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Abstract The traditional approach to the treatment of rheumatoid arthritis (RA) has been

the use of nonsteroidal anti-inflammatory drugs usually in combination with a
disease-modifying antirheumatic drug (DMARD) such as hydroxychloroquine,
gold, sulfasalazine, methotrexate, leflunomide or cyclosporin. Each of these
DMARD:s has its own distinct toxicities but has also been shown to be effective
inreducing signs and symptoms of disease and to some extent, reduce radiological
progression.

Within the past 10 years, the combination of several traditional DMARDs has
been shown to have increased efficacy over monotherapy without a significant
increase in toxicity in a majority of studies.

Recently, the US Food and Drug Administration has approved infliximab, a
chimeric monoclonal antibody to tumour necrosis factor (TNF)-o. in combination
with methotrexate, for the treatment of signs and symptoms of RA, delay of
radiological progression of disease and improvement of physical function while
anakinra, an interleukin-1 receptor antagonist, has been approved for the treat-
ment of the signs and symptoms of RA either as monotherapy or in combination
with methotrexate.

Etanercept is the first biological response modifier approved for use in RA in
the US. Double-blind, randomised controlled studies have shown etanercept to
be effective therapy in patients with RA who have had inadequate response to
DMARD:s, in combination with methotrexate, and as early monotherapy. Similar
results were seen in juvenile and psoriatic arthritis in DMARD nonresponders.
Open-label studies have shown efficacy in adult Still’s disease, ankylosing spon-
dylitis, progressive systemic sclerosis, Wegener’s granulomatosis and chronic
uveitis.

Safety issues are a concern because of the ubiquitous role of TNF. To date the
only consistent adverse event seen with etanercept has been injection site reac-
tions. Infections occur at the same rate and with the same frequency as the placebo
population. There should be caution, however, with using etanercept in patients
with a serious infection, or recurrent infections or patients with untreated or latent
tuberculosis. As of yet there has not been seen an increase of malignancies. Rare
neurological and haematological events have been noted.

Etanercept has been a significant addition to the armamentarium of medica-
tions for the treatment of RA, juvenile and psoriatic arthritis. Preliminary data
show that it may be well tolerated and effective in other rheumatic diseases in
which there is over production of TNFa.
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1. Background

Rheumatoid arthritis (RA) is a systemic inflam-
matory disease with its primary manifestation in
the synovium. The disease is characterised by a
chronic, symmetric polyarthritis that typically af-
fects the wrists, hands and feet as well as other
synovial joints. It is a systemic disease charac-
terised by fatigue, low-grade fever, anaemia, sero-
sitis and a systemic vasculitis.!!]

RA has been described worldwide with a prev-
alence of 1% in the adult population. The age dis-
tribution is unimodal with the peak age of onset
between the fourth and sixth decades of life.
Women are twice as likely to have the disease.[?3]

Mortality is increased in patients with RA.[45]
Mean life expectancy is shortened by 7 years in
males and 3 years in female.l%) Death most often
results from infection, heart disease, respiratory
failure, renal failure and gastrointestinal disease.
Patients with RA are prone to premature athero-
sclerosis.[”! Since it is a chronic disabling condi-
tion, one of the most important economic out-
comes is work disability. Rates of work disability
in the US and Europe range from 22 to 85% and
31 to 80%, respectively.l?]

The primary goals of management of RA in-
clude alleviation of pain, reduction of inflamma-
tion, preservation of muscle strength and joint
function, prevention of joint damage and mainte-
nance of as normal a lifestyle as possible.!*]

1.1 Efficacy and Safety of Traditional
Disease-Modifying Anti-Rheumatic
Drugs (DMARDs)

For many years the traditional approach to treat-
ment of RA was to provide symptomatic relief with
aspirin (acetylsalicylic acid) or nonsteroidal anti-
inflammatory drugs (NSAIDs). As the disease pro-
gressed, usually by an average of 4 years, physi-
cians would add disease-modifying anti-rheumatic
drugs (DMARDs) and/or corticosteroids. The
most commonly used compounds include gold
(parenteral or oral), hydroxychloroquine, sul-
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fasalazine, cyclosporin, methotrexate and, recently,
leflunomide.

1.2 Hydroxychloroquine

Hydroxychloroquine has been used in early, mild
disease primarily because it is relatively safe.l1?]
Many patients, however, have only a modest re-
sponse. Hydroxychloroquine interferes with anti-
gen processing, leading to reduced stimulation of
CD4+ T cells resulting in down-regulation of auto-
immune response.!'!

1.3 Gold

Parenteral organic gold compounds have been
used since the 1920s for the treatment of RA.[10]
Its clinical efficacy has been shown in double-
blind studies!!?! and radiographic efficacy has
been demonstrated by decreased Sharp scores.[13]
The comparison of weekly administration of par-
enteral gold 50mg with weekly administration of
methotrexate 15mg showed a higher proportion of
patients reaching remission with gold but also in-
creased toxicity with gold.l'4] Adverse reactions
including mucocutaneous reactions, proteinuria
and cytopenias have limited the use of gold.

1.4 Sulfasalazine

Early uncontrolled trials!!>-1%! in the late 1940s
demonstrated efficacy of sulfasalazine, which was
confirmed later in controlled trials.l'7-261 Two of
these trials!?5-26l showed delay of radiographic pro-
gression when compared with placebo. In a meta-
analysis,!?’! sulfasalazine was comparable in effi-
cacy to gold, penicillamine and methotrexate.
Sulfasalazine has a wide range of adverse effects,
which limits its clinical usefulness./?8! These in-
clude adverse gastrointestinal (GI) and hepatic ef-
fects (including transaminitis), rash, neutropenia,
aplastic anaemia, agranulocytosis, haemolysis,
yellowish skin discoloration of skin, urine and con-
tact lenses as well as reversible infertility in men.
Sulfasalazine, although not commonly used as
first-line DMARD therapy in the US, remains very

Drug Safety 2002; 25 (3)
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popular with rheumatologists elsewhere in the
world.

1.5 Methotrexate

Methotrexate, an analogue of folic acid, is an anti-
metabolite. Four double-blind, randomised, placebo-
controlled trials with oral or intramuscular metho-
trexate showed superior efficacy to placebo.[29-32]
A meta-analysisP3 showed that methotrexate-
treated patients had significant improvement in
swollen and tender joints, joint pain and morning
stiffness. Multiple other studies have confirmed its
efficacy.3+401 [t has become the ‘gold’ standard by
which all new DMARD therapies for RA are
judged.[*1-44] A meta-analysis showed that metho-
trexate is superior to hydroxychloroquine and oral
gold, and comparable with sulfasalazine, intra-
muscular gold, penicillamine and leflunomide in
efficacy.l?71 It is better tolerated than each of these
other than leflunomide to which it is compara-
ble.[27:4546] Healing of erosions but not prevention
of disease progression has been documented with
methotrexate,[47-54! although it has recently been
shown that it slows disease progression.l3! Pro-
spective long-term studies have shown that meth-
otrexate is better tolerated and more efficacious
than older DMARDs and that a far higher percent-
age of patients remain on for a longer period of
time when compared with these DMARDs.[56-38]
Adverse effects include stomatitis, GI intolerance,
and bone marrow suppression (all responsive to
folic acid supplementation), idiosyncratic allergic-
like lung injury and liver damage, the latter requir-
ing frequent and careful monitoring of hepatic en-
zyme levels.[5%60] [t is an abortifacient and causes
birth defects. Conception should be avoided on this
medication and both males and females should
employ appropriate contraceptive measures.

1.6 Leflunomide

Leflunomide is an antiproliferative isoxazole
compound. A placebo-controlled trial compared
leflunomide, methotrexate and placebo for 52

© Adis Infernational Limited. All rights reserved.

weeks.[*0] ACR 201! is defined as at least a 20%
improvement in tender and swollen joint count as
well as at least a 20% improvement in at least three
of the following five parameters: (i) patient assess-
ment of pain; (ii) patient global assessment of dis-
ease activity; (iii) physician global assessment of
disease activity; (iv) acute phase reactants [ery-
throcyte sedimentation rate (ESR) or C-reactive
protein (CRP)]; and (v) measurement of physical
function [such as Health Assessment Question-
naire (HAQ)]. An ACR 50 would require at least a
50% improvement in these same parameters and an
ACR 70 a 70% improvement. In this trial, ACR 20
response rates of 52, 48 and 26% and ACR 50 re-
sponse of 34, 23 and 8% for leflunomide, metho-
trexate and placebo, respectively, were seen. The
response with leflunomide and methotrexate were
statistically equivalent and significantly greater
than placebo. Several multinational trials have
confirmed these results.[0263 A 24-week double-
blind, randomised, controlled trial comparing lef-
lunomide, sulfasalazine and placebo showed ACR
20 response rates of 55, 56, and 29% and ACR 50
response of 33, 30, and 14% for leflunomide, sulfa-
salazine and placebo, respectively.** Leflunomide-
treated patients had improved function as assessed
by the HAQ when compared with sulfasalazine or
methotrexate. Leflunomide, sulfasalazine, and
methotrexate all significantly retarded x-ray pro-
gression compared with placebo, but the degree of
disease progression was significantly less with
leflunomide than with methotrexate or sulfasala-
zine.135:65:66] Two trials explored the combination
of leflunomide with methotrexate. Both showed a
significant clinical improvement with the combi-
nation. A significant number of patients in both
trials had elevated transaminase levels.[67-%8] Com-
mon adverse effects of leflunomide are diarrhoea,
dyspepsia, abdominal pain, elevation of liver trans-
aminase levels, hypertension, rash, reversible alo-
pecia and headaches. [46,55.62-68]

Drug Safety 2002; 25 (3)
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2. Combination Therapy

2.1 Triple Therapy

In a double-blind, controlled, randomised
study, the combination of methotrexate 7.5 to 17.5
mg/week, sulfasalazine 500mg twice daily plus
hydroxychloroquine 200mg twice daily was com-
pared with methotrexate alone and the combina-
tion of sulfasalazine plus hydroxychloroquine.[6%]
After 24 months, 77% of patients receiving triple
therapy, 40% of those receiving sulfasalazine plus
hydroxychloroquine and 33% receiving metho-
trexate alone achieved a clinically significant re-
sponse. The study has to be interpreted in the light
of a slow escalation and low dose of methotrexate
and use of low-dose sulfasalazine.

2.2 Cyclosporin Plus Methotrexate

In a 6-month randomised, double-blind trial, the
combination of cyclosporin 2.5 to 5 mg/kg plus
methotrexate <15 mg/week was compared with
methotrexate plus placebo in patients with partial
response to methotrexate.[’%1 48% of patients
treated with methotrexate plus cyclosporin
achieved an ACR 20 compared with 16% of pa-
tients treated with methotrexate alone. However,
serum creatinine levels increased significantly in
patients treated with methotrexate plus cyclo-
sporin.

2.3 Sulfasalazine Plus Methotrexate

In a double-blind, randomised, step-down de-
sign trial, the combination of sulfasalazine 500
mg/day (increased to 2000 mg/day over a period
of 3 weeks), methotrexate 7.5 mg/week and a pred-
nisolone taper (with an unusually high starting
dosage of prednisolone) was compared with sul-
fasalazine alone in 155 patients with early RA.[7!]
After 40 weeks, patients were treated solely with
sulfasalazine as prednisolone was discontinued af-
ter 28 weeks and methotrexate after 40 weeks. At
28 weeks 72% of patients in the combination ther-
apy group achieved an ACR 20, as compared with

© Adis Infernational Limited. All rights reserved.

49% in the sulfasalazine only group. Radiological
evaluation after 28 weeks of treatment showed that
31% of patients in the combination group had a
stable Sharp’s score with a slower rate of progres-
sion compared with only 13% in the sulfasalazine

group.

3. Role of Tumour Necrosis Factor-a.
and Interleukin-1 in Rheumatoid
Arthritis (RA)

Tumour necrosis factor (TNF)-o and interleu-
kin (IL)-1 play pivotal roles in the inflammation
and joint damage of RA. High levels of TNFa and
IL-1 are found in the synovial fluid of patients with
RA. Both of these cytokines have been shown to
stimulate resorption of cartilage and inhibit syn-
thesis of proteoglycan!’>7! and both are potent
stimulators of synovial fibroblasts, osteoclasts and
chondrocytes that release tissue destroying matrix
metalloproteins and inhibit the production of tis-
sue inhibitors of metalloproteins by synovial fibro-
blasts.[791 These actions are thought to lead to joint
damage. TNFa may also stimulate the production
of IL-11, which induces development of osteo-
clasts leading to bone degradation.”” TNFq, stim-
ulates fibroblasts to express adhesion molecules
such as intercellular adhesion molecule-1 (ICAM-
1), which upon interacting with their respective
ligands on the leucocyte surface results in in-
creased transport of leucocytes into the joint.[8!
IL-1 is produced by monocytes, macrophages, en-
dothelial cells, B cells and activated T cells. Injec-
tion of IL-1 into the knee joints of rabbits results
in the degradation of cartilage.l””) TNFa has a
dominant role in RA, since it has been shown that
in cultures of synovial cells from RA patients
which were treated with TNFo antibodies, there
was a significant reduction in IL-1, IL-6, IL-8 and
granulocyte-monocyte colony stimulating factor. 8]

Drug Safety 2002; 25 (3)
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4. Anticytokine Therapy

4.1 Infliximalb

Infliximab is a chimeric immunoglobulin (Ig)
G1 monoclonal antibody that neutralises the bio-
logical activity of TNFo by binding with high af-
finity to soluble and transmembrane forms of
TNFoa and inhibiting binding of TNFa to its recep-
tors.[81821 Tt was the first antiTNFo agent to be used
in patients with RA in whom previous DMARD
therapy had failed.!33 A placebo-controlled trial
confirmed efficacy of infliximab in RA with a 60
to 70% decrease in measures of disease activity.[84]
A placebo-controlled trial of repeated treatment
cycles of infliximab either as monotherapy or
combined with methotrexate confirmed safety and
the fact that methotrexate protects against the de-
velopment of human antichimeric antibodies
(HACAs).[331

A 102-week placebo-controlled trial investi-
gated the clinical response (at week 30), x-ray
progression (at week 54) and change in patient
function of infliximab (at week 102) in a popula-
tion of RA patients with an incomplete response to
methotrexate.[36-87] Patients received methotrexate
plus placebo or one of four regimens of infliximab
plus methotrexate: 3 mg/kg at 0, 2, and 6 weeks
followed by additional infusions every 4 weeks or
every 8 weeks, or 10 mg /kg of intravenous in-
fliximab at 0, 2, and 6 weeks followed by addi-
tional infusions every 4 weeks or every 8 weeks.
At 30 weeks, the ACR 20 response criteria was
achieved in 53, 50, 58, and 52% of patients receiv-
ing 3 mg/kg every 4 or 8 weeks or 10 mg/kg every
4 or 8 weeks, respectively, compared with 20% of
patients receiving methotrexate alone. At week 54,
patients treated with infliximab and methotrexate
(all doses) had marked decrease of radiographic
progression when compared with methotrexate
alone as assessed by the modified Sharp score and
this had been maintained at the end of 2 years.[88]
Repeated infusions occasionally were associated
with flushing, headache or rash. No increased risk
of serious infections or sepsis was observed. The
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development of tuberculosis, as well as other
fungal infections, has been reported postmarketing
with the use of infliximab, which has recently re-
sulted in a change to the product label in the US.[#]
Anti-double-stranded DNA, a marker of renal lupus
has been reported in 7% of patients treated with
infliximab but clinical lupus was rare.[®® 10% of pa-
tients developed human antichimeric antibodies."’

4.2 Anakinra (Interleukin-1
Receptor Antagonist)

The efficacy of anakinra (interleukin- 1 receptor
antagonist) has been evaluated as monotherapy and
in combination with methotrexate. In a placebo-
control study, patients received placebo or ana-
kinra at 30, 75 or 150 mg/day.[°!l In the 150 mg/day
group, 43% of patients obtained an ACR 20 re-
sponse, as compared with 27% of patients in the
placebo group. Radiological evaluation measured
by Larsen score showed a 41% slowing rate in joint
damage and a 46% reduction in erosive joint count
in the anakinra group. Modified Sharp score ana-
lysis showed a 58% slowing in the rate of progres-
sive joint space narrowing and a 38% slowing in
the rate of joint erosion. Injection site reaction was
the most common adverse effect.[9293]

The combination of methotrexate at a mainte-
nance dose of 12.5 to 25mg weekly and anakinra
at several doses (0.1, 0.4, 1.0 and 2.0 mg/kg/day)
was compared with methotrexate plus placebo.4
At 12 weeks of therapy, 46% (p = 0.001) of patients
receiving anakinra 1 mg/kg/day and 38% (p =
0.007) of patients receiving anakinra 2 mg/kg/day
dose obtained an ACR 20 response, as compared
with only 19% of patients in the placebo group. No
rationale for the higher ACR 20 response in the 1
mg/kg group versus the 2 mg/kg group was given.
Injection site reaction was the most common cause
of withdrawal. Infections occurred at the same rate
in the anakinra groups as in the placebo group.

Drug Safety 2002; 25 (3)
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5. Efficacy and Tolerability of
Etanercept in Adult and Juvenile RA

Etanercept is a TNFo inhibitor. It is a recombi-
nant protein consisting of human p75 tumour ne-
crosis factor receptor (TNFR) fused to the Fc frag-
ment of human immunoglobulin G1. It is a dimer,
formed by combining two identical TNFR moie-
ties with the Fc moiety (TNFR: Fc). Compared
with the naturally occurring monomeric sTNFR,
the etanercept molecule has increased TNF bind-
ing affinity, a longer half-life (4 days) and more
potent TNF inhibitory activity both in vitro and in
vivo.

Etanercept has been studied in randomised,
double-blind, comparator studies in adult patients
with RA who did not respond to treatment with
DMARDs, as sole treatment and in combination
with methotrexate, and in early RA as well as in
juvenile arthritis and in psoriasis and psoriatic ar-
thritis. There have also been several small studies
reported in other rheumatic diseases including
adult Still’s disease, Wegener’s granulomatosis,
scleroderma, polymyositis/dermatomyositis, an-
kylosing spondylitis, and uveitis in children.

5.1 Etanercept in Patients with RA not
Responding fo DMARDs

Based on positive results in a phase I study in
normal human volunteers®! and a phase I safety
and dose-finding trial in 22 patients with refractory
RA,®1 a phase II randomised, double-blind, pla-
cebo-controlled trial of etanercept in patients with
active, refractory RA was conducted.!®7]

This 3-month trial included patients who met
the American Rheumatism Association criteria for
RAI®81 and had experienced a lack of efficacy with
between one and four specified DMARDs (includ-
ing methotrexate). These DMARDs had to be dis-
continued a minimum of four weeks prior to ad-
ministration of etanercept. Patients were allowed
to continue NSAIDs and corticosteroids (<10
mg/day of prednisone or equivalent) if the dose
had been stable for at least 4 weeks. Patients were

© Adis Infernational Limited. All rights reserved.

required to have active disease defined by at least
10 swollen joints (SJC), 12 tender joints (TJC) and
either demonstration of inflammation by an ESR
>28 or CRP >2.0 mg/dl or morning stiffness of at
least 45 minutes.

Patients were evaluated at baseline and then ev-
ery 2 weeks for the next 3 months. Assessments
included joint counts, duration of morning stiff-
ness, HAQ, physician and patient’s global assess-
ment of disease activity, patient’s assessment of
pain, ESR and CRP. Patients were randomly as-
signed to one of four treatment groups: placebo or
etanercept 0.25, 2 or 16 mg/m?. Study drug was
administered twice weekly by subcutaneous injec-
tion. The demographics of the 180 patients en-
rolled are listed in table I. Clearly all of these pa-
tients had very active disease that had not
responded to treatment with numerous DMARDs
(table II).

The results of the study (table III) showed a sig-
nificant dose response relationship. As shown in
table IV, most of the patients treated with the high-
est dose of etanercept completed the study and they
also had the highest ACR response rates (table V).
Response was seen as early as the first assessment
at week 2. By 8 weeks after cessation of therapy,
all indicators of disease activity were almost back
to baseline values. The only adverse effects re-
ported (table VI) were mild, transient injection site
reactions and mild upper respiratory infections
that resolved on continued therapy with
etanercept. Thus, this trial showed that etanercept,
particularly in the 16mg group was very effica-
cious in patients with refractory RA and had a rel-
atively benign safety profile.

Based on these results, a phase III 6-month con-
trolled trial was conducted.® The inclusion cri-
teria were similar to the phase II trial. Stable
NSAID and prednisone <10 mg/day if stable 4
weeks prior to baseline was maintained during the
study. Patients were randomly assigned to placebo,
10 or 25mg (equivalent to 16 mg/m?) of subcuta-
neous etanercept twice weekly. The demographics
of the 234 patients in this trial (table I) were also

Drug Safety 2002; 25 (3)
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Table I. Demographics of patients enrolled in trials of etanercept

Study Treatment No. of Mean % Disease % % RF+ % Prior Duration of Meandose Prior No. of DMARD % CS Mean %
patients  age (y) Female duration (y) White MTX MTX (y) MTX (mg/wk) DMARD  nonresponders dose CS NSAIDs

Phase II°7) PLA 44 55 82 >5y 71% 91 NR 342 NR 0 100 NR 66 NR 73
SCETA0.25 46 54 70 >5y 76% 96 NR 412 NR 0 100 NR 59 NR 70
mg/m? twice/wk
SCETA2mgim*> 46 52 61 >5y 80% 100 NR 30° NR 0 100 NR 65 NR 80
twice/wk
SCETA16mgm* 44 52 82 >5y 89% 93 NR 27° NR 0 100 NR 77 NR 75
twice/wk

Phase I1I°%! PLA 80 51 76 12 89 79 90 NR 0 100 3 58 6.8 84
SC ETA 10mg 76 53 84 13 96 82 92 NR 0 100 3.4 66 7.5 67
twice/wk
SC ETA 25mg 78 53 74 11 94 79 87 NR 0 100 3.3 81 7.3 67
twice/wk

MTX + ETA"  MTX only 30 53 73 13 83 90 100 29 18 100 2.8 70 NR 80
MTX + SC ETA 59 48 90 13 76 84 100 4.9 19 100 27 53 NR 75
25mg twice/wk

Early RA™1%1 MTX only 217 49 75 1 88 89 0 NA 18.2 46 0.6 41 7 80
SC ETA 10mg 208 50 75 0.91 84 88 0 NA 0 39 0.5 42 7 76
twice/wk
SC ETA 25mg 207 51 74 1 86 87 0 NA 0 40 0.5 39 9 86
twice/wk

JRA Part Il SCETA0.4 69 10.5 62 5.9 75 22 100 NR 0 100 NR 36 5.6 96
mg/m? twice/wk

JRA Part II'®1 pLA 26 12.2 58 6.4 88 31 100 NR 0 100 NR 50 55 92
SCETA0.4 25 8.9 76 5.3 56 16 100 NR 0 100 NR 24 6.5 100
mg/m? twice/wk

Psoriasis!'! PLA 30 435 40 9.5 83 NA 47° NR NR 82 2 40 NR 77
SC ETA 25mg 30 46 47 9 90 NA 47° NR NR 82 2 20 NR 67
twice/wk

a Inthe year prior to study.

b During study.

CS = corticosteroid; ETA = etanercept; DMARD = disease-modifying anti-rheumatic drugs; JRA = juvenile rheumatoid arthritis; MTX = methotrexate; NA = not applicable; NR = not

reported; NSAIDs = nonsteroidal anti-inflammatory drugs; PLA = placebo; RA = rheumatoid arthritis; RF+ = rheumatoid factor positive; SC = subcutaneous.
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similar to the phase II trail as was their baseline
clinical activity (table II).

There was a dramatic response to etanercept
25mg twice weekly (table III). Again completer
status (26 from the placebo group; 52 from the
etanercept 10mg and 59 from the etanercept 25mg
twice weekly groups) [table IV] and ACR response
(table V) indicated a dose response relationship
favouring higher doses of etanercept.

No significant adverse effects were noted (table
VI) other than the development of mild to moder-
ate, transient injection site reactions (ISR) and
some increase in upper respiratory infections in the
etanercept-treated groups. The incidence of infec-
tions, including upper respiratory tract infections,
was similar between the etanercept and placebo
groups when the time of therapy was taken into
consideration.

5.2 Etanercept in Combination
with Methotrexate

A 24-week randomised study was conducted in
89 patients who had persistently active disease de-
spite at least 6 months’ therapy with methotrexate
at a stable dose of 15 to 25 mg/week (or as low as
10 mg/week if they were unable to tolerate a higher
dose).l'%1 Demographics of these patients are
shown in table I and baseline clinical activity is
shown in table II. All patients fulfilled the revised
criteria for RA and had active disease defined by
at least six tender and swollen joints at baseline.
All patients received folic or folinic acid. All
DMARDs, other than methotrexate, were discon-
tinued a minimum of 2 to 4 weeks prior to the base-
line visit depending on the DMARD.

Patients were assessed weekly for the first 2
weeks, at week 4 and then every 4 weeks until
week 24 or termination. The same assessments
were done as in the phase II and III studies. All
patients continued their methotrexate in a stable
manner for the duration of the study (mean 18
mg/week). Patients were assessed as well for the
development of autoantibodies and antibodies to
etanercept. Randomisation was in a 2 : 1 ratio to

© Adis Infernational Limited. All rights reserved.

Table 11
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Table Il. Clinical activity at baseline in patients enrolled in trials of etanercept

Study Treatment No. tender ~ No. swollen Morning HAQ ESR CRP Pain (VAS) MD assess PT assess
joints joints stiffness (h) (0-3) (mm/h) (mg/dl) [0-10] (0-10) (0-10)
Phase II°” PLA 29 22 4.9 146° 40 3.9 6.4 7 6.7
SC ETA 0.25 mg/m? twice/wk 32 24 4.3 153 44 4.1 6.9 7.4 74
SC ETA 2 mg/m? twice/wk 32 24 5.2 138% 36 36 6.7 7.2 6.9
SC ETA 16 mg/m? twice/wk 30 24 49 135 35 36 6.3 6.5 6.5
Phase 1% PLA 35 25 48 1.7 39 4.1 6.5 6.9 6.9
SC ETA 10mg twice/wk 34 25 4.4 17 44 5.3 6.6 6.9 6.9
SC ETA 25mg twice/wk 33 25 5 16 35 47 6.7 6.9 7
MTX + ETAI' MTX only 28 17 2 15 36 26 5.6 6.5 6
MTX + SC ETA 25mg twice/wk 28 20 1.5 15 25 22 5 6 6
Early RA!0™104 MTX only 30 24 3.7 1.4 NR 3.7 5.6 6 6.1
SC ETA 10mg twice/wk 31 24 37 1.4 NR 4.4 5.6 6.3 6.1
SC ETA 25mg twice/wk 31 24 3.8 15 NR 3.3 5.9 6.2 6.1
JRA Part 1" SC ETA 0.4 mg/m? twice/wk 28 25 0.75 1.4 35 35 36 7 5
JRA Part |II'°] PLA 7.5 6 0.08 0.4 12 0.3 0.3 1 1
SC ETA 0.4 mg/m? twice/wk 13 12 0.25 0.9 15 0.2 1.3 2 2
Psoriasis!'®! PLA 19 147 NR 1.2 16 1.2 6.2 6.8 5.8
SC ETA 25mg twice/wk 22 14 NR 1.3 22 1.4 6 6.6 6.6

a HAQ scale = 45-245.

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; ETA = etanercept; HAQ = Health Assessment Questionnaire; JRA = juvenile rheumatoid arthritis; MD assess =
doctor's assessment; MTX = methotrexate; NR = not reported; PLA = placebo; PT assess = patient assessment; RA = rheumatoid arthritis; SC = subcutaneous; VAS = visual
analogue scale.
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receive either subcutaneous etanercept 25mg twice
weekly or placebo injections.

Response to therapy is shown in tables III, IV
and V. As in the previous trials in patients with
refractory RA, the combination of etanercept and
methotrexate was far superior to methotrexate
treatment alone.

Adverse events are shown in table VI. The only
significant difference in adverse effects between
the two groups was again the development of tran-
sient, mild to moderate ISR in the etanercept
group. Non-neutralising antibodies to etanercept
were detected in only one patient at the week 24
visit. Several of the patients had antibodies to dou-
ble-stranded DNA prior to the study. One patient
in the placebo group and 4 patients in the
etanercept group did develop antibodies to double-
stranded DNA during the study. Half of these pa-
tients did not have a positive ANA (anti-nuclear
antibody). A small number of patients shifted from
negative to positive and positive to negative with
regard to ANA and anticardiolipin antibodies. No
patients had new connective-tissue disorders,
thrombotic events or thrombocytopenia.

Radiographs of the hands and feet were not per-
formed. For this reason, it is still not proven that
the combination of etanercept and methotrexate is
superior to methotrexate alone with respect to rad-
iographic progression.

5.3 Etanercept in Early Disease

Etanercept has been studied in patients with RA
of less than 3 years’ duration who were naive to
methotrexate therapy. This was a 24-month study
with efficacy the primary endpoint at 6 months and
x-rays the primary endpoint at 1 year with a 12-
month extension.['0-19%4] This study compared
methotrexate (mean dose of 19 mg/week), subcu-
taneous etanercept 10mg twice weekly and subcu-
taneous etanercept 25mg twice weekly. Patients
had to have disease duration of less than 3 years
and no prior treatment with weekly. In addition,
patients had to have active disease as defined by
>12 tender and >10 swollen joints as well as an

Drug Safety 2002; 25 (3)
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Table Ill. Response (% improvement versus baseline) in patients enrolled in trials of etanercept

Study Treatment No. tender No. swollen Morning HAQ ESR CRP Pain (VAS) MD assess PT assess
joints joints stiffness (h)  (0-3) (mm/h) (mg/dl) [0-10] (0-10) (0-10)

Phase 1I°") PLA 28 24 16 4 0 33 5 16 7

SC ETA 0.25 mg/m? twice/wk 25 16 0 10 11 4 19 24 18

SC ETA 2 mg/m? twice/wk 46 32 50 11 25 44 31 40 33

SC ETA 16 mg/m? twice/wk 64* 58* 78* 16* 40* 75* 51* 58* 51*
Phase 11I°% PLA 6 R4 23 2 48 207 22 2 3

SC ETA 10mg twice/wk 44 45 34 34 10 48 39 33 31

SC ETA 25mg twice/wk 56* 47* 13* 39+ 18* 31* 53* 44+ 46
MTX + ETA!00] MTX only 39 35 37 27 16 38 22 38 33

MTX + SC ETA 25mg twice/wk 75* 70* 89* 47" 40* 77* 64* 67* 67*
Early RAI'0™104 MTX only NR NR NR NR NR NR NR NR NR

SC ETA 10mg twice/wk NR NR NR NR NR NR NR NR NR

SC ETA 25mg twice/wk NR NR NR NR NR NR NR NR NR
JRA Part 1" SC ETA 0.4 mg/m? twice/wk 56 58 75 37 50 60 63 60 50
JRA Part |II'°] PLA 73 83 760 -300 250 000 4200 500 -500

SC ETA 0.4 mg/m? twice/wk 39 67 66 11 20 00 45 0 50
Psoriasis!'®! PLA 19 14.7 NR 1.2 16 1.2 6.2 6.8 5.8

SC ETA 25mg twice/wk 22 14 NR 1.3 22 1.4 6 6.6 6.6

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; ETA = etanercept; HAQ = Health Assessment Questionnaire; JRA = juvenile rheumatoid arthritis; MD assess =

doctor’s assessment; MTX = methotrexate; NR = not reported; PLA = placebo; PT
analogue scale; * p < 0.001; ** p = 0.004; *** p < 0.05.

= patient

nent; RA = rheumatoid arthritis; SC = subcutaneous; VAS = visual
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ESR >28, a CRP >2.0 mg/dl or morning stiffness
of at least 45 minutes. The population was more
likely to have x-ray progression by requiring that
they had to be rheumatoid factor positive or have
at least three bone erosions evident on x-rays of the
wrists, hands or feet at baseline. Stable NSAIDs
and corticosteroids were allowed at doses similar
to those used in the phase II and III trials. Patients
in the methotrexate group were started at 7.5
mg/week (plus folic acid 1 mg/day). At week 4 if
the patient had any tender or swollen joints, it was
mandatory that the methotrexate dose be increased
to 15 mg/week for an additional 4 weeks. At week
8, if the patient had any tender or swollen joints,
methotrexate was increased to 20 mg/week. A re-
duction of the methotrexate dose by Smg was
allowed once if their serum aminotransferase con-
centrations were >2.5 times the upper limit of nor-
mal. Patients were assessed clinically at screening,
baseline, 2 weeks, 1, 6, 8, 10 and 12 months and
for x-ray at baseline, 6 and 12 months. Assess-
ments were similar to the previous trials. In addi-
tion, a determination of the total Sharp score, ero-
sions and joint space narrowing on X-ray was
determined at the intervals noted above.[107:108]
Baseline demographics of these patients are in table
I, baseline clinical activity in table II, the clinical
response in table III, completer analysis in table IV
and the ACR response in table V.

Etanercept 25mg twice daily was clinically ef-
fective very early with response seen as early as 2
weeks. In the first 4 months of the trial, etanercept
25mg was statistically superior to methotrexate
with respect to the percentage of patients who
reached an ACR 20, 50 and 70. By 12 months,
however, there was no statistically significant dif-
ference between the two groups. By 24 months
there was a statistically significant difference be-
tween the two groups as those patients on
etanercept maintained their efficacy while there
were some patients on methotrexate had lost effi-
cacy.

With respect to x-ray changes at 12 months,
there was a significant reduction in the total Sharp

Drug Safety 2002; 25 (3)
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Table IV. Number of patients enrolled in trials of etanercept who completed or discontinued treatment

Study Treatment No. entered No. patients No. of patients No. of patients No. of patients No. of patients
completed discontinued drug discontinued due discontinued due to discontinued for
to AE lack of efficacy other reason
Phase 1I°") PLA 44 23 21 2 19 0
SC ETA 0.25 mg/m? twice/wk 46 28 18 2 16 0
SC ETA 2 mg/m? twice/wk 46 36 10 2 8 0
SC ETA 16 mg/m? twice/wk 44 41 3 1 2 0
Phase 1% PLA 80 26 54 3 42 9
SC ETA 10mg twice/wk 76 52 24 5 16 3
SC ETA 25mg twice/wk 78 59 19 2 12 5
MTX + ETA!0] MTX only 30 24 6 2 4 0
MTX + SC ETA 25mg twice/wk 59 57 2 2 0 0
Early RAI'0™104 MTX only 217 172 45 24* 8 13
SC ETA 10mg twice/wk 208 166 42 12 15 15
SC ETA 25mg twice/wk 207 176 31 11 10 10
JRA Part 1" SC ETA 0.4 mg/m? twice/wk 69 64 5 1 2 2
JRA Part |II'%] PLA 26 7 19 0 18 1
SC ETA 0.4 mg/m? twice/wk 25 19 6 0 6 0
Psoriasis!'®! PLA 30 26 4 NR NR NR
SC ETA 25mg twice/wk 30 30 0 0 0 0

AE = adverse event; ETA = etanercept; JRA = juvenile rheumatoid arthritis; MTX = methotrexate; NR = not reported; PLA = placebo; RA = rheumatoid arthritis; SC = subcutaneous;
* p < 0.03 MTX versus etanercept.
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Table V. ACR® improvement in patients enrolled in trials of etanercept (% of patients)

Trial Treatment Time of ACR 20 ACR 50 ACR 70 ACRN
improvement
(mo)
Phase 1571 PLA 3 14 7 NR NA
SC ETA 0.25 mg/m? twice weekly 3 33 9 NR NA
SC ETA 2 mg/m? twice weekly 3 46 22 NR NA
SC ETA 16 mg/m? twice/wk 3 75* 57* NR NA
Phase 1119 PLA 6 11 5 1 NA
SC ETA 10mg twice/wk 6 51* 24* 9 NA
SC ETA 25mg twice/wk 6 59* 40* 15* NA
MTX + ETA[100] MTX only 6 27 3 0 NA
MTX + SC ETA 25mg twice/wk 6 71* 39* 15%** NA
Early RA[101-104] MTX only 12 65 ~40 ~20 ~38
SC ETA 10mg twice/wk 12 ~60 ~30 =15 ~32
SC ETA 25mg twice/wk 12 72 =50 =25 45*
JRA Part [[105] SC ETA 0.4 mg/m? twice/wk 3 74P 64 36 NA
JRA Part [1105] PLA NA NA NA NA
SC ETA 0.4 mg/m? twice/wk NA NA NA NA
Psoriasis!'0¢! PLA 3 13 3 0 NA
SC ETA 25mg twice/wk 3 73* 50* 13 NA

a See section 1.6 for definition of ACR.
b 30% improvement.

ETA = etanercept; JRA = juvenile rheumatoid arthritis; MTX = methotrexate; NA = not applicable; NR = not reported; PLA = placebo; RA =
rheumatoid arthritis; SC = subcutaneous; * p < 0.001; ** p < 0.05; *** p = 0.08.

score, erosions and joint space narrowing in all the
treatment groups compared with their predicted
change over time with an intent to treat analysis.
There was a statistically significant difference
favouring etanercept 25mg twice weekly over
methotrexate and etanercept 10mg twice weekly
with respect to erosions and a trend with respect to
total Sharp score. By 2 years however, there was a
statistically significant change favouring etaner-
cept 25mg twice weekly versus methotrexate for
both total Sharp score and erosions with very little
progression in the etanercept 25mg group for both
of these measures.

With respect to the x-ray changes there were
several other important points noted at 1 year. No
progression was seen in 75 and 57% of patients
receiving etanercept 25mg twice weekly and pa-
tients receiving methotrexate, respectively. At 2
years, 63% of the patients receiving etanercept
25mg twice weekly had no progression in total
Sharp score versus 51% of patients receiving meth-

© Adis Infernational Limited. All rights reserved.

otrexate. 70% of patients receiving etanercept did
not progress with respect to erosions versus 58%
receiving methotrexate while 78% did not progress
with respect to joint space narrowing versus 62%
of methotrexate recipients. Very few patients who
had no erosions at baseline, whether treated with
etanercept or methotrexate, had erosions at 1 year.
This would suggest that early aggressive therapy
in patients with no erosions could, at least in the
short term, prevent the development of erosions.
Also it was noted that patients receiving metho-
trexate 20 mg/week were more likely not to prog-
ress radiographically than those receiving less than
20 mg/week (59 vs 45%, respectively). Etanercept
25mg twice weekly, however, was more effective
in this regard (75% of patients did not progress).
This trial showed that in early aggressive RA,
both methotrexate in high dose and etanercept
25mg twice weekly are effective in reducing the
signs and symptoms of RA, improving patient
function and slowing disease progression as mea-
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Table VI. Adverse events recorded in patients enrolled in trials of etanercept (% of patients)

Study Treatment Injection Rash  Skin Infection Flu-like URI  Rhinitis Sinusitis Pharyngitis Cough Others
site infection illness
reactions
Phase 11971 PLA NR NR NR NR NR NR NR NR NR NR NS
SCETA0.25 2 NR NR NR NR a a a a a NS
mg/m?
twice/wk
SCETA2 a NR NR NR NR a a a a a NS
mg/m?
twice/wk
SCETA16 2 NR NR NR NR a a a a a NS
mg/m?
twice/wk
Phase III®®1  PLA 13 NR NR NR NR 0.93° 11 11 NR NR NS
SC ETA 43 NR NR NR NR 0.85° 12 11 NR NR NS
10mg
twice/wk
SC ETA 49* NR NR NR NR 111 10 12 NR NR NS
25mg
twice/wk
MTX + MTX only 7 NR NR 63 NR NR 3 NR 7 10 NS
ETAI100]
MTX + SC 42* NR NR 51 NR NR 14 NR 2 3 NS
ETA 25mg
twice/wk
Early MTX only 7 23 10 NR 12 39 14 17 NR NR NS
RA[101-104]
SC ETA 30* 16 1 NR 10 27* 17 13 NR NR NS
10mg
twice/wk
SC ETA 37 12* 14 NR 13 33 13 10 NR NR NS
25mg
twice/wk
JRA SC ETA 39 10 NR NR NR 35 16 NR 14 NR NS
Part [[105] 0.4mg/m?
twice/wk
JRA PLA 4 =Pt NR NR NR =Ptl =Ptl NR =Pt | NR NS
Part 1|[105]
SC ETA 4 =Pt NR NR NR =Ptl =Ptl NR =Pt | NR NS
0.4mg/m?
twice/wk
Psoriasis!'%l  PLA 3 NR NR NR 20 12 13 17 10 NR NS
SC ETA 20 NR NR NR 0* 27 17 10 17 NR NS
25mg
twice/wk

a  Occurred in the trial but no numbers given.
b  Events/patient-year.

ETA = etanercept; JRA = juvenile rheumatoid arthritis; MTX = methotrexate; NR = no information reported; NS = not significantly different
from placebo; PLA = placebo; =Pt | = approximately the same as Part I; RA = rheumatoid arthritis; SC = subcutaneous; URI = upper respiratory
infection; * p < 0.05; ** p < 0.001.
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sured by x-ray changes. By 2 years, however, signif-
icantly more patients had a response to etanercept
than methotrexate in each of these categories, al-
though many patients on methotrexate did do very
well.

5.4 Long-Term Open Studies in Adult
RA with Etanercept

Patients who completed phase I, II, and III stud-
ies with etanercept as monotherapy and whose dis-
ease did not respond to at least one DMARD were
allowed to enter an open-label safety study.

In the initial reports,[19%1191 105 patients who
had previously been treated with etanercept in clin-
ical trials for up to 3 months and then stopped
etanercept for a median of 17 months (while wait-
ing for this open-label safety trial to begin) were
restarted on subcutaneous etanercept at 25mg
twice weekly. Patients were allowed to continue
NSAIDs, corticosteroids (<10 mg/day) and analge-
sics. Patients had an immediate response to retreat-
ment with etanercept, which was sustained. By 3
months of therapy, >50% improvement was seen
in 68% of patients for TJC and 57% for SJC. By 18
months the improvement was 75 and 74%, respec-
tively.

Long-term safety has been reported in 782 pa-
tients.l'!!11 By 33 months, patients continued to
have a sustained response with 16% having no ac-
tive joints. More importantly no significant differ-
ences in rate or type of adverse events were seen
when compared with placebo or etanercept-treated
patients in the controlled trials. The most common
adverse event was ISR (43%) which were mild
with < 0.5% of patients withdrawing for this rea-
son. Clinically, it is important to advise patients of
the possibility of the development if these reac-
tions.

Safety and efficacy data has recently been re-
ported on 628 patients from the original group fol-
lowed up to 4.3 years (mean 2.4 years).l'121131 479
patients have received etanercept for over 1 year,
420 for over 2 years, 164 for over 3 years and 12
for over 4 years. 69% achieved an ACR 20, 50%
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an ACR 50 and 25% an ACR 70. Some patients had
no tender or swollen joints and some achieved a zero
HAQ. 59% of patients receiving corticosteroids
decreased their dose by a mean of 71%, 29% dis-
continued corticosteroids and only 5% increased
their dose. Etanercept continued to be well toler-
ated. No significant or unusual adverse events were
seen compared with normal populations and the
controlled trials. Serious infections occurred at a
rate of 0.05 per patient-year in the long-term trial
versus 0.04 in etanercept-treated patients and 0.05
in placebo-treated patients in the controlled trials.
Nine malignancies were seen versus 12.7 expected
from the National Cancer Institute database, which
is a national database in the US of malignancies
seen in the general population.

Several abstracts [114-116] have described the
long-term safety and efficacy of 79 patients who
continued in an open-label trial of subcutaneous
etanercept 25mg twice weekly and methotrexate.
In the extension, reduction of methotrexate and
corticosteroids was allowed after a minimum of 3
months’ treatment. In the most recent report,!1°!
patients had received treatment for a median of 32
months (maximum 37). These patients were doing
well clinically at follow-up and had not developed
increased or unusual adverse effects. It should be
noted that one patient in the initial study developed
a malignancy (non-Hodgkin’s lymphoma) while
two in the extension study have done so (carcinoma
of the breast and larynx). Both patients recovered
and resumed therapy with etanercept. At baseline,
100% of patients were taking methotrexate at a
mean dose of 18 mg/week. 68% have reduced their
dose by a mean of 63%, and 28% discontinued
methotrexate. In the 45 patients originally receiv-
ing corticosteroids, the mean dose was 6.3mg. 67%
have reduced their dose by a mean of 78%, and
42% have discontinued corticosteroids. Even with
these reductions, response to treatment has been
sustained with 69% of patients achieving an ACR
20, 51% an ACR 50 and 27% an ACR 70. 19 of 70
patients had no tender joints, 10 of 70 no swollen
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joints and 12 of 70 had a zero HAQ at this time
point.

5.5 Etanercept in Juvenile RA

The Juvenile Rheumatoid Arthritis (JRA) study
groupl!%] studied etanercept in children with poly-
articular course JRA of any onset type. The study
had a unique design for RA trials. 69 children were
entered into an open-label study for 3 months (Part
I) with all patients receiving subcutaneous etan-
ercept at a dose of 0.4 mg/m? twice weekly (equiv-
alent to 25mg twice weekly in the adult popula-
tion). Inclusion criteria for the Part I study was age
between 4 and 17, refractory or intolerant to meth-
otrexate (>10 mg/m?/week), and have at least five
active joints and at least three joints with loss of
motion (LOM) with pain and tenderness. Patients
had to discontinue methotrexate for at least 2
weeks prior to baseline and other DM ARDs for at
least 4 weeks. Stable NSAIDs and low-dose corti-
costeroids were allowed. To be eligible for Part II,
which was the randomised, double-blind placebo-
controlled study, patients had to respond to
etanercept in Part I with a >30% improvement in
at least three of the six JRA core set criterial!!7-118]
and have >30% worsening in no more than one of
the six criteria. The endpoint of Part II was the
number of patients who flared when either contin-
ued on etanercept or placed on placebo. Flare was
defined as >30% worsening in at least three of the
six JRA core set criteria and >30% improvement
in not more than of the criteria with at least two
active joints or two unit increase of global assess-
ments. In Part I, patients were assessed at screen-
ing, baseline, day 15, 30, 60 and 90 and in Part II
each 30 days until flare. Also assessed at screen-
ing, month 3 and 7 was serum for autoantibodies
and for antibodies to etanercept. The baseline de-
mographics are presented in table I, clinical activ-
ity in table II, clinical response in table III, com-
pleter analysis in table IV and ACR response in
table V.

Of the 69 patients entered into the 3-month
open-label study, 64 (93%) completed the study
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and 51 (74%) met the requirements to enter Part II
as a responder. As in adults, response was very
rapid with response seen as early as 2 weeks. By 3
months, 100% of the patients (by definition) had
at least a 30% improvement. Approximately 90%
improved by 50%, and 50% improved by 70%. In
Part II patients continued to receive etanercept by
and large continued to maintain their significant
clinical improvement (table III) while the placebo
group began to deteriorate towards their Part I
baseline values within 2 months. No patient had
persistent elevations in autoantibodies or had signs
or symptoms of an autoimmune disease. Two pa-
tients developed non-neutralising antibody to
etanercept.

This trial showed that etanercept at 0.4 mg/m?
is as efficacious in children for the signs and symp-
toms of RA as well as function measured by the
CHAQ (Childhood HAQ) as in adults. Etanercept
was rapidly effective and needed to be maintained
for continued efficacy as flare occurred as early as
1 to 2 weeks after discontinuation. The 74% of
children who responded are similar to the percent-
age of adults with RA who respond to etanercept
in clinical trials. Joint x-rays were not done in this
trial. For this reason it is not yet proven that the
excellent clinical response will correspond to de-
creased joint damage over time which is even more
important in this group than in adults.

6. Etanercept in Other Diseases

6.1 Psoriasis

The largest study reported with etanercept in
diseases other than RA is in psoriasis.['01 This
study was a 3-month placebo-controlled trial with
patients treated either with subcutaneous etan-
ercept 25mg twice daily or placebo. To be included
in this trial, patients had to have active psoriatic
arthritis defined as >3 swollen and tender or pain-
ful joints with an inadequate response to NSAIDs
and requiring immunomodulatory therapy. Meth-
otrexate <25 mg/week was allowed if stable for at
least 4 weeks prior to the study and stable through-
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out the study. All other DMARDs were discon-
tinued at least 2 weeks prior to baseline. Pre-
dnisone <10 mg/day was also allowed if stable >4
weeks prior to baseline and throughout the study.
The endpoints of this study were the psoriatic ar-
thritis response criterion.[!!%1 Patients were as-
sessed at screening, baseline and at 12 weeks both
for their arthritis and psoriasis. The baseline demo-
graphics are in table I, clinical activity in table II,
clinical response in table III, completer analysis in
table IV and ACR response in table V. The results
of this study were similar to those seen in the RA
trials. In addition, a majority of the patients had
significant improvement in their psoriatic skin le-
sions as well.

6.2 Still's Disease in Adults

A 6-month, open-label study was conducted in
12 adults with Still’s disease who met the criteria
for systemic onset JRA and who had active arthri-
tis. They were treated with subcutaneous etan-
ercept 25mg twice weekly for 2 months.[120] If no
response was seen by that time, etanercept was in-
creased to 25mg three times weekly (four patients).
Demographics included a mean age 36 years, 10 of
12 were female, mean disease duration of 10.7
years and patients had taken a mean of 3.6 prior
DMARD:s. Four of 12 had onset of their disease
prior to age 16 years. The patients had active dis-
ease with multiple tender and swollen joints, ele-
vated ESR and three patients had fever and rash as
disease manifestations. Ten patients completed the
study while two discontinued because of disease
flare. Patients who completed the study (10 of 12)
had a significant response with marked decrease of
TIC (54%), decreased SJC (63%) and decreased
ESR (27%). At the end of 6 months 67% achieved
an ACR 20, 42% an ACR 50 and 17% an ACR 70.
Only one of the three patients with fever and rash
had decrease of the fever or resolution of the rash.
No unusual adverse events were seen in these pa-
tients.
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6.3 Ankylosing Spondylitis

Ten patients with spondyloarthropathy with in-
flammatory back pain and peripheral arthritis re-
sistant to DMARDs were studied in a 6-month
open-label trial with subcutaneous etanercept
25mg twice weekly.!'2! Patients were assessed ev-
ery 4 weeks for day and night pain on a 100mm
visual analogue scale (VAS) as well as for the Bath
Ankylosing Spondylitis Disease Activity Index
(BASDAI) and the Bath Ankylosing Spondylitis
Functional Index (BASFI). Magnetic resonance
imaging (MRI) of the axial skeleton and sacro-iliac
joints was performed at baseline and month 6. At
the time of the report, six patients completed 6
months of therapy of which four had AS and two
spondyloarthropathy. There was a significant im-
provement in both the day and night VAS as well
as in the BASFI and the BASDALI In 5 of 6 patients
bone oedema improved and in 3 of 6 patients there
was resolution of the entheseal associated bursal
soft tissue oedema. In a second study,!'??! 16 pa-
tients with AS were treated for 4 months in a pla-
cebo-controlled study followed by a 6-month
open-label extension. Their mean disease duration
was 12 years, 50% were taking two or more med-
ications for their AS, 25% were taking prednisone,
methotrexate or sulfasalazine and 63% had not re-
sponded to at least one DMARD. Patients were
treated with etanercept 25mg twice daily or pla-
cebo and were allowed to continue <10 mg/day of
prednisone and various DMARDs as long as their
dose was stable throughout the study. The patients
were assessed for duration of morning stiffness,
spinal night pain by VAS, BASFI, patient global
assessment and SJC. A positive response was de-
fined by at least a 20% improvement in three of
these five criteria, which had to include morning
stiffness and spinal night pain without worsening
of any of the criteria. Eleven patients had com-
pleted the 4-month double-blind portion and were
in the open-label extension. There was improve-
ment in morning stiffness of 92%, spinal night pain
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of 68%, BASFI of 56%, patient global of 48% and
SJC of 59%.

These two studies indicate that there might be a
significant role for etanercept in AS.

6.4 Progressive Systemic Sclerosis

A 6-month open-label study of ten patients with
diffuse progressive systemic sclerosis (PSS) was
performed.[123] All patients were treated with sub-
cutaneous etanercept 25mg twice daily. The Rodnan
skin score was the primary outcome measurement.
Secondary outcome measurements were pulmo-
nary function tests, physician and patient global
assessments, oral aperture opening, hand exten-
sion and a modified HAQ. Four of nine patients
had significant decrease in Rodman skin scores
(mean 44%). Three of the four patients who started
the study with digital ulcers improved. Pulmonary
function tests and diffusion capacity of carbon
monoxide remained unchanged. There was slight
improvement in physician and patient global as-
sessment as well as in HAQ. Oral aperture and
hand extension was unchanged. Thus some pa-
tients seemed to improve in dermatological but not
in pulmonary manifestations. A larger, double-
blind study in early patients as defined by disease
manifestations would be useful to see if there is a
role for etanercept in PSS.

6.5 Wegener’s Granulomatosis

Twenty patients with Wegener’s granulomato-
sis were evaluated in a 6-month open-label study
in which etanercept was added to conventional
therapy.l'241 All patients met the ACR criteria for
Wegener’s!!23] and had active disease as defined
by the Birmingham Vasculitis Activity Scale for
Wegener’s granulomatosis (BVAS/WG)!126] with-
in 1 month of their baseline visit. All patients were
treated with subcutaneous etanercept 25mg twice
daily. Sixteen of 20 had limited disease and 4 of
20 had severe disease at baseline. Six of the 20
received a new immunosuppressive at baseline
while the other 14 continued on their pre-existing
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immunosuppressives. One patient who had retro-
orbital disease withdrew at 4 months. Because of
the heterogeneity of the patient population and the
differences in treatment regimens, this study was
designed to evaluate safety rather than efficacy.
The most frequent adverse event was ISRs, two
infections (pneumococcal tracheobronchitis and
localised Herpes zoster) in one patient, elevated
liver transaminase levels in one patient, and neu-
tropenia in five patients (related to concomitant
cyclophosphamide or methotrexate). There seemed
to be efficacy in that the mean BVAS/WG de-
creased from 3.6 to 0.6, the mean daily dose of
prednisone was reduced from 19mg to 7.4 mg, five
patients were in remission at 6 months and two
patients discontinued corticosteroids. These re-
sults would suggest that a larger, double-blind
study should be conducted, as there did not appear
to be safety concerns and there may have been ef-
ficacy secondary to etanercept.

6.6 Uveitis

Reiff et al.,['27] studied ten children with treatment-
resistant, chronically active uveitis in a 6-month
open-label study. Seven of the ten had uveitis as-
sociated with pauciarticular JRA while three had
idiopathic uveitis. Five had anterior uveitis, four
had pan uveitis and one had pars plantis. All pa-
tients had failed to respond to treatment with top-
ical corticosteroids, methotrexate and/or cyclo-
sporin. The patients were treated with 0.4 mg/kg
subcutaneously twice weekly for 3 months. If no
improvement was noted, then the children were
treated with 25mg subcutaneously twice weekly
for the next 3 months. Seven of ten required such
adose increase. At baseline 18 eyes in the ten chil-
dren were involved. Ten of the 18 eyes examined
for anterior chamber density improved or remitted
by 3 months. Intraocular pressure and visual acuity
were unchanged. Increase of the dosage of etaner-
cept to 25mg twice weekly led to no further im-
provement. A uveitis flare occurred in 5 of 18 eyes
while on etanercept while 3 of 18 went into remis-
sion. The only adverse event noted was ISR. These
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results would indicate a limited role for etanercept
in treatment-resistant chronic uveitis in children.

7. Other issues with Etanercept

7.1 Institution of Therapy

These reports clearly show that etanercept is ef-
fective and has a fairly benign safety profile. It is,
however, an expensive medication. There is, there-
fore, much discussion as to when etanercept should
be employed in the treatment of patients with RA
considering that the older DMARDs may be effec-
tive with less cost. Etanercept is effective in early
RA, in combination with methotrexate and in pa-
tients who have not responded to DMARD treat-
ment. If employed early, there is, in addition to its
excellent anti-inflammatory effect, a marked inhi-
bition of x-ray progression that may lead to de-
creased disability in the long term. Two patient
populations were compared (those with early RA
vs DMARD failures)!!?8! to address whether pa-
tients treated early in disease will have improved
HAQ score versus those treated late. It was found
that, although they had similar clinical activity
prior to therapy including their HAQ scores (1.5 vs
1.6), by 24 months of therapy all of the disease
activity measures were similarly dramatically re-
duced with the exception of the HAQ score. Those
patients with late disease reduced the HAQ score
to 1.0 while those with early disease were able to
reduce their score to 0.6. The difference between a
HAQ of 0.6 and 1.0 represents a significant differ-
ence in patient function. This would strongly sug-
gest that early therapy is important with respect to
maintaining patient function.

7.2 Administration

It has been shown that there is a dose response
with increasing dose of etanercept.[?7-99-103,129]
While subcutaneous etanercept 10mg twice
weekly!'%4 is more effective than placebo with re-
spect to clinical improvement and x-ray progres-
sion, it is not quite as effective as methotrexate and
less effective than etanercept 25mg twice weekly.
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A 6-month, double-blind, triall'3% was conducted
comparing etanercept 25mg twice weekly to 50mg
twice weekly in 77 patients. Although the patients
in the 50mg twice weekly group had a faster re-
sponse, by 6 months the response was similar. At
6 months the ACR 20, 50 and 70 were 65, 38 and
15% in the 25mg twice weekly group compared
with 63, 37 and 16% in the 50mg group. Four pa-
tients in the 50mg group discontinued treatment
because of adverse events compared with none in
the 25mg group. Eight percent of the patients in the
25mg group and 6% in the 50mg group discon-
tinued for lack of efficacy. Adverse events were
similar in the two groups.

7.3 Effects in Special Populations

The phase I1I study was analysed for differences
in clinical response between those patients 65
years of age or older and those who were youn-
ger.[1311 42 of the 234 patients in the phase 111 trial
who were aged >65 were treated with either 10 or
25mg of etanercept for 6 months. 63% of the el-
derly patients in the 25mg group reached an ACR
20 and 44% an ACR 50 versus 58 and 39% in the
<65 age group. Similar changes were seen with
respect to decreased tender and swollen joint
counts. Although both groups had an improvement
in their HAQ score, the percentage improvement
favoured the younger patients (43 vs 24%).

7.4 Effects on Immune Function

In the large phase III study of patients who had
not responded to DMARD therapy, serum samples
were collected pre- and post-study from 49 patients
in order to detect the effect of etanercept on immu-
nocompetence.l'32] Delayed type hypersensitivity
skin testing, determination of serum immunoglob-
ulin levels and enumeration of immune effector
cell populations by flow cytometry analysis were
preformed at baseline, 3 and 6 months. Lympho-
proliferation was also assessed. No differences be-
tween placebo and etanercept was seen other than
an increase in the immunoglobulin (Ig) M levels in
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etanercept treated patients. In this same patient
population serum was collected pre and post treat-
ment for the detection of autoantibodies and anti-
body development to etanercept. It was found that
5% of patients had autoantibodies to DNA prior to
the study. Five percent developed anti-DNA anti-
bodies during the study but 67% of these had a
negative ANA. No patients developed other auto-
antibodies or clinical systemic lupus.

8. Safety

8.1 Injection Site Reactions

As seen in table VI the only adverse effect that
clearly occurs with etanercept is ISR. ISRs occur
in approximately one-third of patients and are gen-
erally mild to moderate and self-limiting. The re-
actions tend to occur early in treatment and resolve
with time.

8.2 Infection

When introduced into clinical practice, there
was concern about the development and response
to infection. During the double-blind and open
clinical trials, the incidence of infections, when ad-
justed for length of therapy was similar to those
patients treated with placebo. In addition the type
of infection and response to therapy was similar.
In post-marketing surveillance there have been in-
frequent reports of serious infections some of
which have had a fatal outcome. The associated
risk factors seem to be diabetes mellitus and recur-
rent infections. For this reason there was an update
to the label in the US, which states that if a patient
develops a new infection while on etanercept, that
they should be monitored closely. Etanercept
should be discontinued if the patient develops a
serious infection or sepsis. It is also suggested that
etanercept should not be initiated in patients with
active infections including chronic or localised in-
fections.[133]
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8.3 Development of Malignancy

The second area of concern is malignancy. In
the double-blind and open-label studies there have
been patients who have developed malignancies.
The rate of development and types of malignan-
cies, however, is no different than that expected
from the National Cancer Institute database.l'!2]
This question will not be able to be answered until
etanercept has been used clinically for many more
years.

8.4 Neurological Effects

Four cases of patients who developed confusion
and difficulty walking while on etanercept have
been reported!'3* out of the approximately 90 000
patients who have been treated with etanercept.
The events were temporally related and resolved
or diminished on discontinuation of therapy. One
patient had a positive rechallenge. Such events
have been reported with other inhibitors of TNF
and thus this may be a class effect. It is therefore
suggested that etanercept not be instituted in pa-
tients with demyelinating diseases and that if a pa-
tient develops neurological symptoms while on
etanercept, therapy should be discontinued.

8.5 Haematological Effects

During regulatory revue in Europe, several
cases of pancytopenia and aplastic anaemia were
seen. Most of the patients were receiving concom-
itant therapy associated with these adverse events.
No causal relationship was established between
these events and the use of etanercept. As of yet,
there has been no change in the recommendation
for laboratory testing although the clinician may elect
to follow complete blood counts on a regular basis.

8.6 Pregnancy and Lactation

There are no published data on pregnancy as
pregnant patients were excluded from all the trials
and patients had to be on adequate birth control.
With respect to nursing mothers, it is recom-
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mended that patients discontinue nursing or
etanercept.

8.7 Use in Malignancy and Hepatitis C

There are also no published data on the use of
etanercept in patients with malignancy or with hep-
atitis C other than in the open-label safety trial as
noted above.

8.8 Rare Events

The only other unusual adverse effects reported
have been single case reports of atrial fibrilla-
tion,[1331 leukocytoclastic vasculitis,['31 and type I
diabetes mellitus.[37]

8.9 Autoantibodies

Non-neutralising antibodies to etanercept have
been detected rarely in patients treated with etan-
ercept. In trials, a small number of patients had
antibodies to double-stranded DNA prior to the
study and rare patients in both the placebo group
and etanercept group did develop antibodies to
double-stranded DNA during the study. Half of
these patients did not have a positive ANA. A small
number of patients shifted from negative to posi-
tive and positive to negative with regard to ANA
and anticardiolipin antibodies. No patients had
new connective-tissue disorders, thrombotic events
or thrombocytopenia. It has been reported that
some patients treated with etanercept for RA,
however, do develop autoimmune skin rashes but
there have been no cases reported of active systemic
lupus erythematosus.[!38] In addition, it has been
reported that some patients treated with etanercept
will develop antibodies that can interfere with
some laboratory assays.[!3]

9. Conclusions

Unfortunately, one cannot compare the clinical
trials conducted with methotrexate, leflunomide,
infliximab, etanercept or anakinra. The reasons for
this is that the trials were all conducted in different
patient populations who had significantly different
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disease characteristics such as length of illness and
background therapy. In addition, there were signif-
icant differences in study design. The only way to
compare the therapies would be to conduct a double-
blind comparator study that compares one to an-
other. These studies have not as yet been done.

Etanercept, the first biological response modi-
fier (BRM) approved for use in RA in the US, is a
very effective medication for the treatment of RA
and is effective in patients with early disease, in
combination with methotrexate, in patients who
have not responded to DMARD treatment and in
juvenile arthritis. It also appears to be effective in
psoriatic arthritis. Its efficacy in Wegener’s, PSS,
Still’s, chronic uveitis in children and AS can not
be fully known until double-blind studies have
been performed. Its safety profile to date has been
excellent although the development of malignan-
cies, serious infections and demyelinating diseases
will have to be monitored in the future. Etanercept,
as well as the other BRMs released to date, have
had an impact on patients and their lives that has
not been seen previously. The dramatic clinical re-
sponses and apparent safety have allowed many
patients with RA (as well as other rheumatic dis-
eases) resume a normal or near normal life. No
other medications introduced for RA have had as
dramatic effect than the introduction of corticoste-
roids.

Practically, a patient with early RA or psoriasis
which is active despite NSAID therapy for several
weeks (while diagnosis is being established)
should be treated, in my opinion, first with metho-
trexate as a first-line DMARD therapy as long as
there are no contraindications to methotrexate. If
there are contraindications, then the use of sul-
fasalazine or leflunomide would be acceptable.
Corticosteroid use as ‘bridge therapy’ is also help-
ful. methotrexate should be aggressively adminis-
tered so that by around 3 months it should be clear
whether the patient will have a sufficient response
(or to leflunomide or sulfasalazine). If the patient
has had a response, but still has active disease, then
the addition of etanercept would be reasonable at
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this timepoint. Other reasonable uses for etaner-
cept are certainly in addition to methotrexate when
there is only a partial response to methotrexate (or
to other DMARD:s) or in patients who have not
responded to DMARDs. Similarly, etanercept
should be considered in addition to methotrexate
in juvenile arthritis or psoriatic arthritis when there
is continued disease activity. In theses two dis-
eases, similar to RA, it can be used in DMARD
failures. In certain patients in whom methotrexate
and other DMARDs are contraindicated for one
reason or another, etanercept can be used as first-
line therapy.

There are still questions as to the long-term ad-
verse events that may occur with any new medica-
tion, including etanercept. For patients with RA, it
would be hoped that the efficacy and safety of
etanercept seen in the short term, will continue for
many years.
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