mean CRP,
at baseline were 44.3 and 44 .4 mg/dL;
at 5-years these markers of disease ac-
tivity were reduced to 31.0, and 224
respectively. At 5 years, the mean num-
bers of tender and swollen joints were
reduced from 31.0 at baseline to 8.6 and
22 4 at baseline to 5.7, respectively.
Immunogenicity associated with long-
term administration of biologic agents
is another area of clinical concern. It
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has been shown that administration of
biologic preparations can induce the
formation of a variety of antibodies. In
assessing the clinical impact of these
antibodies, it is important to recognise
that antibodies produced by the various
biologic agents such as human anti-chi-
meric antibodies (HACA) and human
anti-human antibodies (HAHA) have
been associated with diminished treat-
ment response (53, 54). In this study
~5% of patients tested positive for
anti-etanercept antibodies at 1 or more
time points; these antibodies were non-
neutralising by assay and did not affect
either the efficacy or safety profile of
ETN in these patients.

In addition to the immune-mediated
effects of biological agents on various
safety outcomes, attention to mainte-
nance of long-term efficacy is a key
consideration in the management of
RA. Overall, after 5 years of exposure
there was no attenuation of the thera-
peutic response.

In conclusion, the safety and efficacy
results of this 5-year open-label study
in European RA patients are consist-
ent with those reported in previously
published double-blind and open-la-
bel studies as well as registry data. A
favourable risk benefit assessment for
ETN was obtained in this cohort of pa-
tients as it was well tolerated, no unex-
pected safety concerns were identified,
and there was no loss of efficacy over
time.
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