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Objectives: To evaluate the clinical effectiveness,
safety, tolerability and cost-effectiveness of etanercept
and infliximab for the treatment of active and
progressive psoriatic arthritis (PsA) in patients who
have inadequate response to standard treatment,
including disease-modifying antirheumatic drug
(DMARD) therapy.
Data sources: Electronic databases were searched up
to July 2004.
Review methods: A systematic review evaluated the
clinical efficacy and adverse effects of etanercept and
infliximab. The efficacy of DMARDs in the treatment of
PsA was also reviewed and treatments were compared
using Bayesian evidence synthesis methods. Following
evaluation of existing economic evaluations of
etanercept and infliximab in PsA, a new economic
model was developed (the York Model). This utilised
the results from the evidence synthesis and data from a
range of other sources. 
Results: Across the two trials, at 12 weeks, around
65% of patients treated with etanercept achieved an
American College of Rheumatology (ACR) 20 {pooled
relative risk (RR) 4.19 [95% confidence interval (CI)
2.74 to 6.42]}, demonstrating a basic degree of efficacy
in terms of arthritis-related symptoms. In addition,
around 45% of patients treated with etanercept
achieved an ACR 50 [pooled RR 10.84 (95% CI 4.47 to
26.28)] and around 12% achieved an ACR 70 [pooled
RR 16.28 (95% CI 2.20 to 120.54)], demonstrating a
good level of efficacy. The subgroup analyses conducted
in one trial revealed that the effect of etanercept was
not dependent upon patients’ concomitant use of
methotrexate. In addition, almost 85% of patients
treated with etanercept achieved a Psoriatic Arthritis
Response Criteria (PsARC) [pooled RR 2.60 (95% CI

1.96 to 3.45). The Psoriatic Area and Severity Index
(PASI) results indicate some beneficial effect on psoriasis
at 12 weeks; however, the data are sparse. The
statistically significant reduction (improvement) in Health
Assessment Questionnaire (HAQ) score with etanercept
compared with placebo indicates a beneficial effect of
etanercept on function. Similar results were seen at 24
weeks, except that the results for PASI 75 and PASI 50
now achieved statistical significance and data for Total
Sharp Score annualised rate of progression were
available; this was statistically significantly lower in
etanercept-treated patients than in placebo-treated
patients. Uncontrolled follow-up of patients indicates
that treatment benefit may be maintained for at least 50
weeks. At 16 weeks, 65% of patients treated with
infliximab achieved an ACR 20 [RR 6.80 (95% CI 2.89 to
16.01)], demonstrating a basic degree of efficacy in
terms of arthritis-related symptoms. This level of
efficacy was not dependent upon patients’ concomitant
use of methotrexate. Almost half the patients treated
with infliximab achieved an ACR 50 [RR 49.00 (95% CI
3.06 to 785.06)] and over one-quarter achieved an ACR
70 [RR 31.00 (95% CI 1.90 to 504.86)] compared with
none of the placebo group, demonstrating a good level
of efficacy. In addition, 75% of patients treated with
infliximab achieved a PsARC [RR 3.55 (95% CI 2.05 to
6.13)]. The beneficial treatment effect on psoriasis was
also statistically significant with a mean difference in
percentage change from baseline in PASI of –5 (95% CI
–6.8 to –3.3), as was the percentage improvement from
baseline in HAQ score with infliximab compared with
placebo [mean difference 51.4 (95% CI 48.08 to
54.72)], indicating a beneficial effect of infliximab on
functional status. Uncontrolled data from all measures of
joint disease, psoriasis and HAQ collected up to 50
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weeks of follow-up reflect those at 16 weeks. There
were no radiographic assessments, so nothing can be
determined about the potential or otherwise of
infliximab to delay the progression of joint disease. Using
the York cost-effectiveness model, infliximab was
consistently dominated by etanercept because of its
higher acquisition and administration costs without
superior effectiveness. The incremental cost per quality-
adjusted life-year (QALY) gained of etanercept
compared with palliative care ranged from £14,818
(females, 40-year time horizon) to £49,374 (males, 
1-year time horizon) if it is assumed that, when patients
eventually fail on biological therapy, their disability (in
terms of HAQ score) deteriorates by the same amount
as it improved when they initially respond to treatment
(rebound equal to gain). Results for etanercept ranged
from £25,443 (females, 40-year time horizon) to
£49,441 (males, 1-year time horizon) per QALY gained
under the assumption that, when patients fail on
therapy, their disability level returns to what it would
have been had they never responded (rebound equal to
natural history). 
Conclusions: The limited data available indicated that
etanercept and infliximab are efficacious in the

treatment of PsA with beneficial effects on both joint
and psoriasis symptoms and on functional status. Short-
term data indicated that etanercept can delay joint
disease progression, but long-term data are needed.
There are no controlled data as yet to indicate that
infliximab can delay joint disease progression.
Treatment with both etanercept and infliximab for 12
weeks demonstrated a significant degree of efficacy,
with no statistically significant difference between
them. For both drugs, adverse events were common
with mild injection/infusion reactions being the main
treatment-related effect. The York model indicated 
that etanercept is more cost-effective than infliximab 
as it has a lower cost with little difference in 
outcomes. The cost-effectiveness of etanercept is 
also sensitive to assumptions made about the extent 
of disease progression when patients are responding 
to therapy. The number of years for which a patient
can be safely on biologicals is uncertain so these 
results should be considered with caution. Further
research should include long-term controlled 
trials to confirm benefits, review adverse events 
and to explore further the implications of biologic
therapy.
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Glossary
Acitretin A synthetic derivative of vitamin A
that is taken orally. It is indicated for severe
psoriasis.

Adverse effect An abnormal or harmful
effect caused by and attributable to exposure to
a chemical (e.g. a drug), which is indicated by
some result such as death, a physical symptom
or visible illness. An effect may be classed as
adverse if it causes functional or anatomical
damage, causes irreversible change in the
homeostasis of the organism or increases the
susceptibility of the organism to other chemical
or biological stress.

Ankylosing spondylitis A rheumatic disease
that affects the spine and may lead to some
degree of stiffness in the back. As the
inflammation goes and healing takes place,
bone grows out from both sides of the
vertebrae and may join the two together; this
stiffening is called ankylosis.

Arthritis A term meaning inflammation of
the joint(s), but which is often used to include
all joint disorders. Sometimes joints are
damaged through the disease process of
arthritis.

Articular Of or relating to the joints.

Autoimmune disease A disorder of the
body’s defence mechanism (immune system),
in which antibodies and other components of
the immune system attack the body’s own
tissue, e.g. lupus (SLE).

Biologic therapies (biologicals) Medical
preparations derived from living organisms.
Includes anti-TNF drug and other new drugs
which target the pathologically active T cells
involved in psoriasis, and psoriatic arthritis. 

Confidence interval (CI) The typical
(‘Classical’ or ‘Frequentist’) definition is the
range within which the ‘true’ value (e.g. size of
effect of an intervention) would be expected to
lie if sampling could be repeated a large
number of times (e.g. 95 or 99%).

Corticosteroid A synthetic hormone similar
to that produced naturally by the adrenal
glands that is available in pill, topical and
injectable forms. 

Cost–benefit analysis An economic analysis
that converts the effects or consequences of
interventions into the same monetary terms as
the costs and compares them using a measure
of net benefit or a cost–benefit ratio. 

Cost-effectiveness analysis An economic
analysis that expresses the effects or
consequences of interventions on a single
dimension. This would normally be expressed
in ‘natural’ units (e.g. cases cured, life-years
gained, additional strokes prevented). The
difference between interventions in terms of
costs and effects is typically expressed as an
incremental cost-effectiveness ratio (e.g. the
incremental cost per life-year gained).

Cost–utility analysis The same as a cost-
effectiveness analysis but the effects or
consequences of interventions are expressed in
generic units of health gain, usually quality-
adjusted life-years (QALYs).

Crohn’s disease An inflammatory condition
of the digestive tract; rheumatic diseases are
often associated with it and ulcerative colitis is
related to it.

continued
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Glossary and list of abbreviations

Technical terms and abbreviations are used throughout this report. The meaning is usually clear from
the context, but a glossary is provided for the non-specialist reader. In some cases, usage differs in the

literature, but the term has a constant meaning throughout this review.



Glossary and list of abbreviations

viii

Glossary continued

C-reactive protein (CRP) Concentrations of
this protein in the blood can be measured as a
test of inflammation or disease activity, for
example in rheumatoid arthritis.

Ciclosporin A medication originally
developed to prevent the immune system from
rejecting transplanted organs, which has also
proved helpful in treating psoriasis.

Disease-modifying antirheumatic drugs
(DMARDs) DMARDs are drugs capable of
modifying the progression of rheumatic
disease. The term is, however, applied to what
are now considered to be traditional disease
modifying drugs, in particular sulfasalazine,
methotrexate and ciclosporin, in addition to
azathioprine, cyclophosphamide, antimalarials,
penicillamine and gold. The newer agent
leflunomide may be included as a DMARD.
The biologics such as etanercept and
infliximab are not generally referred to as
DMARDS.

Effect size A generic term for the estimate of
effect for a study. 

Emollient An agent that holds moisture in
the skin and, by doing so, softens or soothes it.

Erythrocyte sedimentation rate (ESR) One
of the tests designed to measure the degree of
inflammation.

Fixed-effect model A statistical model that
stipulates that the units under analysis (e.g.
people in a trial or study in a meta-analysis)
are the ones of interest, and thus constitute the
entire population of units. Only within-study
variation is taken to influence the uncertainty
of results (as reflected in the confidence
interval) of a meta-analysis using a fixed-effect
model. 

Heterogeneity In systematic reviews,
heterogeneity refers to variability or differences
between studies in the estimates of effects. A
distinction is sometimes made between
‘statistical heterogeneity’ (differences in the
reported effects), ‘methodological
heterogeneity’ (differences in study design) and
‘clinical heterogeneity’ (differences between
studies in key characteristics of the
participants, interventions or outcome
measures). 

Immunomodulator A substance that alters
the body’s immune response.

Intention-to-treat An intention-to-treat
analysis is one in which all the participants in a
trial are analysed according to the intervention
to which they were allocated, whether they
received it or not. 

Joint A structure by which two bones are
joined together. Normal joints consist of a
smooth layer of cartilage overlying the bone
end, which allows freedom of movement and
acts as a shock absorber. 

Methotrexate One of the oldest
chemotherapy drugs used to treat cancer; used
in the treatment of psoriasis.

Mixed treatment comparison Mixed
treatment comparison is a form of meta-analysis
used to strengthen inference concerning the
relative efficacy of two treatments. It uses data
based on direct comparisons (A versus B and B
versus C trials) and indirect comparisons (A
versus C trials); also, it facilitates simultaneous
inference regarding all treatments in order to
select the best treatments.

Monoclonal antibody An antibody produced
in a laboratory from a single clone that
recognises only one antigen.

Non-steroidal anti-inflammatory drugs
(NSAIDs) NSAIDs consist of a large range of
drugs of the aspirin family, prescribed for
different kinds of arthritis, which reduce
inflammation and control pain, swelling and
stiffness. 

Psoriasis Area and Severity Index (PASI) score
A number representing the size, redness,
thickness and scaliness of a person’s psoriasis.

Placebo An inactive substance or procedure
administered to a patient, usually to compare
its effects with those of a real drug or other
intervention, but sometimes for the
psychological benefit to the patient through a
belief that they are receiving treatment. 

Plaque psoriasis The most common form of
psoriasis, also known as psoriasis vulgaris,
recognised by red, raised lesions covered by
silvery scales. About 80% of psoriasis patients
have this type.

continued
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Glossary continued

Psoriasis A chronic skin disease characterised
by inflammation and scaling. Scaling occurs
when cells in the outer layer of skin reproduce
faster than normal and pile up on the skin’s
surface. It is understood to be a disorder of the
immune system.

Psoriatic arthritis (PsA) This disease is
characterised by stiffness, pain and swelling in
the joints, especially of the hands and feet. It
affects about 23% of people with psoriasis.
Early diagnosis and treatment can help inhibit
the progression of joint deterioration.

Quality-adjusted life-year (QALY) An index
of health gain where survival duration is
weighted or adjusted by the patient’s quality of
life during the survival period. QALYs have the
advantage of incorporating changes in both
quantity (mortality) and quality (morbidity) of
life.

Quality of life A concept incorporating all
the factors that might impact on an
individual’s life, including factors such as the
absence of disease or infirmity and other
factors which might affect their physical,
mental and social well-being.

Random effects model A statistical model
sometimes used in meta-analysis in which both
within-study sampling error (variance) and
between-studies variation are included in the
assessment of the uncertainty (confidence
interval) of the results of a meta-analysis. 

Randomised controlled trial (RCT)
(synonym: randomised clinical trial) An
experiment in which investigators randomly
allocate eligible people into intervention
groups to receive or not to receive one or more
interventions that are being compared. 

Relative risk (RR) (synonym: risk ratio)
The ratio of risk in the intervention group to
the risk in the control group. The risk
(proportion, probability or rate) is the ratio of
people with an event in a group to the total in
the group. A relative risk of one indicates no
difference between comparison groups. For
undesirable outcomes, an RR that is less than
one indicates that the intervention was effective
in reducing the risk of that outcome. 

Remission A lessening or abatement of the
symptoms of a disease.

Rheumatoid arthritis A chronic autoimmune
disease characterised by pain, stiffness,
inflammation, swelling and, sometimes,
destruction of joints.

Sensitivity analysis An analysis used to
determine how sensitive the results of a study
or systematic review are to changes in how it
was done. Sensitivity analyses are used to assess
how robust the results are to uncertain
decisions or assumptions about the data and
the methods that were used. 

Statistical significance An estimate of the
probability of an association (effect) as large or
larger than what is observed in a study
occurring by chance, usually expressed as a 
p-value. 

Squamous cell carcinoma A form of skin
cancer that is more aggressive than basal cell
carcinoma. People who have received PUVA
(psoralens plus long-wavelength UV radiation)
may be at risk of this type of skin cancer.

Systemic Affecting the entire body internally.

Systemic treatment A treatment such as a pill
or an injection.

T cell A type of white blood cell that is part
of the immune system that normally helps
protect the body against infection and disease. 

Thrombocytopenia A disorder sometimes
associated with abnormal bleeding in which the
number of platelets (cells that help blood to
clot) is abnormally low.

Topical agent A treatment such as a cream,
salve or ointment that is applied to the surface
of the skin.

Toxicity The potential of a drug or
treatment to cause harmful side-effects.

Tumour necrosis factor (TNF) One of the
cytokines, or messengers, known to be
fundamental to the disease process that
underlies psoriasis. It often plays a key role in
the onset and the continuation of skin
inflammation.

Variance A measure of the variation shown
by a set of observations, defined by the sum of
the squares of deviations from the mean,
divided by the number of degrees of freedom
in the set of observations. 

continued
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Glossary continued

Visual analogue scale Direct rating where
raters are asked to place a mark at a point
between two anchor states appearing at either
end of the line. It is used as a method of
valuing health states.

Weighted mean difference (in meta-analysis)
A method of meta-analysis used to combine
measures on continuous scales, where the

mean, standard deviation and sample size in
each group are known. The weight given to
each study is determined by the precision of its
estimate of effect and is equal to the inverse of
the variance. This method assumes that all of
the trials have measured the outcome on the
same scale.

List of abbreviations
ACR American College of

Rheumatology

ANA anti-nuclear antibodies

BNF British National Formulary

BSA body surface area

BSR British Society for Rheumatology

CEAC cost-effectiveness acceptability
curve

CHF congestive heart failure

CI confidence interval

CRP C-reactive protein

CSA ciclosporin

DIP distal interphalangeal

DMARD disease-modifying anti-rheumatic
drug

ERAS Early RA Study

EQ-5D EuroQol-5D

ESR erythrocyte sedimentation rate

EULAR European League Against
Rheumatism

FDA Food and Drug Administration

HAQ Health Assessment Questionnaire

HCHS Hospital and Community Health
Services

HEED Health Economic Evaluation
Database

HRG healthcare resource group 

HRQoL health-related quality of life

ICER incremental cost-effectiveness
ratio (i.e. incremental cost per
QALY gained)

IP interphalangeal

LFT liver function test

MS multiple sclerosis

MTP metatarsophalangeal

MTX methotrexate

NHS EED NHS Economic Evaluation
Database

NICE National Institute for Health and
Clinical Excellence

NSAID non-steroidal anti-inflammatory
drug

OLS ordinary least-squares 

OMERACT Outcome Measures in
Rheumatoid Arthritis
(Rheumatology) Clinical Trials

PASI Psoriasis Area and Severity 
Index

PhGA physician global assessment

PsA psoriatic arthritis

PSA probabilistic sensitivity 
analysis

continued
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List of abbreviations continued

PsARC Psoriatic Arthritis Response
Criteria

PtGA patient global assessment

PUVA psoralens plus long-wavelength
UV radiation

QALY quality-adjusted life-year

QoL quality of life

RA rheumatoid arthritis

RCT randomised controlled trial

RF rheumatoid factor

RR relative risk

SE standard error

SF-36 Short Form with 36 Items

SLE systemic lupus erythematosus

SPC summary of product characteristics

SJC swollen joint count

SSZ sulfasalazine

TB tuberculosis

TJC tender joint count

TNF tumour necrosis factor

TSS Total Sharp Score

U&E urea and electrolytes

VAS visual analogue scale

WMD weighted mean difference

WTP willingness to pay

All abbreviations that have been used in this report are listed here unless the abbreviation is well known (e.g. NHS), or 
it has been used only once, or it is a non-standard abbreviation used only in figures/tables/appendices in which case 
the abbreviation is defined in the figure legend or at the end of the table.

Note
This monograph is based on the Technology Assessment Report produced for NICE. The full report
contained a considerable amount of data that were supplied by Wyeth and Schering-Plough and which
are deemed commercial-in-confidence. The full report was used by the Appraisal Committee at NICE in
their deliberations. The full report with each piece of commercial-in-confidence data removed and
replaced by the statement ‘CiC removed’ is available on the NICE website www.nice.org.uk

The present monograph presents as full a version of the report as is possible while retaining readability,
but some sections, sentences and tables have been removed. Readers should bear in mind that the
discussion and conclusions and implications for practice and research are based on all the data
considered in the original full NICE report.
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Objective
The aim of this review was to evaluate the clinical
effectiveness, safety, tolerability and cost-
effectiveness of etanercept and infliximab for the
treatment of active and progressive psoriatic
arthritis (PsA) in patients who have inadequate
response to standard treatment, including disease-
modifying antirheumatic drug (DMARD) therapy.

Background
PsA is defined as an inflammatory arthropathy
associated with psoriasis, which is usually negative
for rheumatoid factor (RF) [an antibody 
produced by plasma cells and found in around
70% of cases of rheumatoid arthritis (RA)]. It is a
hyperproliferative and inflammatory arthritis that
is distinct from RA and closely associated with
psoriasis. Overall, because PsA involves both skin
and joints, it can result in significant quality of life
impairment, joint deformity and psychosocial
disability. Owing to the lack of a precise definition
and diagnostic marker for psoriatic arthritis, it is
difficult to gauge its prevalence. The UK adjusted
prevalence of PsA in the primary care setting has
been estimated to be 0.3%. In the UK both
etanercept (Enbrel®) and infliximab (Remicade®)
are recently licensed drugs for the treatment of
adults with active and progressive PsA in patients
who have responded inadequately to DMARDs.
Both etanercept and infliximab are new biological
agents, which target pathological T cell activity
(anti-tumour necrosis factors drugs). Other
therapies available for the treatment of psoriatic
arthritis are DMARDs such as sulfasalazine,
methotrexate and ciclosporin, all of which have
limitations to their use owing to limited efficacy or
serious long-term adverse effects. There is also a
new DMARD, leflunomide, which is the only drug
other than etanercept and infliximab licensed for
the treatment of psoriatic arthritis. 

Methods
A systematic review, based on literature searches
conducted between April and July 2004, evaluated

the clinical efficacy and adverse effects of
etanercept and infliximab. The efficacy of
DMARDs in the treatment of PsA was also
reviewed and, where data allowed, treatments were
compared utilising Bayesian evidence synthesis
methods. Following evaluation of existing
economic evaluations of etanercept and infliximab
in psoriatic arthritis, a new economic model was
developed (the York Model). This utilised the
results from the evidence synthesis and data from
a range of other sources. 

Results
Number and quality of studies
The review of the clinical evidence identified 40
studies: three trials of the efficacy of the
interventions of interest (two for etanercept and
one for infliximab), 23 studies of the adverse
effects of the interventions and 14 trials of the
efficacy of the DMARDs.

The trials of the efficacy of the interventions were
all double-blind and placebo-controlled trials and
were rated ‘Good’ by the quality assessment. 
A total of 265 patients were included in the
etanercept trials and 104 in the infliximab trial.

Efficacy of the interventions
Across the two trials, at 12 weeks, around 65% of
patients treated with etanercept achieved an
American College of Rheumatology (ACR) 20
{pooled relative risk (RR) 4.19 [95% confidence
interval (CI) 2.74 to 6.42]}, demonstrating a basic
degree of efficacy in terms of arthritis-related
symptoms. In addition, around 45% of patients
treated with etanercept achieved an ACR 50
[pooled RR 10.84 (95% CI 4.47 to 26.28)] and
around 12% achieved an ACR 70 [pooled RR
16.28 (95% CI 2.20 to 120.54)], demonstrating a
good level of efficacy. The subgroup analyses
conducted in one trial revealed that the effect of
etanercept was not dependent upon patients’
concomitant use of methotrexate. In addition,
almost 85% of patients treated with etanercept
achieved a Psoriatic Arthritis Response Criteria
(PsARC) [pooled RR 2.60 (95% CI 1.96 to 3.45)],
which is the only joint disease outcome measure
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that has been specifically defined for psoriatic
arthritis. The Psoriatic Area and Severity Index
(PASI) results indicate some beneficial effect on
psoriasis at 12 weeks; however, the data are sparse.
The statistically significant reduction
(improvement) in Health Assessment
Questionnaire (HAQ) score with etanercept
compared with placebo indicates a beneficial effect
of etanercept on function. Similar results were
seen at 24 weeks, except that the results for PASI
75 and PASI 50 now achieved statistical
significance and data for Total Sharp Score (TSS)
annualised rate of progression were available; this
was statistically significantly lower in etanercept-
treated patients than in placebo-treated patients.
Uncontrolled follow-up of patients indicated that
treatment benefit may be maintained for at least
50 weeks.

At 16 weeks, 65% of patients treated with
infliximab achieved an ACR 20 [RR 6.80 (95% CI
2.89 to 16.01)], demonstrating a basic degree of
efficacy in terms of arthritis-related symptoms.
This level of efficacy was not dependent upon
patients’ concomitant use of methotrexate. Almost
half the patients treated with infliximab achieved
an ACR 50 [RR 49.00 (95% CI 3.06 to 785.06)]
and over one-quarter achieved an ACR 70 [RR
31.00 (95% CI 1.90 to 504.86)] compared with
none of the placebo group, demonstrating a good
level of efficacy. In addition, 75% of patients
treated with infliximab achieved a PsARC [RR 3.55
(95% CI 2.05 to 6.13)]. The beneficial treatment
effect on psoriasis was also statistically significant
with a mean difference in percentage change from
baseline in PASI of –5 (95% CI –6.8 to –3.3), as
was the percentage improvement from baseline in
HAQ score with infliximab compared with placebo
[mean difference 51.4 (95% CI 48.08 to 54.72)],
indicating a beneficial effect of infliximab on
functional status.

Uncontrolled data from all measures of joint
disease, psoriasis and HAQ collected at up to
50 weeks of follow-up reflect those at 16 weeks.
There were no radiographic assessments, so the
potential or otherwise of infliximab to delay the
progression of joint disease could not be assessed.

Adverse effects
Injection site reactions appear to be the most
common adverse effects of etanercept. Overall,
etanercept appeared to be well tolerated in short-
and long-term use, although much of the long-
term data are not from patients with psoriastic
arthritis. As identified in earlier reviews, the main
areas of concern relate to uncommon but serious

adverse events the significance of which is not
readily discernible from the published reports of
clinical trials.

Overall, infusion reactions, the development of
antibodies and infections appear to be the most
common adverse effects of infliximab, although it
is unclear whether they occur more frequently
than on placebo. In the long term, the possible
risk of serious adverse effects requires caution and
further monitoring and investigation. 

Importantly, both biologics are new drugs with
which there is only very limited experience and
long-term monitoring. Therefore, review and
further investigations of their safety are warranted.

DMARDs
The available drug treatments for psoriatic
arthritis, with the exception of sulfasalazine and
possibly leflunomide, have not been investigated
thoroughly. The available limited data indicate
some degree of efficacy for all DMARDs, but the
evidence for intramuscular gold and azathroprine
is particularly weak and may not be reliable. 

Evidence synthesis
A Bayesian evidence synthesis was undertaken to
complete the clinical evaluation and to estimate
relevant parameters for the economic model. The
need to populate the economic model indicated a
focus on response rates to therapy in terms of
PsARC and changes in HAQ conditional on
whether the patient responds to therapy. The
synthesis relates to etanercept, infliximab and
placebo as these are the comparators in the
economic model. The probability of responding
to infliximab treatment was estimated to be
0.7705, and for etanercept this probability is also
estimated as 0.7705. The RR of infliximab versus
etanercept of 1.0 (95% CI 0.82 to 1.18) also
highlighted that, as far as response rates are
concerned, the evidence synthesis suggested the
two treatments are very similar. The evidence
synthesis showed that responders to either
treatment experienced a statistically significant
improvement in HAQ scores. Incremental to the
natural progression baseline change in HAQ of
0.0166 (95% CI 0.002 to 0.031), responders to
etanercept treatment experienced an additional
change in HAQ of –0.72 (95% CI –0.83 to –0.61),
and responders to infliximab treatment of –0.67
(95% CI –0.84 to –0.49). Both of these HAQ
changes are significantly different from the
incremental HAQ change experienced by placebo
responders, of –0.28 (95% CI –0.39 to –0.18), but
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do not differ substantially between the two active
treatments. 

Cost-effectiveness
Cost-effectiveness models were submitted by
Wyeth and Schering-Plough. Wyeth’s model
estimated the incremental cost per quality-
adjusted life-year (QALY) gained for etanercept
(compared with a composite comparator) to 
range from £28,189 for a 10-year time horizon 
to £66,580 for a 6-month time horizon. 
Schering-Plough presented two models. The
‘Active Joint’ model estimated an incremental 
cost per QALY gained for infliximab of £36,786
(5-year time horizon). The ‘Chronic Active Joint’
model estimated an incremental cost-
effectiveness ratio (ICER) of £33,877 (30-year
time horizon). 

Given some potential limitations of the
manufacturers’ models and their failure to
compare the two biological therapies directly and
with palliative care, a new model was developed
(the York Model). Results were estimated over a
range of time horizons and based on a number of
alternative assumptions. Infliximab is consistently
dominated by etanercept because of its higher
acquisition and administration costs without
superior effectiveness. The incremental cost per
QALY gained of etanercept compared with
palliative care ranges from £14,818 (females, 
40-year time horizon) to £49,374 (males, 1-year
time horizon) if it is assumed that, when patients
eventually fail on biological therapy, their
disability (in terms of HAQ score) deteriorates by
the same amount as it improved when they
initially respond to treatment (rebound equal to
gain). The ICERs of etanercept range from
£25,443 (females, 40-year time horizon) to
£49,441 (males, 1-year time horizon) if it is
assumed that, when patients fail on therapy, their
disability level returns to what it would have been
had they never responded (rebound equal to
natural history). 

Sensitivity analyses
Probabilistic sensitivity analysis showed that
etanercept and palliative care have the highest
probabilities of being cost-effective. At lower
levels of the threshold value of cost-effectiveness,
palliative care has the higher probability of being
cost-effective. As the threshold increases, so does
the probability that etanercept is optimal.
Scenario analysis was undertaken to assess the
sensitivity of the results to other assumptions in
the model. The most important analysis indicates
that the ICER of etanercept increases markedly if

it is assumed that etanercept only improves
symptoms and does not retard disease
progression. We also examined an alternative
specification of the prior distribution in the
evidence synthesis used to reflect between-trial
variation in the placebo response rate, but no
substantive change in the results was observed. 

Limitations of the calculations
(assumptions made)
A number of parameters in the model are based
on very limited evidence. This applies, in
particular, to the long-term withdrawal rate
(based on a non-randomised observational study
and assumed to be the same for the two biological
therapies), the natural history HAQ progression
(based on an unpublished cohort study of 24 PsA
patients reported in the Wyeth submission) and
the HAQ progression in patients responding to
therapy (assumed to be zero based on some
evidence for the open-label continuation studies
after etanercept and infliximab). 

Other important issues regarding
implications
The model considered the cost-effectiveness of
etanercept and infliximab compared with each
other and with palliative care. This is equivalent to
assuming that the biological therapies would be
used ‘end of line’ once DMARD therapies have
been tried and failed. The York Model was not able
to incorporate the possible quality of life impact of
the biological therapies on patients’ skin. This
assumption also had to be made in the two
manufacturers’ models. The York Model uses HAQ
score as the measure of disability, which drives both
quality of life and costs in the model. This is
consistent with both the Wyeth models in PsA and
many cost-effectiveness models of biological
therapies in RA, but the use of radiological
measures of disease progression may be more
appropriate should data become available. 

Notes on the generalisability of the
findings
The efficacy data used in the clinical evaluation,
evidence synthesis and the economic models were
very limited, being derived from just three trials
and 369 patients, with only 134 patients treated
with etanercept and 52 treated with infliximab.
Furthermore, these trial populations were not
precisely representative of those for whom
etanercept and infliximab are licensed: neither
population was made up exclusively of patients who
had failed to respond to at least two DMARDs.
Other parameters within the economic models were
also based on very limited evidence. 
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Conclusions
The limited data available indicated that both
etanercept and infliximab are efficacious in the
treatment of psoriatic arthritis with beneficial
effects on both joint and psoriasis symptoms and
on functional status. Short-term data indicated
that etanercept can delay joint disease progression
but further long-term data are required to confirm
and consolidate the evidence base for this. There
are no controlled data as yet to indicate that
infliximab can delay joint disease progression.
Further data are required to confirm the findings
of the currently available trials and to demonstrate
that response is maintained and that disease
progression is delayed in the long term.

Treatment with both etanercept and infliximab for
12 weeks demonstrated a significant degree of
efficacy, with no statistically significant difference
between them.

For both etanercept and infliximab, adverse events
were common with mild injection/infusion
reactions being the main treatment-related effect.
Concerns exist over uncommon serious and long-
term adverse effects and, in the authors’ opinion,
further monitoring of the safety profiles of both
drugs is required.

The York Model indicated that etanercept is more
cost-effective than infliximab as it has a lower cost
with little difference in outcomes. The incremental
cost per QALY gained of etanercept compared with
palliative care (i.e. to no active therapy) ranged
from £14,818 (females, 40-year time horizon) to
£49,374 (males, 1-year time horizon) under the
assumption of rebound equal to gain. It ranged
from £25,443 (females, 40-year time horizon) to
£49,441 (males, 1-year time horizon) under the
assumption of rebound equal to natural history
progression. The cost-effectiveness of etanercept was
also sensitive to assumptions made about the extent
of disease progression when patients are responding
to therapy. The number of years for which a patient
can be safely on biologicals is uncertain so these
results should be considered with caution.

Recommendations for further
research
The following areas are recommended for future
research (all are of equal importance).

● Long-term controlled trials are required to
confirm that symptomatic benefits for joint and
skin disease and improvements in function are
maintained. Data on long-term HAQ
progression while responding to biologics is
required.

● Long-term controlled trials on the effects of
biologics on joint disease progression are also
required. 

● Further research on the effects of biologics on
both arthritis and psoriasis and their combined
effects on quality of life is required, including in
terms of a generic preference based (utility)
instrument.

● A 2-year controlled trial of etanercept versus
best care (probably methotrexate or
leflunomide) is warranted; such a trial 
should gather comparative data on HAQ 
and radiographic progression with 
leflunomide.

● Randomised controlled trials investigating the
effects of the biologics in combination with
methotrexate, with reference to any synergistic
effect and the possibility of tachyphylaxis, are
warranted.

● Long-term monitoring studies of adverse events
and regular reviews of the significance of
serious adverse events are essential. Research
should establish whether long-term patterns 
of adverse events are similar to those in 
RA. The setting up of a Biologics Registry 
for the treatment of psoriatic arthritis is
advisable.

● Long-term information on withdrawal rates
from biologics for lack of efficacy and adverse
events is important.

● Research to establish whether intermittent
biologic therapy is a reasonable option for the
treatment of psoriatic arthritis would be of
value.
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The aim of this review was to evaluate the
clinical effectiveness, safety, tolerability and

cost-effectiveness of etanercept and infliximab for
the treatment of active and progressive psoriatic

arthritis (PsA) in patients who have inadequate
response to standard treatment [including disease
modifying antirheumatic drug (DMARD) therapy].
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Description of underlying health
problem
Epidemiology
There are difficulties in defining PsA1 and, owing
to the lack of a precise definition and diagnostic
marker for PsA, it is difficult to estimate its
prevalence. A study within the primary care
population in north-east England that involved six
general practices (population 26,348) estimated
the UK adjusted prevalence of PsA in the primary
care setting to be 0.3%.2 The same study identified
that PsA had a significant and measurable impact
on all areas of health but was less well documented
in primary care than was psoriasis. Another study
using data from 77 GP practices in the Norwich
Health Authority (population 413,421) reported
prevalence rates per 100,000 of 3.5 for males and
3.4 for females.3

Aetiology, pathology and prognosis
PsA is defined as an inflammatory arthropathy
associated with psoriasis which is usually negative
for rheumatoid factor (RF) [an antibody produced
by plasma cells and found in around 70% of cases
of rheumatoid arthritis (RA)]. It is a
hyperproliferative and inflammatory arthritis that
is distinct from RA and closely associated with
psoriasis.1,4 Overall, because PsA involves both
skin and joints, it can result in significant quality
of life (QoL) impairment and joint deformity and
psychosocial disability.4,5 PsA is diagnosed when a
patient with psoriasis has a distinctive pattern of
peripheral and or spinal arthropathy.5 Most, but
not all, of these patients will test negative for RF.
PsA differs from RA in that the absolute number
of joints affected is less and the pattern of joint
involvement is commonly asymmetric and involves
the distal interphalangeal joints and nail lesions.6

In PsA dactylitis, spondylitis and sacroiliitis are
common whereas in RA they are not.6 In PsA the
involved joints are tighter, contain less fluid and
are less tender than those in RA and there is a
propensity for inflammation of the enthesal sites.
In addition to distinct clinical features, PsA and
RA show differences in the inflammatory reaction
that accompanies each form of arthritis.6 Most
patients with PsA will have developed psoriasis
first but joint involvement appears first in 19%,

and concurrently with psoriasis in 16% of cases.5

There are, however, still some difficulties in
defining PsA.1

PsA is a progressive disorder ranging from mild
synovitis to severe progressive erosive
arthropathy.7 Studies have found that patients
presenting with oligoarticular disease progress to
polyarticular disease and a significant percentage
of patients develop joint damage and deformities,
which progress over time.8 Even in early PsA,
despite current DMARD treatment, PsA results
have shown radiological damage in up to 47% of
patients at a median interval of 2 years.9 Although
remission might occur in PsA, especially in
patients with Health Assessment Questionnaire
(HAQ) score levels <1,10 of those who can sustain
clinical remission only a small fraction can
discontinue medication with no evidence of
damage.11 Joint damage can occur early in the
disease, often before functional limitation.8,12 This
appears to be associated with the development of
inflamed entheses close to peripheral joints,
although the link is still largely unclear.7 Studies
indicate that there is an association between
polyarthritis and functional disability, with higher
mean HAQ score than oligoarthritic patients.13,14

With regard to disease progression, it has been
shown that a polyarticular onset of PsA is an
important risk factor that predicts progressive
joint deformity.15,16

A classification scheme for PsA based on joint
involvement has been proposed:8,17 Distal
interphalangeal arthritis can occur as the sole
presentation or in combination with other
symptoms. It can be symmetric or asymmetric and
can involve a few or many joints. Adjacent nails
may demonstrate psoriatic changes and joint
erosions are common.

● Arthritis mutilans is a very severe presentation
of the disease with osteolysis of the phalanges,
metatarsals and metacarpals.

● Symmetric polyarthritis appears similar to RA,
with inflammation of the metacarpals and the
proximal interphalangeal joints being
prominent. However, it is generally milder than
RA and almost always patients are RF negative.
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● Oligoarthritis is the most common form of
psoriatic arthritis. It is characterised by
asymmetric involvement of a small number of
joints (less than four).

● Spondylitis or sacrolytis resembles ankylosing
spondylitis but is generally less severe and less
disabling.

Despite this classification, the forms of PsA overlap
and evolve from one form to another as the
disease progresses and as diagnostic investigations
become more thorough.7 A common feature of
PsA is dactylis, where the whole digit appears
swollen due to inflammation of the tendons and
periosteum in addition to the joints. Radiographic
features include bone erosions, new bone
formation, bony ankylosis, bony outgrowths in the
axial skeleton, osteolysis and enthesopathy.

Significance in terms of ill health
The health burden of PsA can be considerable. It
is a life-long condition but its severity and hence
its impact fluctuate over time.18 A comparison of
health-related quality of life (HRQoL) between
patients with PsA and patients with RA, using the
Medical Outcomes Study Short Form with 36
Items (SF-36) health survey and the HAQ, found
that both patient populations experienced lower
physical health compared with that of a general
population sample.19 The patients with RA
demonstrated more active inflammatory disease at
the time of assessment than the patients with PsA
and patients with PsA reported higher levels of
vitality than patients with RA. However, patients
with PsA reported more role limitations due to
emotional problems and more bodily pain after
adjusting for the difference in vitality and other
covariates. It appeared that there may be unique
disabilities associated with the psoriasis dimension
of PsA. These findings were reflected in another
comparison of disability and QoL in RA and PsA;
this study found that despite greater peripheral
joint damage in patients with RA, function and
QoL scores were the same for both groups.20 As in
RA, joint damage in PsA results in a significant
reduction in a patient’s HRQoL. Ideally, PsA
should be diagnosed early and treated aggressively
in order to minimise joint damage.12

In addition to its impact on QoL, PsA carries
about a 60% higher risk of mortality relative to the
general population.18,21,22

There is little information on the economic costs
of PsA, with only one US study available.23

Although the economic costs of PsA have not been
studied in the UK, they are likely to be

proportional to those of RA. In studies that
analyse the indirect costs of RA, in general these
are higher than direct costs, largely as a
consequence of extensive work disability.24 In RA,
productivity losses represent the predominant
economic burden of the disease25,26 and the
economic cost rises with both age and disease
severity.24,27 In the UK, direct healthcare costs
have been shown to represent about one-quarter
of all costs and these are dominated by inpatient
and community day care.28 One recent study
reports that in the UK, drugs currently represent a
minor cost: 3–4% of total costs and 13–15% of
direct costs.29

Assessment of treatment
response in psoriatic arthritis
Assessment of the effectiveness of treatments for
PsA relies on there being outcome measures that
accurately and sensitively measure disease activity.
Overall response criteria have not yet been clearly
defined; they are currently being developed by an
international collaboration on outcome measures
in rheumatology [Outcome Measures in
Rheumatoid Arthritis (Rheumatology) Clinical
Trials (OMERACT)]. There are many different
parameters of disease activity in arthropathies,
including number of swollen joints, number of
tender joints, pain, level of disability, patient’s
global assessment, physician’s global assessment
and biochemical markers in the blood. Selecting
which to assess in clinical trials and which to
appoint as the primary variable can be difficult.
Different ways of combining the various outcome
measures have been suggested including a simple
‘pooled index’.30 In recent years, the compound
response criterion, the American College of
Rheumatology (ACR) 20, has gained general
acceptance for the assessment of treatments for
RA and this has been adopted for PsA. Another
compound measure, Psoriatic Arthritis Response
Criteria (PsARC), was developed specifically for a
trial in PsA.31

ACR response criteria
The ACR response criteria were developed after
the identification of a set of core disease activity
measures. ACR 20 requires a 20% reduction in the
tender joint count, a 20% reduction in the swollen
joint count and a 20% reduction in three of five
additional measures, including patient and
physician global assessment, pain, disability and
an acute-phase reactant. In patients with RA, the
ACR 20 has been confirmed as being able to
discriminate between a clinically significant and a
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clinically insignificant improvement.32,33 It is not
yet clear if the ACR 20 has the same
discriminatory validity in PsA.34 The ACR 20 is
generally accepted to be the minimal clinically
important difference that indicates some response
to a particular intervention. The ACR 50 reflects
significant and important changes in a patient’s
disease status that may well be acceptable to both
clinician and patient in long-term management.
The ACR 70 represents a major change and
approximates in most minds to a near remission.
Differences between PsA and RA mean that when
the ACR response criteria are used in trials of
treatment for PsA, the distal interphalangeal (DIP)
joints must be included. 

PsARC
PsARC was developed for a trial of sulfasalazine
(SSZ) in PsA.31 Four assessment measures were
selected: patient self-assessment; physician
assessment; joint pain/tenderness score; and joint
swelling score. Treatment response was then
defined as an improvement in at least two of these
four measures, one of which had to be joint
pain/tenderness score or joint swelling score, with
no worsening in any of the four measures. PsARC
has not been validated but responses assessed by it
do parallel those identified with ACR 20. A
limitation of PsARC is that although developed for
assessment of PsA, it does not incorporate an
assessment of psoriasis. The Working Group
producing the British Society for Rheumatology
(BSR) guidelines for the use of anti-tumour
necrosis factor (TNF) drugs in PsA35 elected to use
the PsARC as the primary joint response to anti-
TNF therapy, although it advocates some extra
data collection such as a patient self-assessed
disability (HAQ) and a biochemical marker of
disease activity such as erythrocyte sedimentation
rate (ESR) or C-reactive protein (CRP). 

Radiological assessments
In all arthropathies, progression of the disease can
only be truly measured by assessment of joint
damage; radiological assessments include the
Steinbrocker, Sharp and Larsen methods. A
modification of the Steinbrocker method which
assigns a score for each joint has been validated
for PsA. The Sharp method grades all the 
joints of the hand separately for erosions and joint
space narrowing, each erosion being assigned a
score of 0–5 and each joint space narrowing a
score of 0–4. A total score (maximum 149) is
calculated. The Sharp method, modified to
include the DIP and metatarsophalangeal (MTP)
joints of the feet and interphalangeal (IP) joint of
the first toe, was used in the Mease trial of

etanercept.36 None of these methods, which were
developed for RA, score additional radiographic
changes specific to PsA. A new score has been
tested by Wassenberg and colleagues,37 but this
has not yet been validated in clinical trials.
Whichever method is selected, it is important that
trials are stratified by baseline radiographic
findings.

HAQ
The HAQ score is a well-validated tool in the
assessment of patients with RA.34 It focuses on two
dimensions of health status: physical disability
(eight scales) and pain, generating a score of 0
(least disability) to 3 (most severe disability).
Modifications of the HAQ for spondylarthropathies
(HAQ-S) and for psoriasis (HAQ-SK) have been
recently developed but, when tested against HAQ,
their scores were almost identical,38 suggesting
either can be used in PsA.34 The HAQ is one
component of the ACR 20 (50 or 70) response
criteria. 

HAQ has been tested in patients with PsA,
showing a moderate to close correlation with
disease activity as measured by the actively
inflamed joint count and some measures of clinical
function (including the ACR functional class).39

Although the HAQ has been used as a disability
measure and is a common outcome measure in
PsA therapy trials, it may not sufficiently
incorporate all aspects of disease activity (i.e.
deformity or damaged resulting from disease
process, especially in late PsA),40 so the clinical
assessment of disease activity and both clinical and
radiological assessments of joint damage remain
important outcome measures in PsA. 

Overall, the advantage of the HAQ as an
instrument is that it can estimate the functional
and psychological impact of the disease. HAQ is a
measure conventionally used as a driver of QoL
scores and costs in main economic evaluations on
the use of anti-TNF drugs and DMARDs in RA.41–43

PASI
In evaluating the efficacy of interventions in the
treatment of PsA, the outcomes measures used
must assess disease activity in both the joints and
the skin.34 In clinical trials of patients with
psoriasis, assessment of the response to treatment
is usually based on the Psoriasis Area and Severity
Index (PASI). PASI is also used in trials of PsA,
although given the various degrees of severity of
psoriasis in these patients not all patients may be
evaluable for assessment of response; at least 3%
of the body surface area (BSA) has to be affected
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by the skin disease in order for the PASI measure
to be used.34 Although it is widely used, it is
acknowledged to have many deficiencies: its
constituent parameters have never been properly
defined; it is insensitive to change in mild to
moderate psoriasis; estimation of disease extent is
notoriously inaccurate; and the complexity of the
formula required to calculate the final score
further increases the risk of error. It combines an
extent and a severity score for each of four body
areas (head, trunk, upper extremities and lower
extremities). The extent score of 0–6 is allocated
according to percentage skin involvement such
that 0 and 6 represent no psoriasis and 90–100%
involvement, respectively. The severity score of
0–12 is derived by adding scores of 0–4 for each of
the qualities erythema (redness), induration and
desquamation representative of the psoriasis
within the affected area. It is probable but usually
not specified in trial reports that most
investigators take induration to mean plaque
thickness without adherent scale and
desquamation to mean thickness of scale rather
than severity of scale shedding. The severity score
for each area is multiplied by the extent score and
the resultant body area scores, weighted according
to the percentage of total BSA which that body
area represents (10% for head, 30% for trunk, 20%
for upper extremities and 40% for lower
extremities), are added together to give the PASI
score. Although PASI can theoretically reach 72,
scores in the upper half of the range (above 36)
are uncommon even in severe psoriasis.

Although the optimum assessment outcomes for
PsA trials are yet to be defined, those selected as
the primary measures of efficacy in this review,
namely PsARC, ACR 20, 50, 70, HAQ and PASI
based measures, all have discriminatory capability
and are generally accepted for the assessment of
treatment effect. HAQ has been chosen as our
main outcome variable for the economic
evaluation because it makes it technically feasible
to evaluate the impact of retarding and/or halting
the progression of the disease, both in an
economic sense and in terms of QoL. 

Current service provision
Effective treatment for PsA needs to consider both
skin and joint disease, especially if both are
affected significantly. Both dermatologists and
rheumatologists manage PsA, each focusing on
their specialism.8 Most treatments for PsA have
been borrowed from those used for RA, and non-
steroidal anti-inflammatory drugs (NSAIDs) are

widely used.5 There is a concern that NSAIDs may
provoke a flare of the psoriasis component of the
disease, but this may not be of clinical
significance.7 Local corticosteroid injections are
also frequently used,5 although there is a
significant risk of a serious flare in psoriasis when
corticosteroids are withdrawn. Disease that is
unresponsive to NSAIDs and particularly
polyarticular disease should be treated with
DMARDs in order to reduce joint damage and
prevent disability.7 It has also been suggested that
aggressive treatment of early-stage progressive
psoriatic arthritis should be implemented in order
to improve prognosis.7 Again, the treatments used
are based on experience in RA rather than
knowledge of the pathophysiology of PsA or trial-
based efficacy. Currently, methotrexate (MTX) and
SSZ are considered the DMARDs of choice,
although the evidence for MTX is largely
empirical and the effects of SSZ appear modest.7

A review of the experience of 100 patients treated
with DMARDs for PsA44 reported that of those
treated with SSZ, gold, MTX or
hydroxychloroquine, over 70% had discontinued
owing to lack of efficacy or adverse events (range
35% with MTX to 94% with hydroxychloroquine).

Recently (2004), a new DMARD, leflunomide, has
been licensed for use in PsA; it is the only non-
biologic licensed in PsA. Leflunomide inhibits de
novo pyrimidine synthesis and because activated
lymphocytes require a large pyrimidine pool, it
preferentially inhibits T cell activation and
proliferation. Controlled clinical trials have
demonstrated efficacy in RA45 and PsA.46 Other
drugs investigated for the treatment of PsA are
auranofin, etretinate, fumaric acid, intramuscular
gold, azathioprine and Efamol marine47 and
infliximab. Ciclosporin (CSA), penicillamine and
leflunomide are also sometimes used in clinical
practice. 

Costs of current service
The cost to the NHS of treating PsA includes
direct costs such as the cost of drugs, clinician
(nurse, GP and hospital physician) time, the cost
of day care therapies such as intravenous infusions
and the costs of administering and monitoring
drugs. Patients may also require inpatient care
with an average stay of 3 days.48 Based on prices
from the British National Formulary (BNF),49

weekly treatment costs with the most commonly
used DMARDs in PsA, SSZ and MTX are
approximately £2 and less than £0.50, respectively.
The weekly cost of CSA is approximately £40–80
per week. Figures for the actual total costs of
DMARDs for PsA are not readily available,
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relevant data being subsumed within those for all
rheumatic diseases.50 In the UK in 2003 there
were approximately 347,600 prescriptions for
drugs that suppress the rheumatoid disease
process with a total net ingredient cost of
£6,602,400 and with an average cost per
prescription item of £19.00.50 In addition to the
cost of these drugs, the cost of NSAIDs is
considerable. 

No economic evaluations of the treatment of PsA
in the UK have been published.

Variation in service
No surveys of UK service models for PsA have
been conducted. Although PsA is a disease of
joints and skin, it is treated mainly by
rheumatologists. A study conducted with patients
with confirmed PsA in The Netherlands found a
considerable variation in the delivery of care
amongst rheumatologists, 29% of whom failed to
diagnose PsA, mainly owing to their failure to
enquire about skin lesions.51 Of those who did
correctly diagnose PsA, only 43% referred patients
to a dermatologist and 66% ordered laboratory
tests. The median costs for imaging and
laboratory investigations were higher in the
patients correctly diagnosed with PsA than in the
remaining patients who were incorrectly diagnosed.

Description of new intervention
Numerous chemokines and cytokines are believed
to play an important role in triggering cell
proliferation and sustaining joint inflammation in
PsA. Cytokines stimulate inflammatory processes
that result in the migration and activation of T
cells which then release tumour necrosis factor �
(TNF�). TNF� is one of several pro-inflammatory
cytokines that have been implicated in the

pathogenesis of both psoriasis and PsA.52,53 Newer
strategies for the treatment of PsA have focused on
modifying T cells in this disease through direct
elimination of activated T cells, inhibition of 
T cell activation or inhibition of cytokine 
secretion or activity.54 Etanercept and infliximab
are among a number of these new biologic agents
that have been developed and investigated for the
treatment of various diseases, including psoriasis
and PsA. Etanercept is a human dimeric fusion
protein that binds specifically to TNF and 
blocks its interaction with cell surface receptors.5

Infliximab is a murine/human chimeric anti-TNF
monoclonal �-immunoglobulin that inhibits the
binding of TNF to its receptor.5 Etanercept and
infliximab have gained European Agency for the
Evaluation of Medicinal Products approval for
clinical use in the treatment of PsA that is
unresponsive to DMARDs. They were granted
their UK product licences in 2003 and 2004,
respectively.

Anticipated costs of biologic
interventions
Based on the recommended dose regimen (25-mg
injections administered twice weekly as a
subcutaneous injection), the initial 3-month
acquisition cost of etanercept is £2145.12, and the
annual cost thereafter is £9295.52. The
recommended dose for infliximab is 5 mg/kg
given as an intravenous infusion over a 2-hour
period followed by additional 5 mg/kg infusion
doses at 2 and 6 weeks after the first infusion, then
every 8 weeks thereafter, each dose corresponding
to three or four vials of infliximab depending on
the patient’s body weight. The initial 3-month
acquisition cost of infliximab is estimated to be
£5414.40 and the annual cost thereafter is
£11,731.20. 
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Search strategy
Searches were undertaken on the following
databases to identify relevant clinical and cost-
effectiveness research. Full details of the search
strategies are reported in Appendix 1.

● MEDLINE and In-Process Citations (OVID
Online – http://www.ovid.com/)

● EMBASE (OVID Online – http://www.ovid.com/)
● National Research Register (NRR) (CD-ROM)
● Cochrane Central Register of Controlled Trials

(CENTRAL) (Cochrane Library via the 
Internet – http://www.update-
software.com/clibng/cliblogon.htm)

● CenterWatch (Internet –
http://www.centerwatch.com/index.html)

● Current Controlled Trials (Internet –
http://controlled-trials.com/)

● ClinicalTrials.gov (Internet –
http://clinicaltrials.gov/)

● NHS Economic Evaluation Database (NHS
EED) (CRD administration database)

● Health Economic Evaluation Database (HEED)
(CD-ROM)

● EconLit (SilverPlatter on the web via ARC2
WebSPIRS – http:/arc.uk.ovid.com/)

● ISI Science and Technology Proceedings (Web
of Knowledge – http://wos.mimas.ac.uk/)

● Social Science Citation Index (Web of Science –
http://wos.mimas.ac.uk/)

● Science Citation Index (Web of Science –
http://wos.mimas.ac.uk/)

All databases were searched from their inception
to the date of the search. No language or other
restrictions were applied.

Searches were also undertaken on several Internet
resources, which are documented in Appendix 1.

Searches took place over a period from April to
July 2004 (see Appendix 1 for dates of individual
searches).

Terminology
The terms for the search strategies were identified
through discussion between an Information
Officer and the research team, by scanning the

background literature and by browsing the
MEDLINE Medical Subject Headings (MeSH). 

Management of references
As several databases were searched, some degree
of duplication resulted. To manage this issue, the
titles and abstracts of bibliographic records were
downloaded and imported into Endnote
bibliographic management software to remove
duplicate records.

Handsearching
The bibliographies of all included studies and
industry submissions made to the National
Institute for Health and Clinical Excellence
(NICE) were reviewed to identify further relevant
studies. Handsearching continued throughout the
project.

Additional searches
Additional searches (including citation searches on
key papers) were completed as required. See
Appendix 1 for full details.

Inclusion and exclusion of studies
Study selection
Two reviewers selected the studies for the review.
Discrepancies were resolved by consensus and a
third reviewer was consulted when necessary. Each
reviewer’s decision and a final decision were
recorded in the Endnote library.

All titles and abstracts identified by the search were
screened and any references that were considered
relevant by either reviewer were obtained. 

No language restrictions were applied to study
selection. Trials reported as full publications or
unpublished full reports were included in the
review. Trials reported as abstracts only were
included if adequate information was provided. All
of the data submitted by Wyeth and Schering-
Plough were considered in the review.

Inclusion/exclusion criteria
Studies were included in the review according to
the inclusion criteria described below. 
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Efficacy of interventions
The review addressed the following questions
about the efficacy of etanercept and infliximab in
the treatment of PsA:

● Is treatment effective at all? 
● How effective is the treatment? 
● Is the drug effective long term? 
● Is there evidence of effect on disease

progression? 
● Is there evidence that treatment has a beneficial

effect on the psoriasis component of the
disease?

● Is there evidence that treatment improves the
functional status of patients?

Intervention
Etanercept administered by subcutaneous injection
and infliximab administered by intravenous
infusion were the interventions of interest.
Comparisons with either placebo or any other
active agent were eligible for inclusion. Trials that
compared different regimens of the same DMARD
or compared a DMARD with or without a
concomitant agent were not included in the
review; all such trials identified are listed under
excluded studies in Appendix 3.

Participants
Studies of adults with PsA were included. 

Study design
Randomised controlled trials (RCTs) were included
in the evaluation of efficacy.

Outcomes
The outcomes of primary interest were those of
disease activity (those derived from the ACR joint
count, the PsARC and the PASI based measures),
those of function and QoL (HAQ) and those of
radiological assessment of disease progression.
Other outcomes measures of disease activity,
function and QoL and disease progression were
considered as necessary given the available trials.

Adverse events of interventions 
Adverse events data were summarised from key
sources and existing reviews. This was
supplemented by a systematic review of adverse
events data from clinical studies.

Intervention
Subcutaneous Etanercept and infliximab
intravenous infusion were the interventions of
interest. Studies with any comparator (placebo or
any other active agent) or no comparator were
eligible for inclusion.

Participants
Studies of adult patients receiving treatment for
any of the following indications were eligible: 
PsA, psoriasis, RA, Crohn’s disease and
spondyloarthropathy.

Study design
Long-term experimental and observational studies
of at least 24 weeks’ duration and including a
minimum of 100 patients were included in the
review. Studies or data without a denominator
were excluded from the review.

Outcomes 
All adverse event data were considered in the review.

DMARDs for treatment of psoriatic arthritis
Treatments
The following oral systemic agents were included
in the review: CSA, MTX, SSZ, auranofin,
intramuscular gold, azathioprine, penicillamine,
leflunomide and hydroxychloroquine and were
also considered relevant comparators. All of the
above therapies were considered as monotherapy
only. Only trials that included etanercept,
infliximab, placebo or any of the above
comparator agents as a control were eligible.

Participants
Studies of adults with PsA were included. 

Study design
RCTs were included in the evaluation of DMARDs.

Outcomes
The outcomes of primary interest were those
derived from the ACR PsARC, PASI and HAQ. 

Economic evaluations – systematic review
Studies were eligible for inclusion if they assessed
both the costs and benefits (i.e. a full economic
evaluation55) of either etanercept or infliximab
and compared findings with an appropriate
comparator treatment.

Data extraction strategy
All data were extracted by one reviewer and
independently checked for accuracy by a second
reviewer. Disagreements were resolved through
consensus and by consulting with a third reviewer
if necessary. Data were extracted on to pre-
designed forms. Data from studies with multiple
publications were extracted and reported as from a
single study. 

Any ‘commercial-in-confidence’ data are clearly
marked in the NICE report (underlined and followed
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by an indication of the relevant company name, e.g. in
brackets) and removed from the subsequent
submission to the HTA. They are indicated here
by [Confidential information removed].

For the efficacy trials, the following details were
extracted from each trial: 

● study details (author, year, country, type of
publication, other publications/reports, funding,
study design, setting, duration of trial follow-up,
frequency of follow-up, sample size calculation,
analyses) 

● participant details (number randomised and
treated, age, gender, PsA history, duration of
PsA and psoriasis, concurrent therapies) 

● details of intervention 
● results and outcomes.

For the adverse effects studies, the following
details were extracted from each study: 

● study details (author, year, country, type of
publication, other publications/reports, funding,
study design, duration of trial follow-up, study
objective)

● participant details (indication, inclusion criteria,
number of participants, age, gender, concurrent
therapies)

● details of intervention
● adverse event results (non-infectious adverse

events, infectious adverse events including any
serious infections, other non-infectious serious
adverse events, deaths, withdrawals due to
adverse events, positive test for anti-etanercept
or anti-infliximab antibodies, other important
adverse event results).

As DMARDs are not the primary focus of the
review, we undertook only limited data extraction
of these trials. The following details were extracted
from each trial: study details (author, year, study
design); participant details (definition of PsA,
positive for RF factor excluded?, previous therapy,
concomitant therapy, adult status, number of
participants); details of treatment; results and
outcomes.

For economic studies, data were extracted into a
standard template, covering the timeframe used,
types of costs included and their sources, measures
of benefit and methods used to derive these,
modelling undertaken and key findings. 

Quality assessment strategy
The quality of studies was assessed by one reviewer
and independently checked by a second reviewer.

Disagreements were resolved through consensus,
consulting a third reviewer if necessary. 

Efficacy of interventions
The efficacy trials were assessed for quality using a
checklist compiled from criteria specified in CRD
Report No. 4.56 The quality of each study was
summarised as a quality rating, classifying trials as
Excellent, Good, Satisfactory, or Poor. The
checklist and quality ratings are detailed in
Appendix 2.

Adverse effects of interventions
Owing to the range of study designs included in
the assessment and the limitation of the review to
long-term large studies, the quality of adverse
events studies was not assessed. 

DMARDs for treatment of psoriatic arthritis
Owing to time constraints, the quality of trials of
DMARDs was not assessed.

Economic evaluations – systematic review
Data were extracted into a standard quality
assessment template, covering selection of
alternatives, treatment of costs and benefits
(including any modelling undertaken), use of
discounting, allowance for uncertainty and
presentation of results. The template is updated
from that presented in Drummond and
colleagues.55

Data analysis
Efficacy of interventions
Full data extraction and quality assessment have
been presented for each efficacy trial of etanercept
and infliximab. 

Results have been summarised in tables and the
effect of trial quality on the efficacy findings is
discussed. Relative risks (RRs) and mean
differences were calculated for the primary
outcomes with 95% confidence intervals (CIs); the
primary outcome variables were ACR 20, ACR 50,
ACR 70, PsARC, HAQ and PASI. 

Clinical diversity of the trials regarding adult
status, minimum PASI score and concomitant
medication was considered. Where the trials were
not clinically diverse (heterogeneous), the data
were pooled. Statistical heterogeneity was
investigated using the �2 test; where it was
statistically significant, data were not pooled.
Where pooling was appropriate, pooled RRs (95%
CI) or weighted mean differences (WMDs) (95%
CI) were calculated using a fixed-effect model. A
fixed-effect model was selected because a small
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number of trials were included in the meta-
analysis and a fixed-effect model was therefore
considered most appropriate owing to the smaller
estimation of between-study variance.57

In order to generate appropriately pooled estimates
of clinical parameters for the cost-effectiveness
modelling, an evidence synthesis was conducted.
The exact specification of the synthesis depended
on the nature of the trial evidence and the details of
the cost-effectiveness models; unless head-to-head
trials comparing etanercept and infliximab are
identified, the synthesis would be likely to take the
form of a mixed treatment comparison.58,59 The
detailed methods of the evidence synthesis are
described in Chapter 4 (p. 30).

Adverse effects of interventions
Results have been summarised in tables and the
findings are discussed in a narrative synthesis.
Adverse events data have been grouped by
duration of follow-up.

DMARDs for treatment of psoriatic arthritis
Data extraction has been presented for each
comparator trial. Results have been summarised in
tables and the findings are discussed. RRs and

mean differences were calculated for the primary
outcomes with 95% CIs; the primary outcome
variables were ACR 20, ACR 50, ACR 70, PsARC,
tender joint count (TJC) (mean change from
baseline), ESR (mean change from baseline
mm/h), pain [mean change from baseline, visual
analogue scale (VAS)], swollen joint count (SJC)
(mean change from baseline), patient global
assessment (PtGA) (mean change from baseline),
physician global assessment (PhGA) (mean change
from baseline), HAQ (mean change from baseline)
and PASI (mean change from baseline).

The findings were not pooled statistically owing to
the clinical diversity of the trials and the small
numbers of studies investigating the same
treatment comparison. 

Economic evaluations – systematic review
Any published economic evaluations were to be
described but no formal synthesis was planned.
This also applied to submitted analyses from
manufacturers, although additional analyses using
their electronic models were to have been
considered. In the event, no published economic
evaluation on anti-TNF drugs for the treatment of
PsA was identified. 
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Quantity of research available
The search strategies for efficacy, adverse events
and comparator trials generated 2173 references.
Of these, 325 references were ordered and 66
references met the inclusion criteria for the
efficacy, adverse events or DMARDs section of the
review. These references provided information on
40 studies: three trials of the efficacy of the
interventions of interest, 23 studies of the adverse
effects of the interventions and 14 trials of the
efficacy of the DMARDs. The company
submissions did not include any additional RCTs
but did provide detailed information to
complement that from the published articles.

Efficacy of interventions
Efficacy of etanercept
The literature search identified two RCTs of
etanercept for the treatment of PsA.36,60 Both trials
were double-blind and placebo-controlled and
both were rated as Good on the quality assessment
rating (Table 1). Both trials, in addition to being

presented in publications, were available as
industry trial reports.

Both trials were of adults (aged 18–70 years) with
active PsA (defined in both trials as >3 swollen
joints and >3 tender or painful joints, although
only the more recent trial36 specified stable plaque
psoriasis). Patients in both trials had demonstrated
an inadequate response to NSAIDs. Patients taking
stable doses of MTX or corticosteroids were
permitted to continue with that dose and
randomisation was stratified for MTX use at
baseline.

The baseline characteristics of the trial population
are summarised in Table 2. Neither trial required
patients to have demonstrated an inadequate
response to DMARDs. However, over 70% of the
patients in the larger trial (Mease, 2004)36 had
previously used at least one DMARD. Over 80% of
patients in the Mease (2004) trial36 had
polyarticular disease indicating that overall the
disease was severe.. The proportion of patients
with spine involvement and arthritis mutilans at
baseline was reported only for the larger trial,
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TABLE 1 Results of quality assessment for trials of etanercept

Quality assessment criteria Mease, 200060 Mease, 200436

Eligibility criteria specified? Y Y
Power calculation? Y Y
Adequate sample size? Y Y
Number randomised stated? Y Y
True randomisation? Y Y
Double-blind? Y Y
Allocation of treatment concealed? Y Y
Treatment administered blind? Y Y
Outcome assessment blind? Y Y
Patients blind? Y Y
Blinding successful? NS NS
Adequate baseline details presented? Y Y
Baseline comparability? Y Y
Similar co-interventions? Y Y
Compliance with treatment adequate? Y Y
All randomised patients accounted for? Y Y
Valid ITT analysis? Y Y
≥ 80% patients in follow-up assessment? Y Y
Quality rating Good Good

ITT, intention-to-treat; Y, yes; NS, not stated.



where such patients made up only a small
proportion of the trial population. These details
were not available for the smaller of the two trials
so the severity of disease across that population is
unknown. However, given the similarity between
the trials for other measures of joint disease
activity (TJC, SJC, HAQ at baseline and baseline
and previous medication), significant differences
between the populations in terms of joint disease
severity are unlikely. The proportion of patients in
the two trials who had significant active psoriasis
(defined as affecting more than 3% of BSA) was
around 63%. Overall, the baseline characteristics
demonstrate that the trial populations are 
similar and are likely to be representative of a
population with PsA requiring DMARD or biologic
therapy. It should be noted, however, that the
populations in these trials of etanercept are not
representative of the patients for whom etanercept
is licensed for use: these patients would, according
to the British Society of Rheumatology,35 have
demonstrated a lack of response to at least two
DMARDS.

In both trials, etanercept was administered by
subcutaneous injection twice weekly at a dose of
25 mg. Treatment with active drug or placebo was
administered for 12 weeks in the smaller trial
(Mease, 2000)60 and for 24 weeks in the larger
trial (Mease, 2004).36 In both trials, the controlled

phase was followed by a follow-up period during
which etanercept was administered in an open-
label fashion to all patients.

Outcome data derived under RCT conditions are
available from both trials for PsARC, ARC 20,
ACR 50 and ACR 70 and HAQ at week 12. The
primary outcome variable in the Mease (2000)
trial60 was PsARC whereas in the Mease (2004)
trial36 it was ACR 20. Published data on PASI at
week 12 are available from the small (Mease,
2000)60 trial only. RCT outcome data for PsARC,
ARC 20, ACR 50 and ACR 70, HAQ, PASI and
radiographic assessment of progression at week 24
are available from the larger (Mease 2004) trial36

(n = 205). In addition, a subgroup analysis by
concomitant MTX use provided additional PsARC,
ACR 20, 50 and 70 data at weeks 12 and 24. As
the subgroup analyses were in already fairly small
trials, the findings generated must be interpreted
with some caution. They are, however, useful to
explore the influence that concomitant MTX has
on the main treatment effect. All outcome data are
summarised in Table 3, with pooled 12 week data
in Table 4.

Uncontrolled data on all outcomes are also
available at 36 weeks or 12 months (uncontrolled
follow-up data). These data are summarised in
Table 5.

Clinical evaluation
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TABLE 2 Summary of trial population characteristics

Mease, 200060 Mease, 200436

Etanercept Placebo Etanercept Placebo 
(n = 30) (n = 30) (n = 101) (n = 104)

Median age (range) (years) 46.0 (30.0–70.0) 43.5 (24.0–63.0) 47.6 (18–76) 47.3 (21–73)
Male (%) 53 60 57 45
Duration of PsA (mean) (years) 9.0 9.5 9.0 9.2
Duration of psoriasis (mean) (years) 19.0 17.5 18.3 19.7
Proportion with >3% BSA psoriasis (%) 63 63 65 60
Number of prior DMARDS (mean) 1.5 2.0 1.6 1.7
Proportion of patients with numbers of – – 27% = 0 21% = 0
previous DMARDs 40% = 1 50% = 1

20% = 2 19% = 2
Concomitant therapies during study (%)

Corticosteroids 20 40 19 15
NSAIDs 67 77 88 83
MTX 47 47 45 49

Type of PsA (%)
DIP joints in hand and feet – – 51 50
Arthritis mutilans – – 1 2
Polyarticular arthritis – – 86 83
Asymmetric peripheral arthritis – – 41 38
Ankylosing arthritis – – 3 4

TJSa: median (25th–75th percentiles) 22.5 (11, 32) 19.0 (10, 39) 20.4 22.1
SJSa: median (25th–75th percentiles) 14.0 (8, 23) 14.7 (7, 24) 15.9 15.3
HAQ (0–3)a: median (25th–75th percentiles) 1.3 (0.9, 1.6) 1.2 (0.8, 1.6) 1.1 1.1



Health Technology Assessment 2006; Vol. 10: No. 31

15

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.

TABLE 3 Etanercept efficacy outcomes – RCT data

Trial Duration Outcomes Etanercept Placebo RR or mean difference (95% CI)

Mease, 200060 12 weeks PsARCa 26/30 (87%) 7/30 (23%) 3.71 (1.91 to 7.21)
ACR20 22/30 (73.0%) 4/30 (13%) 5.50 (2.15 to 14.04)
ACR50 15/30 (50.0%) 1/30 (3%) 15.00 (2.11 to 106.49)
ACR70 4/30 (13%) 0/30 (0%) 9.00 (0.51 to 160.17)
HAQ improvement (n = 29) 64.2 (n = 30) 9.9 [Confidential information 
from baseline (mean) removed]
(%)

PASI 75 5/19 (26%) 0/30 (0% 11.00 (0.65 to 186.02) 
PASI 50 8/19 (42%) 4/19 (21%) 2.00 (0.72 to 5.53) 

Mease, 200436 12 weeks PsARC
All pts 73/101 (72%) 32/104 (31%) 2.35 (1.72 to 3.21) 
+MTX 32/42 (76%) 14/43 (33%) 2.34 (1.47 to 3.72)
–MTX 41/59 (69%) 18/61 (30%) 2.35 (1.54 to 3.60)

ACR20a

All pts 60/101 (59%) 16/104 (15%) 3.86 (2.39 to 6.23) 
+MTX 26/42 (62%) 8/43 (19%) 3.33 (1.70 to 6.49)
–MTX 34/59 (58%) 8/61 (13%) 4.39 (2.22 to 8.7)

ACR50
All pts 38/101 (38%) 4/104 (4%) 9.78 (3.62 to 26.41), p < 0.001
+MTX 17/42 (40%) 1/43 (2%) 17.40 (2.42 to 124.99)
–MTX 21/59 (36%) 3/61 (5%) 7.24 (2.28 to 22.98)

ACR70
All pts 11/101 (11%) 0/104 (0%) 23.68 (1.41 to 396,53), p < 0.001
+MTX 4/42 (10%) 0/43 (0%) 9.21 (0.51 to 165.93)
–MTX 7/59 (12%) 0/61 (0%) 15.5 (0.91 to 265.46)

HAQ improvement (n = 96) 53.5 (n = 99) 6.3 [Confidential information 
from baseline (mean) removed]
(%)

PASI 50 [Confidential information removed]
PASI 75 [Confidential information removed]

24 weeks PsARC
All pts 71/101 (70%) 24/104 (23%) 3.05 (2.10 to 4.42) 
+MTX 31/42 (74%) 11/43 (26%) 2.89 (1.68 to 4.95)
–MTX 40/59 (68%) 13/61 (21%) 3.18 (1.90 to 5.32)

ACR20
All pts 50/101 (50%) 14/104 (13%) 3.68 (2.17 to 6.22) 
+MTX 23/42 (55%) 8/43 (19%) 2.94 (1.49 to 5.83)
–MTX 27/59 (46%) 6/61 (10%) 4.73 (2.10 to 10.63)

ACR50
All pts 37/101 (37%) 4/104 (4%) 9.52 (3.52 to 25.75) 
+MTX 16/42 (38%) 3/43 (7%) 5.46 (1.72 to 17.37)
–MTX 21/59 (36%) 1/61 (2%) 21.71 (3.02 to 156.30)

ACR70
All pts 9/101 (9%) 1/104 (1%) 9.27 (1.20 to 71.83) 
+MTX 2/42 (5%) 0/43 (0%) 5.12 (0.25 to 103.50)
–MTX 7/59 (12%) 0/61 (0%) 15.50 (0.91 to 265.46)

HAQ improvement (n = 96) 53.6 (n = 99) 6.4 [Confidential information 
from baseline (mean) removed]
(%)

PASI 75 15/66 (23%) 2/62 (3%) 7.05 (1.68 to 29.56) 
PASI 50 31/66 (47%) 11/62 (18%); 2.65 (1.46 to 4.80) 
PASI 90 4/66 (6%) 2/62 (3%) 1.88 (0.36 to 9.90) 
TSS mean (SD) 
annualised rate of 
progression

All pts –0.03 (0.73) 0.53 (1.39) –0.56 (–0.86 to –0.26)

TSS, Total Sharp Score. 
a Primary outcome variable in the respective trials.



Efficacy at 12 weeks treatment
In the Mease (2000)60 trial, the RR for the
primary outcome measure PsARC was 3.71 (95%
CI: 1.91 to 7.21) and in the Mease (2004)36 trial
the RR for the primary outcome measure ACR 20
was 3.86 (95% CI: 2.39 to 6.23); both treatment
differences were statistically significant in favour of
etanercept. In both trials, all secondary outcome
measures of the effect on joint disease were also
statistically significantly in favour of etanercept
with the exception of ACR 70 in the Mease
(2000)60 trial, probably owing to the small number
of patients in this trial resulting in few data. The
results for the effect on psoriasis, PASI 75 and
PASI 50 both showed a treatment difference in
favour of etanercept, but statistical significance 
was not reached, probably because of the small
number of patients evaluable for psoriasis 
(n = 38). 

Pooled estimates of effect (Table 4) demonstrate 
a statistically significant benefit of etanercept for
all joint disease and HAQ score outcomes. 
There was no statistical heterogeneity for any
outcome.

Across the two trials at 12 weeks, almost 85% of
patients treated with etanercept achieved a PsARC,
which is the only joint disease outcome measure
that has been specifically defined for PsA. In
addition, around 65% of patients treated with
etanercept achieved an ACR 20, demonstrating a
basic degree of efficacy in terms of arthritis-related
symptoms. Around 45% of patients treated with
etanercept achieved an ACR 50 and around 12%
achieved an ACR 70, demonstrating a good level
of efficacy. The subgroup analyses conducted on
the Mease (2004)36 data revealed that the effect of
etanercept was not dependent on patients’
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TABLE 4 Pooled etanercept efficacy data – outcomes at 12 weeks

Trial Outcomes Etanercept Placebo RR or mean difference (95% CI)

PsARC

Mease, 200060 26/30 (87%) 7/30 (23%) 3.71 (1.91 to 7.21)

Mease, 200436 73/101 (72%) 32/104 (31%) 2.35 (1.72 to 3.21), p < 0.001

Pooled RR (95% CI), p 2.60 (1.96 to 3.45), p < 0.00001
p for heterogeneity p = 0.22

ACR20

Mease, 200060 22/30 (73.0%) 4/30 (13%) 5.50 (2.15 to 14.04)

Mease, 200436 60/101 (59%) 16/104 (15%) 3.86 (2.39 to 6.23), p < 0.001

Pooled RR (95% CI), p 4.19 (2.74 to 6.42), p < 0.00001
p for heterogeneity p = 0.51

ACR50

Mease, 200060 15/30 (50.0%) 1/30 (3%) 15.00 (2.11 to 106.49)

Mease, 200436 38/101 (38%) 4/104 (4%) 9.78 (3.62 to 26.41), p < 0.001

Pooled RR (95% CI), p 10.84 (4.47 to 26.28), p < 0.00001
p for heterogeneity p = 0.70

ACR70

Mease, 200060 4/30 (13%) 0/30 (0%) 9.00 (0.51 to 160.17)

Mease, 200436 11/101 (11%) 0/104 (0%) 23.68 (1.41 to 396,53), p < 0.001

Pooled RR (95% CI), p 16.28 (2.20 to 120.54), p = 0.006)
p for heterogeneity p = 0.63

HAQ change from baseline: 
mean (SD) (%)

Mease, 200060 [Confidential information removed]

Mease, 200436 [Confidential information removed]

Pooled WMD (95% CI), p 48.99 (38.53 to 59.44), p < 0.00001
p for heterogeneity p = 0.56



concomitant use, or not, of MTX. The PASI results
indicate some beneficial effect on psoriasis at
12 weeks. The improvement in HAQ score with
etanercept compared with placebo was statistically
significant, indicating a beneficial effect of
etanercept on functional status.

Efficacy after 24 weeks treatment 
At 24 weeks, the treatment effect for all joint
disease outcome measures was statistically
significantly greater with etanercept than with
placebo. As at 12 weeks, the subgroup analyses
conducted on the Mease (2004)36 data revealed
that the effect of etanercept was not dependent on
patients’ concomitant use, or not, of MTX. The
size of treatment effect did not appear greater at
24 than at 12 weeks. 

At 24 weeks, the mean Total Sharp Score (TSS)
annualised rate of progression was statistically
significantly lower in etanercept-treated 
patients compared with placebo patients. 
However, 24 weeks is a barely adequate duration
for radiographic assessment of disease
progression.

At 24 weeks, the treatment effect on psoriasis
favoured etanercept with RRs for PASI 75 of 7.05
(95% CI: 1.68 to 29.56), PASI 50 of 2.65 (95% CI:
1.46 to 4.80) and PASI 90 of 1.88 (95% CI: 0.36 
to 9.90). The results for PASI 75 and PASI 50 
were statistically significant despite there being
only 66 patients on etanercept evaluable for
psoriasis.

Long-term follow-up
The results for long-term follow-up are
summarised in Table 5. The data from the Mease
(2000)60 trial are uncontrolled and therefore
cannot be taken as reliable. In general, they do
indicate that the improvements in patients’ joint

and skin symptoms and HAQ score achieved
during the controlled phase of the trials are
maintained in the medium term. At 1 year, the
mean TSS annualised rate of progression for all
patients was –0.03, indicating that on average no
clinically significant progression of joint erosion
had occurred.

Summary of the efficacy of etanercept in the
treatment of psoriatic arthritis
● There is evidence from double-blind placebo-

controlled trials of a good level of efficacy for
etanercept in the treatment of PsA. 

● There is evidence from two RCTs that etanercept
treatment improves patients’ functional status as
assessed using the HAQ score.

● There is evidence from two RCTs that
etanercept treatment has a beneficial effect on
the psoriasis component of the disease.

● Uncontrolled follow-up of patients indicates
that treatment benefit is maintained for at least
50 weeks; however, these data may not be
reliable. 

● There are radiographic data from controlled
trials for etanercept in PsA that demonstrate a
beneficial effect on progression of joint disease
at 24 weeks. This is a very short time over which
to identify a statistically significant effect of
therapy and indicates a rapid onset of action of
etanercept. Follow-up data indicate that on
average disease progression may be halted for
at least 1 year. 

Efficacy of infliximab
The literature search identified a single RCT of
infliximab (the IMPACT trial) for the treatment of
PsA.61 In addition to published reports of this
trial, we had access to the industry trial report.
The IMPACT trial was rated as Good by the
quality assessment (Table 6). The industry
submission62 also included brief details of one
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TABLE 5 Etanercept efficacy outcomes – uncontrolled follow-up data 

Trial Type of data Duration Outcomes 

Mease, 200060 Uncontrolled 36 weeks PsARC 26/30 (87%)
ACR20 26/30 (87%)
ACR50 19/30 (63%)
ACR70 10/30 (33%)
HAQ change from baseline: mean (median) [Confidential information 

(%) removed]
PASI 75 7/19 (37%)
PASI 50 11/19 (58%)

Mease, 200436 Controlled 12 months ACR results, etc. only as brief text Maintained as at 24 weeks
TSS mean (SD) annualised rate of progression

All pts (n = 101) –0.03 



ongoing trial (IMPACT2), which has since been
published63 but was too late for inclusion in our
assessment report.

This was a double-blind, placebo-controlled trial
of 104 adult patients with active PsA. All patients
had been diagnosed at least 6 months previously
with PsA and active peripheral polyarticular
disease including 5+ swollen and 5+ tender joints
and to have tested negative for RF. All patients
must have failed on at least one DMARD.
[Confidential information removed]. The
proportion of patients with spine involvement,
arthritis mutilans and erosions at baseline was not
reported so the severity of disease across the
populations is unknown. At baseline, 42% of
infliximab patients and 32% of placebo patients
had active psoriasis (defined as a baseline PASI

score of at least 2.5). The baseline characteristics
of the trial population are summarised in Table 7.
These demonstrate that the trial population is
likely to be representative of a population with
fairly severe PsA requiring further DMARD or
biologic therapy35 and that the treatment and
placebo groups were well balanced.

In the RCT phase of the trial, infliximab
(5 mg/kg) or placebo was infused at weeks 0, 2, 6
and 14 with follow-up at week 16. Further
infusions of infliximab were administered to all
patients in an open-label fashion at 8-week
intervals, with further follow-up at week 50. 

The primary outcome variable in this trial was
ACR 20 at 16 weeks. Outcome data are also
available for ACR 50 and ACR 70, PsARC, HAQ
and PASI at week 16 (RCT data). A subgroup
analysis by concomitant MTX use provided
additional ACR 20 data. As the subgroup analyses
were in a fairly small trial, the findings generated
must be interpreted with caution. They are,
however, useful to explore the influence that
concomitant MTX has on the main treatment
effect. Data on these outcomes are also available at
50 weeks (uncontrolled trial data). All data are
summarised in Table 8.

At 16 weeks, 75% of patients treated with
infliximab achieved a PsARC which is the only
outcome measure that has been specifically
defined for the joint disease of PsA. The RR for
ACR 20 at 16 weeks was 6.80 (95% CI: 2.89 to
16.01) and 65% of patients treated with infliximab
achieved an ACR 20, demonstrating a clear degree
of efficacy in terms of arthritis-related symptoms.
This level of efficacy was not dependent on
patients’ concomitant use of MTX. Almost half the
patients treated with infliximab achieved an ACR
50 and over one-quarter achieved an ACR 70
compared with none of the placebo group,
demonstrating a good level of efficacy. 
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TABLE 6 Results of quality assessment for trials of infliximab

Quality assessment criteria Antoni, 200561

Eligibility criteria specified? Y
Power calculation? Y
Adequate sample size? Y
Number randomised stated? Y
True randomisation? –a

Double-blind? Y
Allocation of treatment concealed? –a

Treatment administered blind? Y
Outcome assessment blind? Y
Patients blind? Y
Blinding successful? –a

Adequate baseline details presented? Y
Baseline comparability? Y
Similar co-interventions? Y
Compliance with treatment adequate? Y
All randomised patients accounted for? Y
Valid ITT analysis? Y
≥ 80% patients in follow-up assessment? Y
Quality rating Good

Y, yes; a [Confidential information removed].

TABLE 7 Summary of trial population characteristics

Infliximab (n = 52) Placebo (n = 52)

Mean age (SD) (years) 45.7 (11.1) 45.2 (9.7)
Male (%) 58 58
Duration of psoriatic arthritis: mean (SD) (years) 11.7 (9.8) 11.0 (6.6)
Duration of psoriasis: mean (SD) (years) 36.9 (10.9) 19.4 (11.6)
TJSa: mean (SD) 23.7 (13.7) 20.4 (12.1)
SJSa: mean (SD) 14.6 (7.5) 14.7 (8.2)
HAQ (0–3): mean (SD) 1.2 (0.7) 1.2 (0.7)

SD, standard deviation.



The beneficial treatment effect on psoriasis was
statistically significant with a mean difference in
percentage change from baseline in PASI of –5
(95% CI: –6.8 to –3.3). 

The statistically significant percentage change
from baseline in HAQ score with infliximab
compared with placebo [mean difference 51.4
(95% CI 48.08 to 54.72)] indicates a beneficial
effect of infliximab on functional status.

The data for all measures of joint disease, psoriasis
and HAQ collected after 50 weeks of treatment
reflect those at 16 weeks. These data are
uncontrolled and may therefore be unreliable.
However, they do indicate that the level of efficacy
achieved with infliximab after 16 weeks of
treatment appears to be maintained in the
medium term.

There are limitations of these data as evidence of
the efficacy of infliximab in the treatment of PsA.
Controlled data were only available for 16 weeks
of treatment; which is a very short period over
which to assess changes in arthritis symptoms.
Also, no radiographic assessment was made, so
nothing can be determined about the potential or

otherwise of infliximab to delay the progression of
joint disease.

Data from ongoing trials
Data from an ongoing trial were reported in the
company submission.62 This was a placebo-
controlled RCT of 200 patients with active PsA
(defined as five or more swollen and tender joints
and at least one plaque of psoriasis at least 2 cm in
diameter), who had had the disease for at least
6 months and had had an inadequate response to
NSAIDs or DMARDs. Patients were randomised to
receive infusions of placebo or infliximab 5 mg/kg
at weeks 0, 2, 6, 14 and 22, with assessments at
weeks 14 and 24.

The reported results indicated that the proportion
of patients achieving an ACR 20 response in the
infliximab group was significantly greater than in
the placebo group (p < 0.001) at both week 14
(58.0 and 11.0%, respectively) and week 24 (54.0
and 16.0%, respectively). In the 83 patients with
psoriasis that involved 3% or more of their BSA,
treatment with infliximab resulted in 64% of
patients achieving a PASI 75% or greater
improvement at week 14. It was reported that
dactylitis and enthesopathy improved significantly
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TABLE 8 Summary of outcome data for infliximab versus placebo

Type of Duration Outcomes Infliximab Placebo RR or mean difference 
data (weeks) (95% CI) (p, �2 test)

RCT 16 PsARC 39/52 (75.0%) 11/52 (21.2%) 3.55 (2.05 to 6.13), p < 0.01.

ACR 20
All pts 34/52 (65.4%) 5/52 (9.6%) 6.80 (2.89 to 16.01), p < 0.01.
ACR 50 24/52 (46.2%) 0/52 (0%) 49.00 (3.06 to 785.06), p < 0.01
ACR 70 15/52 (28.8%) 0/52 (0%) 31.00 (1.90 to 504.86), p < 0.01

HAQ mean (SD) 49.8 (8.2) –1.6 (8.3) 51.4 (48.08 to 54.72)
improvement from 
baseline (%)

PASI mean (SD) (n = 42) (n = 38) –5 (–6.8 to –3.3)
change from baseline –4.1 (3.9) 0.9 (3.7)

Uncontrolled 50 ACR 20

All pts 34/49 (69.4%)
+MTX 72.7%
– MTX 66.7%

ACR 50 26/49 (53.1%)

ACR 70 19/49 (38.8%)

PsARC 36/49 (73.5%)

HAQ mean (SD) –42.5 (8.8)
change from baseline 
(%)

PASI mean (SD) (n = 35) 
change from baseline –4.8 (5.9)
(%)



with infliximab treatment compared with placebo
(no actual data) and that arthritis and psoriasis
responses were maintained over time.

These trial results appear to provide additional
evidence of the efficacy of infliximab in the
treatment of PSA. 

Summary of the efficacy of infliximab in the
treatment of psoriatic arthritis
● There is evidence from a single, short-term trial

of a good level of efficacy for these drugs in the
treatment of PsA, with beneficial effects on joint
disease, psoriasis and functional status as
assessed by HAQ. 

● Conclusions to be drawn from these data are
limited by the small sample size and by the
short duration of the controlled trial; controlled
data to evaluate long-term effects are not
available. 

● Uncontrolled follow-up of patients indicate that
short-term benefit is maintained for at least
50 weeks; however, these data may not be
reliable. 

● There are no radiographic data from controlled
trials for infliximab in PsA. Hence there is no
good-quality evidence that these drugs delay
the progression of joint disease in PsA.

Adverse events
Adverse effects of etanercept
Information regarding the adverse effects of
etanercept was reviewed in three ways: information
from standard reference texts was summarised,
information from existing reviews was summarised
and a systematic review of RCTs of etanercept in
PsA and clinical studies in other indications that
were of at least 24 weeks’ duration and had
included at least 100 patients was conducted.

Information from standard reference texts
A list of adverse effects associated with etanercept
was generated from standard reference texts. This
is presented in Appendix 6, section ‘Information
from standard reference texts’ (p. 173). The list
appears very comprehensive but provides only
limited information on the significance of
individual events.

Information from existing reviews of etanercept
In addition to the standard reference texts, a large
number of articles and reviews have been
published regarding the adverse effects of
etanercept.64–73 Most of the clinical experience
and trial and study data drawn upon for these

reviews were from patients with RA, with a smaller
body of evidence from patients with psoriasis and
PsA. To date the main areas of concern relate to
the potential of etanercept to increase the risk of
infections, malignancy, heart failure, conditions
secondary to the development of autoimmune
antibodies, haematological disorders and
demyelinating disease. Further details are
presented in Appendix 6, section ‘Information
from existing reviews of etanercept’ (p. 173).

Adverse events for etanercept: data from
included studies
Ten clinical studies that provided data on the
adverse events of etanercept were identified.36,74–83

Details of all studies are presented in the data
extraction tables [Appendix 4, section ‘Data
extraction tables: intervention efficacy –
etanercept’, (p. 110)]. Each of these 10 studies 
had included at least 100 patients and provided 
at least 24 weeks’ data. Five of these studies 
were of patients treated with etanercept for RA,
two were of patients with psoriasis, one was of
patients with psoriatic arthritis, one was of patients
with ankylosing spondylitis and one was of
patients with either RA, PsA or ankylosing
spondylitis. 

Overall there are data available on the adverse
effects of etanercept over 24 weeks (6 months),
1 year and 2 years or more. These data are
presented in Appendix 6, section ‘Adverse events
for etanercept: data from included studies (p.
175). The adverse events reported most frequently
during 24 weeks of treatment with etanercept are
listed in Table 9.

Treatment for 24 weeks with etanercept 25 mg
twice weekly was also associated with a high rate of
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TABLE 9 Adverse events reported most frequently during
24 weeks of treatment with etanercept

Time Adverse event

24 weeksa Any non-infectious
Injection site reaction
Headache
Any infection
Upper respiratory tract infection
Serious adverse eventb

Withdrawals due to adverse event

a Some data uncontrolled.
b Serious adverse event including serious infection,

cancer, death and any other non-infectious adverse
event.



adverse events, but this rate was not demonstrably
higher than that seen in placebo-treated patients.
Withdrawals across the trials were not consistently
higher than on placebo. The highest withdrawal
rate over 24 weeks of treatment was 5.6%,
reported in an uncontrolled study of RA.80 Only
injection site reactions (including ecchymosis,
bruising or bleeding at the injection site) and
possibly an increase in respiratory tract infections
are clearly linked to etanercept. The overall rate of
infections with etanercept is high but not
necessarily higher than that on placebo. Serious
infections have been reported at a rate of
approximately 3% of patients and represent a
concern with etanercept therapy. In clinical trials,
the rate of withdrawals due to adverse events was
no higher than with placebo, indicating that
generally the drug was well tolerated. Data from
one study indicate that the higher dose of
etanercept (50 mg twice weekly) is also well
tolerated.

Data regarding anti-etanercept antibodies are also
scarce, with few studies reporting them. The rates
reported indicated that up to 6% of patients might
develop antibodies.

Most long-term data for 2 years or more for
etanercept are from patients with RA.
Furthermore, published long-term data are poorly
reported and hence of limited value. With longer
term use, neurological adverse events are reported
and haematological effects such as neutropenia
appear. However, it is unclear how treatment-
related such effects are. 

Summary of adverse events for etanercept
Injection site reactions appear to be the most
common adverse effects of etanercept. Otherwise,
etanercept appears to be well tolerated in short-
and long-term use, although many of the long-
term data are not from patients with PsA. Adverse
events, particularly mild infections, are common
but not more so than on placebo. As identified
from earlier reviews, the main areas of concern
relate to uncommon but serious adverse events:
the potential of etanercept to increase the risk of
serious infections, malignancy, heart failure,
conditions secondary to the development of
autoimmune antibodies, haematological disorders
and demyelinating disease. Their significance is
not readily discernible from the published reports
of clinical trials. Etanercept is a new drug with
which there is only limited experience, particularly
in patients with PsA; long-term monitoring, review
and further investigation of its safety are
warranted.

Adverse effects of infliximab
Information from standard reference texts
The adverse effects of infliximab were summarised
from standard reference sources84–86 and Centocor
and Remicade SPC (Summary of Product
Characteristics) July 2004, and are listed in
Appendix 6, section ‘Information from standard
reference texts’s (p. 185). The long list of adverse
effects generated by this process appears
comprehensive but does not really provide useful
information on the significance of individual
events.

Information from existing reviews of infliximab
In addition to the standard reference texts, 
a number of articles and reviews have been
published regarding the adverse effects of
infliximab72,87–91 and its safety has been reviewed
by FDA advisory committees.92,93 The data on the
adverse effects of infliximab have been gathered
mainly from patients treated for RA and Crohns’
disease. This is summarised in Appendix 6,
section ‘Information from existing reviews of
infliximab’ (p. 185). To date, one of the main
areas of concern relates to the potential of
infliximab to trigger the development of
autoimmune antibodies. The development of
these antibodies is associated with acute infusion
reactions (anaphylactic or anaphylactoid reactions,
delayed hypersensitivity-type reactions) and
altered drug pharmacokinetics with diminution of
clinical efficacy. In addition, some patients
develop anti-nuclear antibodies and anti-double-
stranded DNA antibodies. The clinical significance
in terms of the risk of developing lupus-like
syndromes or demyelination disorders is unclear:
there have been cases of demyelinating disease
associated with infliximab and very rare reports of
a drug-induced lupus-like syndrome associated
with positive antibodies. Immediate and delayed
infusion reactions are the most common adverse
event associated with infliximab. Some reports link
them with the development of antibodies, their
frequency increasing with subsequent infusions,
whereas others indicate that they are most
frequent with a first infusion. Infusion reactions
are usually mild, with symptoms such as fever or
chills. More serious reactions result in chest pain,
hypotension and dyspnoea and there have been
some cases of anaphylaxis. Delayed
hypersensitivity reactions have also been reported.

The possibility that infliximab increases the risk of
infections is also a concern. In general, the
infections are not serious and in clinical trials the
rate of infection with infliximab has not been
found to be higher than with placebo. Serious
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infections have been reported and infliximab does
appear to carry an increased risk of tuberculosis
(TB) such that testing patients for latent TB and
the treatment of any TB is required prior to
initiating therapy with infliximab. Although cases
of malignancy have occurred in patients treated
with infliximab, it is unclear that the rates are
above that in the patient population. Congestive
heart failure is a contraindication to infliximab use.

Adverse events for infliximab: data from included
studies
Against the background information on the
adverse effects profile of infliximab, we reviewed
systematically all long-term (longer than 24 weeks)
studies of at least 100 patients for further
information on the adverse effects of infliximab. 

A total of 15 studies that met the review’s inclusion
criteria for adverse events data were
identified.61,76,94–106 Details of these studies are
presented in the data extraction tables in
Appendix 5, section ‘Data extraction tables:
intervention adverse events – infliximab’ (p. 150)
and the adverse events data is presented in
Appendix 6, section ‘Adverse events for infliximab:
data from included studies’ (p. 187).

One of these studies was the main efficacy trial of
infliximab in PsA.61 This was the only study of
exclusively patients with PsA. The 16-week RCT
data in this trial were supplemented by a 36-week
long open-label follow-up in which all patients
were treated with infliximab. Only one other
included study contained patients with a diagnosis
of PsA; this was a prospective observational study
of patients with spondyloarthropathy.94 Three
studies of infliximab in patients with RA provide
data on patients in most of whom infliximab was
used in combination with at least one
DMARD.76,98,105 One trial in patients with

psoriasis106 provided data for the use of infliximab
alone compared with placebo in patients similar to
a PsA population. Finally, there were nine long-
term studies of infliximab in patients with Crohn’s
disease.95–97,99–104 This population is in many ways
different from those with PsA and even within the
trials for Crohn’s disease patients are divided into
those with active non-fistulising disease and those
with fistulising disease. 

The most frequently reported adverse events with
infliximab are summarised in Table 10.

The number of patients experiencing severe
infusion reactions, infection and infestations, upper
respiratory tract infection (not just treatment
related), serious infection and withdrawals due to
adverse events were derived from commercial-in-
confidence data and so cannot be presented here.

The treatment-related adverse events that were
reported by at least four patients during the first
16 weeks of treatment with infliximab were
headache (four infliximab, three placebo),
bronchitis (three infliximab, four placebo), upper
respiratory tract infection (one infliximab, five
placebo), influenza-like symptoms (one infliximab,
four placebo), rhinitis (three infliximab, two
placebo) and rash (three infliximab and two
placebo patients). Serious adverse events reported
in the first 16 weeks of the study were one case of
rectal bleeding due to diverticulitis (placebo) and
one case of synovitis suspected of being infectious
that was culture negative (infliximab).

Between 16 and 50 weeks (when all patients
received infliximab), the most common adverse
event was upper respiratory tract infection (23
patients), then headache (seven patients), dizziness
(six patients) influenza-like symptoms (five
patients), non-productive cough (five patients),
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TABLE 10 Adverse events reported most frequently during 16–50 weeks of treatment with infliximab

Time (weeks) Adverse event Infliximab 5 mg/kg Placebo

16a Any 38/52 (73%) 33/51 (65%)
Infusion reactions 4 (8%) 5 (10%)
Serious adverse events 1 (2%) 1 (2%)
Severe adverse events 3 (6%) 2 (4%)

36–50b Any 41/49 (84%) –
Infusion reactions 4 (8%) –
Serious adverse events 8 (16%) –
Severe adverse events 6 (12%) –

a Data from patients with PsA.
b Data from patients with PsA or RA.



rhinitis (four patients), hypertension (four
patients) and sinusitis (four patients). Serious
adverse events that occurred during this phase of
the study were surgery for inguinal hernia, angina
pectoris, atrial fibrillation, urinary retention, chest
pain, cerebrovascular event, fever, acute
gastroenteritis, pyelonephritis and leg weakness.

Overall, studies of 16–50 weeks with a range of
indications have demonstrated that adverse events
are common with infliximab, but they are not
necessarily more common than on placebo
treatment. These studies have identified clearly
the problem of infusion reactions with infliximab.
These reactions are usually not serious but the
possibility of serious infusion reactions is real.
These data and longer term data indicate that
infections are common in patients treated with
infliximab, but it is unclear if this represents an
increased rate caused by infliximab. Infliximab
therapy is associated with a risk of developing
antibodies, with a high proportion of patients
testing positive after treatment. The presence of
antibodies appears to be associated with a
progressive diminution of efficacy with continued
infliximab therapy rather than any safety
concerns.

With longer term data, one would like to answer
the questions of how significant infusion reactions
are: does the rate and or severity of infusion
reactions increase or decrease with increasing
number of infusions? The data from the studies
that met our inclusion criteria have not helped
answer these questions. Similarly, we have been
unable to shed light on the clinical significance of
reports of cancer, infections, heart failure and
other serious adverse events. 

Summary of adverse effects of infliximab
Overall, infusion reactions, the development of
antibodies and infections appear to be the most
common adverse effects of infliximab, although it
is unclear whether they occur more frequently
than on placebo. In the long term, the possible
risk of lymphomas, systemic lupus erythematosus
(SLE) and multiple sclerosis (MS) requires caution
and further monitoring and investigation. The
data indicate that the combination of infliximab
and MTX is generally as well tolerated as MTX
alone; however, mild infusion reactions, infections
and possibly the risk of malignancy are higher
with the combination therapy. Importantly,
infliximab is a new drug with which there is only
very limited experience and long-term
monitoring, review and further investigations of its
safety are warranted.

DMARDs for the treatment of
psoriatic arthritis
Efficacy of DMARDs 
The search for RCTs of the DMARDs identified
one Cochrane review47 and four additional
trials,46,107–109 giving a total of 14 trials to be
included in the review. Table 11 summarises the
details of these trials; full data extraction is
presented in Appendix 6. No RCTs of
penicillamine or hydroxychloroquine were found.

The trials were of adult patients with PsA. The
inclusion criteria for 10/14 trials specified arthritis
symptoms in at least three (or even five) joints and
two specified at least one joint. Only one trial
specified a minimum degree of psoriasis. Ten of
the 14 trials excluded patients who were positive
for RA; whether this was so for the remaining four
trials was not reported. Eight trials included only
patients who had taken previous DMARDs or who
had failed to previous DMARDs; five trials failed
to report this information. In the one trial of
leflunomide,46 almost 40% of patients had not
taken any DMARD; this population would appear
to be less severely affected than those in the other
trials. The number of patients in the trials ranged
from 12 to 221. 

Most trials assessed patient outcome after at least
6 months of treatment, with only two short-term
trials, one of 8 weeks110 and one of 12 weeks.111

The various DMARDs represented in the trials
were not studied evenly. SSZ was the most studied
drug, being included in seven trials,110,112–116 one
of which was the largest and longest of all the
trials (221 patients and a follow-up period of
36 months).112 MTX, azathroprine and leflunomide
were each included in only one placebo-controlled
trial and CSA was compared with ‘standard
therapy’. In addition, MTX and CSA were
compared with each other109 and also their
combination was compared with MTX alone.107

Interpretation of the findings of the trials is
hampered by the wide range of outcome measures
used and by the fact that a beneficial effect on any
single facet of the disease cannot be taken alone as
evidence of efficacy. PsARC and ACR 20 have
become accepted as an indicator of a basic level of
efficacy in arthritis and are used in more recent
trials of PsA. Unfortunately, most of the included
trials were performed prior to the acceptance of
these compound measures of response. In
addition, the psoriasis aspect of PsA has been
neglected in most of the trials. Only four trials 
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use any measure of psoriasis as an outcome
measure.46,107–109

Data from the placebo-controlled trials were
synthesised in the Cochrane review.47 The
Cochrane review identified five outcome measures
for which adequate data were available to make a
comparison with placebo [change from baseline in
pain (VAS), ESR, TJC, SJC, PtGA and PhGA. We
extracted these data from the four additional trials
identified by our searches. In addition, we
extracted data on the outcome measures PsARC,
ACR 20, ACR 50, ACR 70 and HAQ where
available. These data are presented in Tables 12–14.
In summarising the results, the ‘standard therapy’
controlled trial of SSZ and CSA120 is included as a
placebo-controlled trial. 

Sulfasalazine
All trials of SSZ reported a positive but not
statistically significant effect on TJC.31,108,110,113–116

All trials also reported a positive effect on ESR but
only one reported statistical significance.
Statistically significant positive effects were seen
for PtGA and PhGA but not SJC or PASI score. In
the one small trial in which it was assessed, a
significantly higher proportion of patients
achieved ACR 20 and ACR 50 than did those on
placebo. Overall there is some limited evidence of
efficacy with SSZ in the treatment of PsA.

Intramuscular gold
Intramuscular gold has been studied in only one
small trial.117 A statistically significant positive
effect was seen for TJC but not for ESR or pain.
Hence there is almost no evidence of efficacy with
intramuscular gold in the treatment of PsA.

Auranofin
Auranofin has been studied in two trials.117,118

Overall it appeared to have no effect on TJC or
ESR, but the larger of the two trials found
statistically significant benefits on pain and SJC.

Azathioprine
Azathioprine has been studied in one very small
trial (n = 12) that reported marked or moderate
improvement in joint and skin symptoms in all six
patients treated with azathioprine but no
improvement in any placebo-treated patient.119

Leflunomide
The one double-blind RCT of leflunomide in 190
patients provided some evidence of efficacy in the
treatment of PsA.46 About 36% of patients on
leflunomide achieved a (modified) ACR 20 and
this was statistically significant compared with

placebo. Statistically significant effects on the
proportion of patients achieving PsARC, PASI 50,
PASI 75 and reduction in PASI score and a
reduction in HAQ were also reported.46

Methotrexate
When compared with placebo in a short-term trial
(12 weeks), MTX failed to demonstrate any
significant beneficial effect on TJC or SJC.111

However, both the PtGA and the PhGA were
improved statistically significantly more than they
were by placebo, providing some very weak
evidence of effect.

Ciclosporin
CSA has been compared with placebo (supportive
care) in only one small trial.108 Statistically
significant effects in favour of CSA were found for
the proportion of patients achieving ACR 20 and
ACR 50, and reductions in ESR, pain and PASI
score. No significant benefit was found on TJC or
SJC, but overall the results do indicate a degree of
efficacy.

When compared with each other, MTX and CSA
were found to be equally efficacious except that
MTX had a statistically significantly greater
beneficial effect on PhGA, whereas CSA produced
a statistically significantly greater reduction in
PASI score.109

The one trial that investigated the benefit of
adding CSA to MTX found no evidence of benefit
except for a possible improvement in PASI score
with the combination.107

Summary
In summary, the available drug treatments for PsA,
with the exception of SSZ and possibly leflunomide,
have not been investigated thoroughly. The
available limited data indicate some degree of
efficacy for all DMARDs but the evidence for
intramuscular gold and azathroprine is
particularly weak and may not be reliable. Further
trial evidence on all agents using the outcome
measures proportion of patients achieving PsARC,
ACR 20, ACR 50, ACR 70 and the mean reduction
from baseline in PASI and HAQ score would be
desirable. Such trials should include only those
patients who have failed to respond to NSAIDs
and should have a minimum duration of 6 and
preferably 12 months.

Adverse effects of DMARDs
Sulfasalazine 
Headache and hypersensitivity reactions including
skin rash, itching, aching of joints and fever,
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photosensitivity and serum sickness-like syndrome
are reported frequently with SSZ.86,121

Gastrointestinal disturbances (nausea and
vomiting) are also common but medical attention
is required only if symptoms persist.86,122 Liver
enzyme and haematological abnormalities are also
considered common adverse effects of SSZ but
serious hepatic and haematological toxicity is
uncommon.121,122 There have been occasional cases
of reversible leucopenia or agranulocytosis.122

Leflunomide
Bronchitis, respiratory infection, urinary tract
infection, hepatotoxicity and hypertension are
frequently reported adverse events with
leflunomide.86,123 Diarrhoea, nausea and alopecia
are also associated with the use of
leflunomide.86,122 Medical attention is necessary if
these complaints and others such as abdominal
and back pain, dizziness, dyspepsia, headache,
vomiting, skin rash and weight loss are found to
be troublesome.86 There is a lack of long-term
adverse event data.122

Intramuscular gold
Skin lesions are the most common side-effects of
gold.121 Nitritoid reactions and temporary joint
pain following injection are associated with
intramuscular gold.86 Mucous membrane reactions
(gingivitis, glossitis, stomatitis and a metallic taste
in the mouth) are also common.86,121 The
gastrointestinal effects seen with oral gold
(auranofin) are less common with intramuscular
gold, but if diarrhoea or nausea are severe they
may be indicative of overdose. Nitritoid reactions
and temporary joint pain following injection are
associated with some preparations of
intramuscular gold.86

Auranofin
Adverse events associated with the use of
auranofin are largely gastrointestinal, including
diarrhoea,86,122 cramping, constipation, nausea
and indigestion.86 Stomatitis, proteinuria, and
conjunctivitis are also common.86 The serious
adverse events associated with injectable gold
formulations are rare with auranofin.122

Azathioprine
Serious adverse events associated with the use of
azathioprine are leucopenia, infections and
megaloblastic anaemia.86 Gastrointestinal and
mucocutaneous side-effects have also been
reported,86,122 There have been reports of
hepatotoxicity, and long-term treatment with
azathioprine may increase the risk of liver function
abnormalities and cancer.121,122 Appetite loss,

nausea and vomiting are common but require
medical attention only if symptoms persist.86 Bone
marrow depression has been observed after the
discontinuation of medical treatment.86

Penicillamine
Adverse events are common with penicillamine.122

Allergic reaction, fever, pemphigus folaceus or
vulgaris and stomatitis have been reported
frequently in patients receiving penicillamine, who
should receive medical attention.86 Other reported
effects of penicillamine are mucocutaneous
reactions, proteinuria, haematological effects,
myositis and autoimmune induced disease.122

Adverse events that require medical attention if
troublesome include diarrhoea, loss/lessening of
taste, nausea or vomiting, appetite loss and
stomach pain.86

Hydroxychloroquine
Of particular concern with hydroxychloroquine in
the treatment of PsA is the risk of exacerbation of
psoriasis.124 Gastrointestinal disturbances are
associated with the use of hydroxychloroquine,
and medical attention should be sought if
symptoms persist.86,122 Ocular toxicity, namely
corneal opacities, keratopathy and retinopathy,
renal abnormalities and skin reactions have been
reported occasionally.86,122 Medical attention is
necessary if patients experience ciliary muscle
dysfunction, headache and itching on a frequent
basis or any change in vision.86

Ciclosporin
Hypertension and nephrotoxicity are well known
side-effects of long-term use of CSA.86,121

Gastrointestinal disturbances (including dyspepsia,
nausea and abdominal discomfort), headache,
hirsutism and paraesthesia are also associated with
the use of CSA.86,122 Gingival hyperplasia and
tremor occur in transplant patients treated with
CSA.86,122

Methotrexate
Long-term therapy with MTX has been associated
with significant liver damage, but the risk of this
can be minimised by careful selection and
management of patients.121 There is some
evidence that patients with psoriasis may be more
susceptible to liver toxicity.125,126 Other adverse
events reported with the use of MTX include
mucocutaneous, haematological or gastrointestinal
problems.86,122 Concomitant folic acid can reduce
the risk of mucocutaneous and gastrointestinal
complaints.122 Pulmonary toxicity and infections
can also occur with MTX.122 Less serious but
possibly bothersome side-effects include repeated
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occurrence of acne, appetite loss, boils, nausea,
skin rash or itching, pale skin and vomiting.86

There have been reports of lymphomas and other
malignancies associated with MTX therapy, but it
is unclear if there is a causative link.121

Evidence synthesis
Aim
Three RCTs have been undertaken that each
compared etanercept or infliximab individually
with placebo, but no studies were identified that
compared infliximab and etanercept directly. An
estimation of the relative efficacy of the available
treatments for PsA is required to complete the
clinical evaluation of the biologic interventions
under review. It is also necessary to populate the
economic model, and hence derive estimates of
the cost-effectiveness of etanercept and infliximab. 

For this evidence synthesis, a single outcome
measure was required. As described in the
background section and seen in the earlier clinical
efficacy sections of this review, identifying the
single most relevant outcome measure for PsA is
not a simple matter. As described earlier, for the
purposes of the economic evaluation the HAQ
score is the best available outcome measure, and
therefore this, in combination with response rates
determined by PsARC, is the outcome measure
used in this evidence synthesis. 

This evidence synthesis aims to use the methods of
indirect comparison to generate estimates of the
absolute short-term benefits of etanercept,
infliximab and the placebo effect observed in the
trials (no active therapy). Ideally, the evidence
synthesis would also include all the treatments
available for PsA. Unfortunately, no DMARD trials
provided the necessary data. In any case, given the
licences of etanercept and infliximab, which

indicate that they should be given only after
DMARDs have failed, it is reasonable that the
evidence synthesis and economic model will not
compare them with DMARDs but will include a
palliative therapy option (i.e. no active therapy).

Outcomes of interest
PsA is characterised by progressive disabilities, the
severity of which can be measured on the HAQ
scale. The clinical review has shown that both
treatments aim to reduce the HAQ score.
However, not all patients respond to each
treatment.

This evidence synthesis consists of two linked
meta-analyses that estimate the respective
response rates of infliximab and etanercept
treatments on the one hand and mean reductions
(improvements) in HAQ score conditional on
response to treatment on the other.

In RCTs where placebo is one of the treatment
options, the placebo treatment itself often has
some beneficial effect. To take this into account in
the evidence synthesis, we also estimate from the
clinical trials the response rate and mean
reduction in HAQ score of the placebo treatment.

Evidence
Three RCTs reported the number of subjects
responding to each treatment out of the number
of subjects randomised to receive each treatment.
One trial (IMPACT, 2003)127 reports results after
14 weeks, the other two trials (Mease, 200060 and
Mease, 2004)36 report after 12 weeks. The data on
response rates are summarised in Table 15.

In addition to probabilities of response, the
clinical review also identified and extracted data
from the trial reports on the mean changes in
HAQ, which inform the evidence synthesis
regarding HAQ score. However, the reports of the
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TABLE 15 Response rates (in terms of PsARC) reported in the trials and used in the evidence synthesisa

Trial Arm of RCT

Infliximab treatment Etanercept treatment Placebo

IMPACT, 2003;127 14 weeks 40 out of 52 7 out of 52
Mease, 2000;60 12 weeks 26 out of 30 7 out of 30
Mease, 2004;36 12 weeks 73 out of 101 32 out of 104

a The 2-week difference in the definition of trial end-points is ignored, and it is assumed that both intervals are equivalent to
the 3 months used in the cost-effectiveness model. The 14- rather than the 16-week response rate has been used for
infliximab as this is closer to the 12-week response rate data reported for etanercept. The 16-week response rate was
39/52 [see the section Efficacy of infliximab (p. 17)], so the difference is minimal.



above trials give aggregate change in HAQ
(average change as a percentage from the
baseline, combined for both responders and non-
responders), whereas additional data from Wyeth
and Schering-Plough give evidence on absolute
change in HAQ conditional on response to
treatment for the IMPACT (2003)127 and Mease
(2004)36 trials. These data cannot be presented in
this report because of commercial confidentiality.
These data were used in the evidence synthesis. 

For the Mease (2000) trial,60 additional data have
not been made available, and only aggregate data
on percentage change of HAQ by treatment arm
can be used. Because the mean change in HAQ
for each treatment arm is related to the HAQ
change for responders and to the HAQ change for
non-responders, weighted by the probability of
responding to the treatment, these aggregate data
from the Mease (2000) trial60 contain indirect
information on the change in HAQ that applies to
treatment responders and treatment non-
responders, respectively (Table 16).

Finally, we used data from one unpublished study
to inform the change in HAQ score experienced
by subjects that are not undergoing treatment
(Table 17).

Key assumptions for the evidence
synthesis
● The probability of response was modelled

separately, and change in HAQ score
conditional on response.

● For each clinical trial, we assumed a random
baseline probability of response to the placebo
treatment.

● We modelled the treatment effects on
probability of response as fixed effects that are
additive to the placebo probability of response
on the log-odds scale.

● We used a fixed-effects model to describe the
change in HAQ score for treatment responders,
together with a random-effect baseline for the
natural progression.

● The effect of placebo response on HAQ change
is the same for all trials, regardless of the
treatment alternative. The effects of treatment
response and non-response on HAQ change are
treatment specific. 

● Mean changes in HAQ score, as reported in the
trials, are assumed to follow a normal
distribution around the mean HAQ change
predicted by the model. The standard errors of
these distributions are assumed to be known.

As part of the sensitivity analysis, in the section
‘Alternative assumptions’ (p. 51) we examine an
alternative specification of the prior distribution in
the evidence synthesis used to reflect between-trial
variation in the placebo response rate. No
substantive changes in the results were observed. 

Formal model description
The evidence synthesis model was fitted using
WinBUGS 1.4.1. Let i = I, E denote the treatments
infliximab and etanercept. Let j = 1, 2, 3 denote
the IMPACT (2003),127 Mease (2004)36 and Mease
(2000)60 trials, respectively. For each trial j, let Tj
denote the treatment administered on the
treatment arm.

Regarding the evidence synthesis model of
probabilities of responding to treatment (or
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TABLE 16 Indirect information on the change in HAQ that applies to treatment responders and treatment non-responders

HAQ data Infliximab treatment Etanercept treatment Placebo

Mease, 200060 Baseline HAQ – 1.2 1.2
Change – –64.2% (SE 7.2) –9.9% (SE 7.8)

SE, standard error.

TABLE 17 Change in HAQ score without treatment

Disease progression Annuala HAQ change

Leeds PsA cohort study, Prof. Emery, as detailed in Wyeth submission +0.07 (SE 0.03)

SE, standard error.
a Our short-term model is deemed to extend over one-quarter of a year.



placebo), let r t
j and nt

j be the responders and the
number of subjects in the treatment arm of trial j,
respectively. Let r c

j and nc
j be the responders and

number of subjects in the placebo arm of trial j.
Let � t

j and � c
j denote the probabilities of

responding to the treatment and to the placebo in
trial j. Let � denote the underlying probability of
responding to treatment i, let Pi denote the log-
odds increment in response rates due to treatment
i and let � denote the underlying probability of
response to placebo. For the probabilities of
response, we assume the following model: 
r t

j ~ Bin(� t
j , nt

j) and r c
j ~ Bin(� c

j , nc
j) for the three

trials j, with �/(� + �) = �c, � c
j ~ Beta(�, �)

describing the random baseline probabilities of
responding to the placebo treatment and 
log[� t

j /(1 – � t
j )] = log[� c

j /(1 – � c
j)] + PTj

defining
the probabilities of responding to treatment.

We apply the following prior distributions to the
unknown parameters: � + � ~ Unif (0, 50000),
�c ~ Unif (0, 1) and Pi ~ N(0, 100002). These
priors are taken to be uninformative, and the
robustness of the results to particular
parameterisations of these priors has been 
tested.

In reporting the results of this evidence synthesis,
we calculate treatment response rates �i as
log[�i�(1 – �i)] = log[�c�(1 – �c)] + Pi.

Regarding the evidence synthesis model of HAQ
changes, let Nj denote the natural progression in
HAQ for trial population j. Furthermore, let � j

t,resp,
� j

t,noresp, � j
c,resp and � j

c,noresp denote the reported
mean changes in HAQ score on the treatment and
placebo arms of trial j, with associated standard
errors 	j

t,resp, 	j
t,noresp, 	 j

c,resp and 	j
c,noresp.

Corresponding to each � j, let ∂j denote the
corresponding underlying effects. Because the ∂j
are fixed effects, we can replace the indices j by an
indicator of treatment (I or E), and we have the
following simplifications:

∂1
t,resp = ∂1

t,resp, ∂2
t,resp = ∂3

t,resp = ∂E
t,resp (treatment 

responders)

∂1
t,noresp, ∂1

t,noresp, ∂2
t,noresp = ∂2

t,noresp = ∂3
t,noresp =

∂E
t,noresp (treatment non-responders)

∂1
c,resp, ∂2

c,resp = ∂3
c,resp = ∂ c,resp(placebo responders)

∂1
c,noresp, ∂2

c,noresp = ∂3
c,noresp = 0 (placebo non-

responders)

All these fixed effects (∂I
t,resp, ∂E

t,resp, ∂I
t,noresp ∂E

t,noresp

and ∂ c,resp) are incremental to the natural
progression baseline, Nj.

Finally, let ∂d denote the HAQ change associated
with the natural progression of the disease, and let
�4d be the data on annual change, with its
associated standard error 	4d.

Our evidence synthesis model for the HAQ
change (conditional on being a treatment
responder or not) can be expressed as follows. For
all trials we model the baseline change in HAQ as
a random effect Nj ~ N(∂d, 	N

2), with fixed
standard deviation 	N = 0.1. For those trials that
report changes in HAQ score conditional on
response (i.e. trials j = 1, 2), we have, for each of
the four combinations of (treatment or placebo)
and (response or no response),

� j
t,c;resp,noresp ~ N[Nj + ∂ j

t,c;resp,noresp, (	 j
t,c;resp,noresp)2]

For those trials that do not report changes in HAQ
score conditional on response (i.e. trial j = 3), we
calculate the average predicted changes in HAQ
score ∂j

t, ∂j
c for each treatment arm:

∂j
t = � t

j ∂j
t,resp + (1 – � t

j )∂j
t,noresp and ∂j

c = 

� c
j∂j

c,resp + (1 – � c
j)∂j

c,noresp

The observed mean changes in HAQ (reported in
%) are assumed to relate to these underlying
changes in HAQ by

� j
t
* ~ N[100 , (	 t

j )
2] and 

� j
c
* ~ N[100 , (	 c

j )
2]

for each treatment arm, where the asterisk
indicates that these quantities are reported as
‘percentage change from initial HAQ value’, and
Ht

j and Hc
j denote these initial values, assumed

known. Furthermore, in this Bayesian analysis, we
use the data on the natural progression of the
disease as an informative prior on ∂d:

4∂d ~ N(�4d, 	2
4d)

For the remaining unknown parameters we specify
uninformative priors as follows:

∂ i
t,resp ~ N(0, 100002), ∂i

t,noresp ~ N(0, 100002), 

∂c,resp ~ N(0, 100002)

Evidence synthesis results
The results of the evidence synthesis are shown in
Table 18.

Nj + ∂j
c

Hj
c

Nj + ∂j
t

Hj
c
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The quantities of interest are the probabilities of
response to either treatment (�i) and to placebo
(�c), and also the underlying changes in HAQ
score conditional on response and non-response to
either treatment (∂I,E

t;resp,noresp), response to placebo
(∂c,resp) or caused by the natural progression (∂d).
Because placebo is not a treatment option in the
long-term model, the results of the evidence
synthesis will be adjusted for the placebo effect in
the appropriate equations of the long-term
economic model. The model fit appears to be
robust regarding the particular uninformative
priors that are chosen.

The marginal posterior distributions for the
parameters of interest are summarised in 
Table 17.

We used the full posterior distributions in the
long-term model of cost-effectiveness, which
preserves the information on distributional shape
and parameter correlations that is lost in
presenting the results in a summary table as above.

The probability of responding to infliximab
treatment is estimated to be 0.7705 and for
etanercept this probability is also estimated as
0.7705. The RR of infliximab versus etanercept of
1.0 (95% CI: 0.82 to 1.18) also highlights that, as
far as response rates are concerned, the evidence
synthesis suggests the two treatments are very
similar. For reference, the response rate for
placebo treatment is estimated to be 0.2509 and
the evidence synthesis-generated RR of infliximab

versus placebo is 3.1 (95% CI: 2.32 to 4.15), and
that for etanercept versus placebo is 3.1 (95% CI:
2.40 to 4.09).

The evidence synthesis shows that responders to
either treatment experience a statistically
significant improvement in HAQ scores.
Incremental to the natural progression baseline
change in HAQ of 0.0166 (95% CI: 0.002 to
0.031), responders to etanercept treatment
experience an additional change in HAQ of –0.72
(95% CI: –0.83 to –0.61), and responders to
infliximab treatment of –0.67 (95% CI: –0.84 to
–0.49). Both of these HAQ changes are
significantly different from the incremental HAQ
change experienced by placebo responders, of
–0.28 (95% CI: –0.39 to –0.18), but do not differ
substantially between the two active treatments. We
also estimated the change in HAQ of non-
responders to either treatment, because we are
aware that PsARC does not fully capture treatment
success.

In summary, both treatments are superior to the
placebo treatment with regard to response rates
and to changes in HAQ scores for responders, but
the between-treatment difference is not significant
with regard to either response rates or changes in
HAQ for responders. These findings are relevant
for review of the success or otherwise of treatment
after the first 3 months. They do not provide an
indication of the relative efficacy of treatments in
the long term, evidence for which is lacking for
both drugs.
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TABLE 18 Results of the evidence synthesis

Evidence synthesis Parameter meaning Posterior Standard 
mean deviation

�I Probability of response to infliximab 0.7705 0.0582
�E Probability of response to etanercept 0.7705 0.0356
�C Probability of response to placebo 0.2509 0.0317
∂ I

t,noresp Incremental HAQ change for infliximab non-responders –0.2169 0.0901
∂ I

t,resp Incremental HAQ change for infliximab responders –0.6667 0.0905
∂E

t,noresp Incremental HAQ change for etanercept non-responders –0.2414 0.0719
∂E

t,resp Incremental HAQ change for etanercept responders –0.7214 0.0551
∂c,resp Incremental HAQ change for placebo responders –0.2827 0.0553
∂d HAQ change by natural progression 0.0166 0.0073





Published economic evaluations
The search strategy for published economic
evaluations yielded 117 potentially relevant
studies. Of these, none fulfilled the inclusion
criteria of being a full economic evaluation of
etanercept or infliximab for the treatment of PsA. 

Company submissions
Two cost-effectiveness models were received from
manufacturers, one for etanercept (from Wyeth)
and one for infliximab (from Schering-Plough).

Wyeth’s cost-effectiveness model
Details of Wyeth’s model are presented in
Appendix 9, section ‘Cost-effectiveness model
(Wyeth) – data extraction’ (p. 223) in terms of a
data extraction table and Appendix 9, section
‘Cost-effectiveness model submitted by Wyeth –
quality assessment’ (p. 225) presents a quality
assessment. 

Summary
Methods
The Wyeth model is heavily influenced by an
earlier model developed for etanercept in RA.42 It
assesses the cost-effectiveness of etanercept in PsA
as part of two alternative treatment sequences. It is
assumed that patients would have failed DMARD
treatment with MTX and SSZ before etanercept is
considered. The etanercept sequence of therapies
was, therefore, etanercept followed, in treatment
failures, by DMARD therapy with CSA in
combination with MTX or leflunomide. Once the
latter therapy fails, patients are assumed to
undergo ‘palliative therapy’. The comparator
sequence consists only of CSA in combination with
MTX or leflunomide. When this therapy fails,
patients move on to palliative therapy.

Alternative time horizons of 6 months, 2 years,
5 years and 10 years are explored in the model,
although the focus is on 10 years. Health effects
are assessed in terms of quality-adjusted life-years
(QALYs) and, in the base-case analysis, the
perspective is that of the NHS. The model takes
the form of a patient-level simulation (discrete
event simulation) and, in the base-case analysis,

patients from Mease and colleagues’128 trial are
sampled. Key effectiveness data are taken from the
same trial: response rate at 12 weeks in terms of
PsARC and change in HAQ during the 12-week
period. It is assumed that patients who experience
a PsARC response at 12 weeks continue on
etanercept; non-responders move to CSA in
combination with MTX or leflunomide. The
change in HAQ is estimated, based on the trial
data, using an ordinary least-squares (OLS)
regression as a function of baseline covariates and
treatment allocation. This facilitates an assessment
of variability in HAQ response between patients,
which is then factored into the model by sampling
from the baseline characteristics. It is assumed
that there is no HAQ progression in patients
responding to etanercept. Longer term (i.e. post-
12-week) failure rates for etanercept are taken
from a Swedish observational study in RA patients. 

For the comparator therapies (CSA in combination
with MTX or leflunomide), initial treatment
response (in terms of PsARC) at 12 weeks is
assumed to be the same as for the placebo arm of
Mease and colleagues’ trial.128 The same
assumption is made with respect to change in
HAQ in responding patients on the comparator
therapies. Unlike etanercept, it is assumed patients
who respond to comparator therapies progress in
terms of HAQ based on observational data.
Longer term failure (treatment withdrawal) rates
for comparator therapies are based on estimates in
the literature relating to PsA and RA patients.
Patients failing active therapy with etanercept or
the comparator DMARDs are assumed to move to
palliative therapy where patients experience
progression of HAQ equivalent to natural history.
An estimate for this natural history progression
rate is taken from a sample of 24 PsA patients in
Leeds. 

A key structural assumption in the model is what
happens to patients, in terms of HAQ, once they
fail on treatment. The Wyeth model implements
two alternative assumptions: (1) that HAQ
deteriorates by the same magnitude to their initial
improvement (i.e. rebound equal to gain) and (2)
that HAQ returns to the the value it had when the
patient started therapy. In the case of treatment
with etanercept where patients are assumed not to
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progress in terms of HAQ when responding to
treatment, these two scenarios amount to the same
thing. This is not the case with DMARD therapy,
however. 

HAQ score is the basis for ascribing costs (other
than those relating to the drugs being evaluated)
and utility in the model. This is implemented
using OLS regression, which estimates mean cost
and mean utility for a given level of HAQ. The
cost regression is based on earlier work by Kobelt
and colleagues on RA.43 The utility regression is
based on an unpublished analysis in a sample of
PsA patients in Leeds who completed the
EuroQoL-5D (EQ-5D) instrument.

Results
The base-case results are presented in Table 19.
Three sets of results are presented for four
alternative time horizons. Results are not reported
relative to a specific comparator (i.e. CSA plus
MTX or leflunomide), only against a composite
comparator. The results show that the cost per
QALY gained for etanercept declines as the time
horizon increases, ranging from £66,580 for a 6-
month time horizon to £28,189 for a 10-year time
horizon. 

A range of uncertainty analysis was undertaken. A
probabilistic sensitivity analysis indicated that the
probability of etanercept being more cost-effective
than the ‘comparator’ was 0.58 (with a 10-year
time horizon and with base-case assumptions). A
number of one-way sensitivity analyses were also
presented generating incremental cost-
effectiveness ratios (ICERs) ranging from £35,216
per QALY (using a lower rate for HAQ

progression) to £17,195 per QALY (incorporating
indirect (productivity) costs). 

Limitations of the Wyeth model
There are various aspects of the model that might
be criticised. The major limitations are considered
below.

● Comparators. Given the licence for etanercept, it
seems inappropriate to compare its cost-
effectiveness against any DMARDs as its use is
limited to situations when those drugs have
failed. The Wyeth model sets up a comparison
against CSA plus MTX or leflunomide, but
assumes the efficacy of these treatments is no
greater than that seen in placebo in the
etanercept trials. This assumption can probably
be explained by the absence of data on PsARC
response and HAQ for most DMARD therapies.
If such a lack of efficacy were the case, it is hard
to see why such therapies would be used given
their acquisition cost. 

● HAQ progression while responding. The Wyeth
model assumes that there is no progression in
HAQ while a patient is responding to
etanercept. The evidence for this is limited, but
contrasts with the assumption of progression
while patients are responding to DMARDs. This
is explored using one-way sensitivity analysis
and the results are found to be sensitive to the
assumption. A fuller scenario analysis about
these assumptions is warranted.

● Rebound assumptions. An important structural
assumption in the model is what happens to a
patient’s HAQ score when they fail therapy. As
described above, the Wyeth model assesses two
scenarios: rebound equal to gain, and rebound
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TABLE 19 Base-case results from the Wyeth model

Alternative time horizon

6 months 1 year 5 years 10 years

Etanercept Comparator Etanercept Comparator Etanercept Comparator Etanercept Comparator

Total costs 4,897 1,901 8,974 3,675 33,103 15,813 51,122 28,010
(£)

Incremental 2,996 5,299 17,290 23,112
cost (£)

QALY 0.29 0.24 0.63 0.52 2.71 2.24 4.49 3.67

Incremental 0.04 0.10 0.46 0.82
QALY

Incremental 66,589 52,076 37,398 28,189
cost per 
QALY (£)



back to baseline. The base-case assumption is
rebound equal to gain which is illustrated in
Figure 1. The top line shows the underlying
natural history progression of HAQ over time 
(a higher HAQ score indicates worse disability).
Successful therapy will reduce HAQ (improve
disability). Once therapy fails, patients are
assumed to rebound by an amount equal to
their gain. The scenario that is not considered
in the Wyeth model is rebound back to natural
history, which is illustrated in Figure 2. That is,
when a patient fails therapy, their HAQ returns
to what it would have been had they not been
treated.

● The costs failing therapy. Assumptions made in
the Wyeth model would seem to overestimate
the cost implications of failing therapy. The first
is that, once a patient fails etanercept or
DMARDs (CSA plus MTX or leflunomide), they
are assumed to go on to ‘palliative care’, which
is taken as having costs over and above those
estimated by regression according to Kobelt and
colleagues.43 However, the Kobelt regression
already includes a full range of costs for all
HAQ states, so adding the costs for palliation
may be considered to be double counting.
Furthermore, given higher failure costs with the
non-etanercept treatment sequence, this is likely
to underestimate etanercept’s ICER. A further
issue of double counting may exist because the
Kobelt regression includes all costs (including
drugs), so adding in the acquisition cost of

etanercept and the DMARDs means that these
are effectively included twice. 

Schering-Plough’s cost-effectiveness
model
The Schering-Plough submission is not completely
described, the cost-effectiveness model is
presented partly in note form and many specifics
of the modelling are not detailed. The authors
explicitly state that the model is preliminary. As
fully as possible, the details of the model are
presented in Appendix 9, section ‘Cost-
effectiveness model (Schering-Plough) – data
extraction’ (p. 227) in terms of a data extraction
table, and a quality assessment is shown in
Appendix 9, section ‘Cost-effectiveness model
(Schering-Plough) – quality assessment’ (p. 228).

Summary
The Schering-Plough model takes a different
approach to assessing the cost-effectiveness of
infliximab to that taken by Wyeth with etanercept;
it is also different to most of the main cost-
effectiveness models of biological therapies in
RA.41–43,129 Instead of using HAQ as the basis for
defining disease progression and hence disability,
utility and non-drug costs, the number of active
joints is used. This measure is also used to model
patients’ response to treatment: patients are
assumed to remain on infliximab until and unless
they experience three consecutive cycles (where
each cycle is 16 weeks) in the worst health state
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FIGURE 1 Illustration of the base-case rebound scenario for etanercept in the Wyeth model: rebound equal to gain 



(10 or more active joints). This is a strong
assumption given that in clinical practice anti-TNF
treatment will be withdrawn if patients fail to
achieve the PsARC response within 3 months of
treatment.35 This contrasts with the approach in
the Wyeth model of using PsARC response as a
basis for assessing response. The comparison in
the model is infliximab and ‘standard supportive
therapy’.

Two (apparently related) Markov models were
undertaken: the Active Joint Model and the
Chronic Active Joint model. The former relates to
the short-term effect of the disease (flares of active
joints), whereas the latter includes this short-term
effect and how flares contribute to long-term
progression in terms of development of chronic
deformed joints. The key effectiveness parameters
in the models were taken from the IMPACT trial61

and from the Toronto Psoriatic Arthritis Research
Programme – an observational study. The detail of
how this was undertaken is not clear from the
submission although, in general terms, it seems
that the observational study was used to provide
estimates of baseline transitions between the states
and to give a basis for extrapolation beyond the
trial, and the IMPACT trial was used to estimate
the relative treatment effect of infliximab versus
standard supportive therapy. Utility estimates for
the health states were taken from the Toronto
observational study, as were the estimates of

resource use. Utility impact in terms of EQ-5D
(but costs also) relates to PsA only, rather than to
effects on psoriasis. The model was analysed as a
patient-level simulation. Probabilistic sensitivity
analysis was undertaken, but the methods used
were not reported.

Tables 20 and 21 show the base-case results of the
models. Table 20 details the results of the Active
Joint Model for a 5-year time horizon. This
suggests an incremental cost per QALY gained for
infliximab of £36,786. Sensitivity analysis is
reported on the variation of the ICER with
changes in the time horizon. Two-, 10- and 30-
year time horizons give ICERs of £58,612,
£33,282 and £31,071, respectively.

Table 21 shows the results of the Chronic Active
Joint Model based on a 30-year time horizon. The
ICER for this scenario is similar to the first
(£33,877). Sensitivity analysis is reported on the
variation of the ICER with changes in the time
horizon. Five-, 10- and 45-year time horizons give
ICERs of £41,105, £37,396 and £35,327,
respectively.

Limitations of the Schering-Plough model 
Based on the description offered in the Schering-
Plough submission, there are a number of
weaknesses with the analysis and several important
issues relating to the model are unclear:
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● The details of how the Markov models are
populated and the treatment effect of
infliximab implemented are not clear.

● In particular, no information is supplied on
what happens to patients, in terms of health
state, utility and costs, if they fail on infliximab.

● Treatment response is not based on a clinical
measure but on an apparently arbitrary feature
of the model. This does not reflect either how
decisions are likely to be taken in clinical
practice about when to take patients off
infliximab or any empirical estimates of
treatment withdrawals in practice.

● The cost analysis within the model (except the
drug costs) is based on resource use estimates
from Canada rather than from the NHS.

● Very limited sensitivity analysis is reported. The
methods of probabilistic sensitivity analysis are
not detailed.

As main conclusions, the model does not include
any of the two main instruments which have been
used for measuring clinical response in PsA: the
PsARC and the ACR. It does not consider the
inclusion of patient disability measures, such as
the HAQ. Although the number of active joints
has been shown to be a good predictor for short-
term outcomes, other outcome measures should
have been considered in order to capture the
effect of disability in the long term and its effects
on QoL. Results need to be explored further in
the light of different rebound scenarios as the
model does not make explicit what happens after
patients withdraw from infliximab. Finally, it is not
clear whether the results are applicable to a UK
setting given that direct costs are based on
resource use estimates from Canada rather than
from the NHS.
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TABLE 20 Base-case results for the Active Joint version of the Schering-Plough model with a 5-year time horizon

Costs (£) QALYs Incremental cost per QALY gained (£)

Supportive care 6,970 1.41
Infliximab 61,019 2.88 36,768

TABLE 21 Base-case results for the Chronic Active Joint version of the Schering-Plough model with a 30-year time horizon

Costs (£) QALYs Incremental cost per QALY gained (£)

Supportive care 25,444 5.88
Infliximab 235,483 12.08 33,877





Introduction
Chapter 5 indicates that there are only two
economic analyses available to support NHS
decision-making regarding the cost-effectiveness
of etanercept and infliximab for PsA: the
economic models submitted by Wyeth and
Schering-Plough, respectively. These models do
not provide an adequate framework for decisions
about cost-effectiveness. In the case of the Wyeth
model, there is a range of assumptions and
structural features which may be considered
inappropriate. The Schering-Plough model has
only been partially described, and it takes a
modelling approach which is completely different
to that used by other analysts for the economic
evaluation of biological therapies in PsA (i.e. the
Wyeth submission) and RA.41–43,129 However, the
main limiting factor with the two manufacturers’
models is that they do not provide a means of
comparing the two biological therapies with each
other based on all available trial evidence.

For this reason, it has been necessary to develop a
de novo model (hereafter referred to as the ‘York
Model’). Although it shares some of the
assumptions and parameter estimates of the two
manufacturers’ models (particularly that submitted
by Wyeth), it has a different structure and, unlike
the manufacturers’ models, is based on all the
available trial data for each biological therapy.
Specifically, the model incorporates the short-term
efficacy data generated by the evidence synthesis
described in the section ‘Evidence synthesis’ 
(p. 30).

Methods
Overview
The aim of the York Model is to assess the cost-
effectiveness of three treatment options in patients
with PsA who have failed on DMARDs: etanercept,
infliximab and palliative care. The model uses
short-term trial data (based on the evidence
synthesis [see the section ‘Evidence synthesis’ 
(p. 30)] to model the response of patients to
biological therapy at 12 weeks based on PsARC
measured in the trials. Disability from PsA is based
on HAQ scores that are worsening over time 

(a natural history progression), but response to
biological therapy can retard this progression.
HRQoL, in terms of utility, is based on HAQ
score, as are all PsA costs except for the cost of the
biological therapies themselves (acquisition,
administration and monitoring). Health effects are
expressed in terms of QALYs. Four alternative
time horizons are modelled: 1, 5, 10 and 40 years
(i.e. lifetime). 

The added value of anti-TNF treatment on the
skin component of the disease is not incorporated
into the York Model (this is also the case with the
two manufacturers’ models). There are two main
reasons that justify this decision: first, there exists
no validated composite outcome measure that can
take into account the impact of treatment on both
skin disease and arthritis; second, although the
degree of correlation between skin disease severity
and joint severity is still an object of debate,130,131

the fact that patients with active PsA have
generally mild skin disease is generally recognised
among clinical experts.132 The British Society for
Rheumatology (BSR) recommends combined care
of joint and skin pathologies whenever possible
but, in practice, the arthritis condition tends to
take priority given its progressive nature. 

Comparators
The cost-effectiveness comparison in the York
Model is etanercept, infliximab and supportive
care. In other words, it is based on the view that
the anti-TNFs would be considered once available
DMARD therapies have been tried and have
failed. This choice of comparators is justified for
several reasons. First, the product licences for
etanercept and infliximab, granted in 2003 and
2004 respectively (Table 22), imply that all
available DMARDs used in PsA should be tried
before patients are given etanercept or infliximab. 

As for their use in RA, however, the licences for
the anti-TNFs in PsA may be interpreted as
requiring a minimum number of DMARDs to be
tried before patients progress to the new
therapies. This number is not stated in the current
SPCs for infliximab and etanercept. The latest
BSR guidelines for the use of anti-TNF drugs for
PsA35 state that at least two DMARDs individually
or in combination should have been tried. A much
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smaller number of DMARDs are routinely used in
PsA than in RA, typically SSZ, MTX and CSA,
none of which is currently licensed for use in
active PsA in the UK, which is a further reason for
not including them as comparators in the York
Model. Leflunomide is now licensed for PsA but
this is a new class of therapy which, it is
understood, will be subject to a separate appraisal
by NICE.

The decision regarding the choice of comparators
is also justified on more practical grounds. In order
to compare infliximab and etanercept with
DMARDs such as SSZ, MTX and CSA, trial data on
response in terms of PsARC and change in
disability based on HAQ are required. As shown in
the section ‘DMARDs for the treatment of psoriatic
arthritis’ (p. 23), these data are not available.

Model structure
The York Model is a cohort model and takes the
form of a modified decision tree. A simplified
version of the structure is shown in Figure 3. 

For the two biological therapies, initial response is
determined on the basis of short-term PsARC
response. This is justified as the BSR guidelines35

state that patients who fail to achieve a PsARC
response within 3 months of treatment with anti-
TNFs should been withdrawn from therapy
because of lack of efficacy. For those who respond,
there is then an on-going risk of withdrawal of
treatment at any time point in the model. Initial
or later treatment failures are assumed to move on
to palliative care, with biological therapies being
the ‘end of the line’ in terms of active
interventions. After the withdrawal of biologics,
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TABLE 22 Anti-TNF therapeutic indications for psoriatic arthritis

Treatment Indications

Etanercept Treatment of active and progressive PsA in adults when the response to previous disease-modifying anti-
rheumatic drug therapy has been inadequate

Infliximab In combination with MTX, is indicated for the treatment of active and progressive PsA in patients who
have responded inadequately to disease-modifying antirheumatic drugs

Treatment failure (t1) → palliative care

Treatment failure (t2) → palliative care

Treatment failure (tn) → palliative care

No treatment failure

PsARC response

No PsARC response → palliative care

Infliximab

Palliative care

PsARC response

Etanercept Treatment failure (t1) → palliative care

Treatment failure (t2) → palliative care

Treatment failure (tn) → palliative care

No treatment failure

No PsARC response at 12 weeks → palliative care

FIGURE 3 A simplified version of the structure of the York Model. Note: patients are at risk of all-cause mortality at every time period
in the model, but mortality assumed is the same between treatments. 



patients would continue to be given some kind of
treatment, but the type and cost are impossible to
determine and very much clinician dependent. In
any case, all the potential treatments a clinician
can use at this stage (joint injections,
intramuscular gold, etc.) are relatively inexpensive. 

Underlying the structure shown in Figure 3 is a
natural history progression rate in terms of HAQ,
that is, a worsening of disability in the face of no
active intervention. Patients who do not receive
etanercept or infliximab (i.e. those receiving
palliative care from the outset) and those that fail
with biological therapy at the initial point (taken
as 12 weeks) are assumed to experience a
deterioration in HAQ in line with the natural
history progression.

Those patients who respond to biological therapy
will experience an initial gain in HAQ which is
based on the trial data for infliximab and
etanercept and the results of the evidence
synthesis. In addition to this initial improvement
in HAQ, these patients are also assumed to
experience a slower progression rate in HAQ as
long as they are responding. Patients who fail on
either biological therapy after the initial (12-week)
period will experience some form of rebound in
terms of HAQ, but trial data are too short-term to
be able to characterise this accurately. The model,
therefore, considers two rebound scenarios: 

1. Rebound equal to gain. When patients fail
therapy (after initially responding), their HAQ
deteriorates by the same amount by which it
improves when they responded to therapy (see
Figure 1 for illustration).

2. Rebound back to natural history. When patients
fail therapy, their HAQ returns to the level and
subsequent trajectory it would have been had
they not initially responded to therapy (see
Figure 2 for illustration).

Given the absence of evidence on rebound, both
scenarios (rebound equal to gain and rebound
back to natural history) are presented as the ‘best-
case’ and ‘worst-case’ scenarios possible. In other
words, the reality regarding rebound is likely to be
somewhere between these two scenarios, which
should, therefore, be seen as the limits.

Patients are at risk of all-cause mortality at every
time point in the model, but there is no
differential mortality risk between the therapies
being evaluated. Apart from the cost of the
biological therapies themselves (acquisition,
administration and monitoring), all other costs of

PsA are assumed to vary according to HAQ score.
Similarly, HRQoL (in terms of utility) is
implemented as a function of HAQ score.

Parameter estimates
The parameter estimates used in the York Model,
together with their sources, are detailed in 
Table 23.

Patients’ characteristics at baseline
The results of the analysis are conditional on three
specific features of the patient cohort under
treatment. The baseline (starting) HAQ
determines a patient’s starting point in terms of
disability from where they deteriorate over time
and this has an effect on costs and QALYs. For the
base-case analysis, a baseline HAQ of 1.16 is
assumed based on the average in the three Phase
III trials of the biologic therapies: the Mease
(2000),60 Mease (2004)36 and IMPACT61 trials.
Starting age will affect the all-cause mortality rate
in the model. In the base-case an age of 46 years
is assumed, again based on the mean from the
three Phase III trials. The patient’s weight
determines the dosing and hence the cost of
infliximab. The mean weight in the IMPACT
study61 of infliximab is used as an estimate of this
baseline parameter.

An important contextual factor is that the average
number of DMARDs previously failed by the trial
patients differs between the infliximab and the
two etanercept trials. In both the Mease (2000)60

and Mease (2004)36 trials, eligible patients were
aged 18–70 years, had active PsA (i.e. with at least
three swollen joints and three tender or painful
joints at screening) and a previous inadequate
response to NSAID therapy. Patients were
permitted to have received previous DMARD
therapy, but this was not an inclusion criterion for
trial entry. With respect to infliximab, however,
only subjects with active PsA who had failed at
least one DMARD were included in the IMPACT
study.61 As a result, one out of four patients was
DMARD-naïve in the Mease (2004) trial
(etanercept) compared with none in the
infliximab trial (IMPACT). Furthermore, whereas
the proportion of patients who had previously
failed two or more DMARDs was about 50% in the
infliximab trial, only one out of five patients had
failed two previous DMARDs in the Mease (2004)
trial. Although results are not reported in the
same format for the Mease (2000) trial, given that
the inclusion criteria for patients are exactly the
same, it can be expected to have had similar
baseline characteristics to the Mease (2004) trial
(see Table 2 for further details).
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Short-term effectiveness parameters
As explained above, two short-term effectiveness
parameters are taken from the Phase III trials for
infliximab and etanercept: response probabilities
and change in HAQ conditional on response
status. The company submissions and trial reports
do not provide information in a format that is
directly suitable for cost-effectiveness modelling.
Specifically, the short-term change in HAQ score
(compared with baseline) is not reported
separately for responders and non-responders
(based on PsARC). These data were specifically
requested from Wyeth and Schering-Plough and
were made available for two of the three Phase III
trials [Mease (2004) and IMPACT]. The evidence
synthesis [see the section ‘Evidence Synthesis’ 
(p. 30)] has been developed in such a way as to
include the additional data provided by the
companies and the aggregated data for the Mease
(2000) trial.

The evidence synthesis [see the section ‘Evidence
Synthesis’ (p, 30)] estimates treatment effects,
using trial data, for etanercept, infliximab and
placebo. Given that ‘placebo’ is not a specific
intervention within the economic model, the
treatment effects have been adjusted to ‘net out’
the placebo effect of each treatment. The 
methods used for this purpose are shown in
Appendix 10.

Longer term treatment withdrawal
If initial therapy is successful, patients are
assumed to remain on that treatment until they
are withdrawn. The estimate of annual withdrawal
rate is based on the probability of long-term
failure (treatment withdrawal) from 3 to
20 months as reported in Geborek and
colleagues.76 The rationale for this decision is that
withdrawal for lack of efficacy is higher during the
first 3 months, and this initial withdrawal has
already been accounted for in the model using the
probability of no PsARC response during the
initial treatment period. Withdrawal rates between
3 and 20 months for etanercept and infliximab
were almost identical, so the average between
them was used. 

Annual HAQ progression
In order to identify studies that reported estimates
of long-term HAQ progression for PsA patients, a
focused, pragmatic search was carried out in OVID
MEDLINE for relevant cohort studies. A specific
search for publications based on the Toronto
Psoriatic Arthritis Program was also undertaken as
the Schering-Plough submission suggested that
such data may be available from that source. 

In addition, citation searching of selected
published studies identified as reporting results
from UK cohort studies on PsA was
undertaken.134–136 The Social Science Citation
Index and Science Citation Index (1981–2004)
were searched. Relevant publications by key UK
authors who have recently undertaken cohort
studies on PsA were also searched. See Appendix
11 for further details on these searches. HAQ
progression estimates from the literature are also
presented in Appendix 11.

In the absence of any better source of data,
estimates of patients’ HAQ progression while
responding to biologics was based on the open-
label studies provided in the manufacturers’
submissions. Based on the results of these studies,
there is no differential deterioration between the
two anti-TNF treatments, and the HAQ
progression is halted in patients who continue to
receive etanercept or infliximab for 48 and
34 weeks, respectively, after the break of
randomisation. It has therefore been assumed that
the annual mean HAQ change in patients
responding to biological therapy is 0. This
assumption has been checked against expert
clinical opinion and is subject to sensitivity
analysis. 

In the absence of a better source of data, estimates
of HAQ natural history progression are taken from
a sample of 24 patients with PsA in Leeds (cohort
study not published; results detailed in the Wyeth
submission). 

Mortality
Patients are at risk of all-cause mortality at every
time point in the model, although the therapies
under evaluation are assumed not to confer a
differential mortality effect. Mortality rates are
based on standard UK age- and sex-specific
mortality rates.137 Based on Wong and
colleagues,21 a standardised mortality rate of 1.60
in women and 1.66 in men is used to reflect the
higher risk of mortality in individuals with PsA.

Utilities
HRQL (in terms of utilities) is implemented in the
model as a function of patients’ HAQ score. This
is taken directly from the Wyeth submission in the
form of a linear regression with EQ-5D138 being
the dependent variable and HAQ the independent
variable. There is a modest amount of evidence
available on the impact of psoriasis on HRQoL in
terms of utility. However, no information has been
identified which considers how this effect interacts
with the HRQoL effect of arthritis. Hence no
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attempt has been made here to incorporate the
effect of the biological therapies on HRQoL
through their effect on psoriasis.

Adverse events
No additional cost or utility implications of
adverse drug events are introduced into the
model. The implications of adverse events are
assumed to be reflected in the short-term efficacy
parameters and the longer term withdrawal rates
in that short- and long-term treatment withdrawal
will partly reflect patients’ ability to tolerate
therapy.

Drug acquisition costs
A summary of the drug costs used in the model is
presented in Table 24, with full details of
calculations in Appendix 12. The estimate of
etanercept dosage is based on the summary of
product characteristics recommended dose
regimen (25-mg injections administered twice
weekly as a subcutaneous injection), the same as
used in the clinical reports. The initial 3-month
acquisition cost of etanercept is £2,145.12 and the
annual cost thereafter is £9,295.52.

The estimate of infliximab dosage is based on the
dose selected for the IMPACT trial, 5 mg/kg in the
absence of methotrexate. [Confidential
information removed]. Infliximab is supplied in
individually boxed single-use vials, each of which
contains 100 mg. A dose of 5 mg/kg is given as an
intravenous infusion over a 2-hour period
followed by additional 5 mg/kg infusion doses at 2
and 6 weeks after the first infusion, then every
8 weeks thereafter. It is infused according to body
weight. The mean weight of the subjects included
in the IMPACT trial was approximately 82 kg. The
economic model presented by the Schering-
Plough model applied a body weight of 80 kg,
which gives an exact number of four vials of 
100-mg per infusion per patient. 

Although HAQ change estimates at 14 weeks (as
reported in the IMPACT trial) are used in the
model, an assumption is used of 12 weeks as the
initial trial period for consistency between the two
anti-TNF therapies. In practical terms, this implies
a difference between three treatments at 12 weeks
and four treatments at 14 weeks. 

Infliximab should be administered every 8 weeks
after initial doses (at baseline and 2 and
6 weeks).139 However, in the treatment of RA, it
has been reported that the frequency of infliximab
infusion (every 5 or 6 weeks) and/or the dose has
to increase after initial response in order to sustain

efficacy.140,141 The combined administration of a
low dose of methotrexate is an alternative strategy
to maintain efficacy.142 Despite this observation,
the number of subsequent annual treatments after
the initial trial period was taken to be 6.5
(52 weeks/8), and 6.5 outpatient visits for
administration of the drug were also added.
Wastage is not an issue in current clinical practice,
because the most common choice for a given
patient is between three and four vials. Four vials
of 100 mg per treatment were used for the base-
case analysis, with the scenario of three vials
presented as sensitivity analysis. The initial 
3-month acquisition cost of infliximab is £5035
and the annual cost thereafter is £10,912. 

Drug administration costs
According to the SPC, etanercept treatment
should be initiated and supervised by a specialist
physician experienced in the treatment of PsA, so
the cost of an initial outpatient attendance is
assumed. After the first educational visit for self-
injection, the cost of monthly visits to a nurse has
been included in order to check progress
according to current routine clinical practice.
Monitoring visits take place every 3 months after
the patient is stable, with alternate visits between
nurse and consultant.

For infliximab, the infusion is administered using
a pump over a period of 2 hours. When the
infusion is complete, the patient stays in the
rheumatology department for 1–2 hours following
treatment.143 After the initial outpatient
attendance, the cost of infliximab administration is
estimated as a half day-case based on clinical
opinion. In order to avoid double counting,
clinician and nurse times for regular clinical
examinations and tests are assumed to be covered
in the cost of visits for administration.

Drug monitoring costs
The BSR guidelines for anti-TNF� therapy in
PsA35 were followed in order to determine the type
and frequency of recommended monitoring tests.
The BSR guidelines recommend that patients
prescribed a TNF� blocker without a DMARD
should have blood monitoring. In particular, full
blood count, urea and electrolytes (U&E), ESR
and liver function tests (LFTs) at baseline,
3 months, 6 months and thereafter at 6-monthly
intervals are required (see Appendix 12). 

The BSR guidelines also recommend repeat blood
tests for anti-nuclear antibodies (ANA) and DNA
binding if patients develop ‘lupus-like’ symptoms,
and TB screening after risk assessment. However,
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the proportion of patients at risk of TB or
developing antibodies cannot be accurately
predicted, so we have included costs for eligibility
tests as a one-off, in addition to an outpatient visit
to administer them before treatment initiation.

Other costs
A range of costs will be incurred in managing
patients with PsA in addition to the cost of the
biological therapies, and these can be assumed to
positively relate to disability. Total mean annual
direct costs according to HAQ level have been
reported by Kobelt and colleagues,29 for a sample
of patients with RA, and these are shown in Table
25. The cost year is not reported but, based on
their referenced Early RA Study (ERAS) study,144 it
is assumed that costs correspond to 1999 and
these have been updated using the 2004 Hospital
and Community Health Services (HCHS) inflation
index. However, these data also include the cost of
RA medications (which are calculated separately
here). The proportion of costs represented by RA
medication is not explicitly reported by Kobelt and
colleagues,29 or in contemporaneous publications
based on the ERAS study. In order to exclude the
cost of drugs used by RA patients (and hence
avoid double counting), we have subtracted 15% of
direct costs as an approximation based on general
UK estimates.28

One potential limitation of the Kobelt and
colleagues29 study for the purposes of populating
the York Model is that the number of patients with
very severe disability (HAQ score >2.6) was rather
limited. However, according to the ERAS study, at
5 years follow-up orthopaedic surgery was required
for 16.2% of the patients and major joint
replacement was required in 8% of RA patients.144

For this reason, we consider that adding palliative
care costs to the direct costs related to HAQ
severity (as done in the Wyeth model) will have the
effect of double counting the cost for severe
patients. A further reason not to add palliative and
direct costs is that the type and cost of this kind of
last-resort treatment is impossible to determine
and very much consultant dependent.

Analysis
The expected costs and QALYs of the three
management strategies under evaluation are
estimated over the four alternative time horizons:
1, 5, 10 and 40 years (i.e. lifetime). Standard
decision rules are used145 and incremental costs
per QALY gained calculated as appropriate.

Probabilistic sensitivity analysis (PSA) is used to
assess the implications of parameter uncertainty

(the imprecision with which input parameters are
estimated). This is based on second-order Monte
Carlo simulation146 using the probability
distributions detailed in Table 23. The results of
the PSA are presented using cost-effectiveness
acceptability curves (CEACs), which show the
probability that each of the alternatives is the 
most cost-effective, conditional on the threshold
value of cost-effectiveness for an additional
QALY.147,148

A number of scenarios are presented to assess 
the implications of structural uncertainty in the
model. These include running the model for 
the four alternative time horizons, for males 
and females and for alternative rebound
assumptions.

Results
Expected costs and QALYs
The base-case results of the model are presented
in Tables 26 and 27 under alternative assumptions
about what happens to patients’ HAQ score when
they come off treatment (i.e. alternative rebound
scenarios).

The first scenario assumes rebound equal to gain,
that is, that a patient’s HAQ score deteriorates by
exactly the same amount as it improved on the
initial success of the treatment. The results for this
scenario are shown in Table 26 for the four time
horizons and separately for males and females.
Infliximab is consistently dominated by etanercept
because of its higher acquisition and
administration costs and without superior
effectiveness. Differences between males and
females are very small. The incremental cost per
QALY gained of etanercept compared with
palliative care ranges from £14,818 (females, 
40-year time horizon) to £49,374 (males, 1-year
time horizon). 

The alternative rebound scenario is that when they
come off therapy, patients’ HAQ scores return to
what they would have been had they not initially
responded (i.e. rebound to the natural history
progression). These results are shown in Table 27.
Compared with the first scenario, the costs of
infliximab and etanercept are higher and the
QALYs lower. Infliximab remains dominated for
all time horizons and for males and females. The
ICERs of etanercept compared with palliative care
are higher than for the first scenario, ranging
from £25,443 (females, 40-year time horizon) to
£49,441 (males, 1-year time horizon). 
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Probabilistic sensitivity analysis
Tables 26 and 27 show some summary results of
the probabilistic sensitivity analysis. The tables
show the probability of each of the three options
being the most cost-effective for three alternative
threshold cost-effectiveness values. A fuller
representation of this analysis is shown in Figures
4–7, which show CEACs for males only and for the
time horizons of 10 and 40 years, under the two
rebound scenarios. It can be seen that these
probabilities show that (based on the assumptions
made and evidence available) etanercept and
palliative care have the highest probabilities of
being cost-effective. At lower levels of the

threshold willingness to pay (WTP), palliative care
has the higher probability of being cost-effective.
As the threshold increases, so does the probability
that etanercept is optimal. 

Cost breakdown
One implication of changing the time horizon for
the analysis is that the proportion of total costs
made up of the costs of the biological therapies
compared to other direct costs which are a
function of HAQ score [see the section ‘Parameter
estimates’ (p. 43)] changes. This is shown in 
Figure 8 for males under the assumption of
rebound equal to gain. For etanercept, the
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TABLE 26 Base-casea cost-effectiveness results under the rebound scenario of rebound equal to gain 

Probability cost-effective 
for threshold of 

Treatment Mean costs (£) Mean QALYs ICER (£) £20,000 £30,000 £40,000

Time horizon 1 year – males
Infliximab 13,840 0.590 D 0.000 0.000 0.000
Etanercept 8,756 0.603 49,374 0.000 0.000 0.043
Palliative care 1,311 0.452 NA 1.000 1.000 0.957

Time horizon 1 year – females
Infliximab 13,846 0.592 D 0.000 0.000 0.000
Etanercept 8,763 0.605 49,212 0.000 0.000 0.041
Palliative care 1,318 0.453 NA 1.000 1.000 0.959

Time horizon 5 years – males
Infliximab 42,216 2.636 D 0.000 0.000 0.000
Etanercept 31,179 2.684 35,258 0.000 0.140 0.761
Palliative care 6,029 1.970 NA 1.000 0.860 0.239

Time horizon 5 years – females
Infliximab 42,245 2.655 D 0.000 0.000 0.000
Etanercept 31,197 2.702 35,111 0.000 0.134 0.763
Palliative care 6,060 1.987 NA 1.000 0.866 0.237

Time horizon 10 years – males
Infliximab 60,334 4.533 D 0.000 0.000 0.001
Etanercept 45,897 4.604 26,205 0.072 0.719 0.956
Palliative care 10,677 3.260 NA 0.928 0.281 0.043

Time horizon 10 years – females
Infliximab 60,496 4.595 D 0.000 0.000 0.001
Etanercept 45,965 4.664 25,882 0.091 0.703 0.960
Palliative care 10,783 3.305 NA 0.909 0.297 0.039

Time horizon 40 years – males
Infliximab 77,643 6.330 D 0.000 0.007 0.027
Etanercept 60,533 6.415 16,801 0.738 0.928 0.954
Palliative care 17,386 3.847 NA 0.262 0.065 0.019

Time horizon 40 years – females
Infliximab 79,803 6.920 D 0.000 0.016 0.054
Etanercept 62,600 7.006 14,818 0.840 0.949 0.931
Palliative care 19,611 4.105 NA 0.160 0.035 0.015

D, dominated; ICER, incremental cost-effectiveness ratio (i.e. incremental cost per QALY gained); NA, not applicable.
a Base-case assumptions: annual discount rates, 6% on costs, 1.5% on QALYs; 4 vials infliximab; mean HAQ progression

while responding to biologics, 0.0.



cumulative cost of the drug as a proportion of
cumulative total costs falls from 87% for a 1-year
time horizon to 74% at a 40-year time horizon.
For infliximab, these proportions are 92 and 80%,
respectively. These proportions are practically the
same under the assumption of rebound equal to
natural history.

Alternative assumptions
A range of assumptions are made in the model.
The sensitivity of the results of the analysis to
variation in these assumptions is assessed using
scenario analysis, the results of which are
presented in Tables 28 (assuming rebound equal to

gain) and 29 (assuming rebound equal to natural
history). Results of an additional sensitivity
analysis to examine an alternative specification of
the prior distribution in the evidence synthesis
used to reflect between-trial variation in the
placebo response rate are also presented in 
Tables 30–32. 

The first scenario analysis looks at the implications
of changing the base-case assumption that an
infusion of infliximab requires four vials of the
drug by using an alternative assumption of three
vials. Under both rebound assumptions, infliximab
remains dominated by etanercept.
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TABLE 27 Base-casea cost-effectiveness results under the rebound scenario of rebound equal to natural history

Probability cost-effective 
for threshold of

Treatment Mean costs (£) Mean QALYs ICER (£) £20,000 £30,000 £40,000

Time horizon 1 year – males
Infliximab 13,846 0.589 D 0.000 0.000 0.000
Etanercept 8,762 0.602 49,441 0.000 0.000 0.040
Palliative care 1,317 0.451 NA 1.000 1.000 0.960

Time horizon 1 year – females
Infliximab 13,848 0.592 D 0.000 0.000 0.000
Etanercept 8,765 0.604 49,284 0.000 0.000 0.051
Palliative care 1,319 0.453 NA 1.000 1.000 0.949

Time horizon 5 years – males
Infliximab 42,214 2.606 D 0.000 0.000 0.000
Etanercept 31,174 2.653 36,973 0.000 0.060 0.667
Palliative care 6,020 1.973 NA 1.000 0.940 0.333

Time horizon 5 years – females
Infliximab 42,267 2.616 D 0.000 0.000 0.000
Etanercept 31,253 2.665 36,647 0.000 0.074 0.669
Palliative care 6,076 1.978 NA 1.000 0.926 0.331

Time horizon 10 years – males
Infliximab 60,561 4.354 D 0.000 0.000 0.001
Etanercept 46,017 4.422 30,400 0.006 0.423 0.906
Palliative care 10,712 3.261 NA 0.994 0.577 0.093

Time horizon 10 years – females
Infliximab 60,595 4.405 D 0.000 0.000 0.001
Etanercept 46,098 4.476 29,957 0.006 0.461 0.916
Palliative care 10,754 3.296 NA 0.994 0.539 0.083

Time horizon 40 years– males
Infliximab 78,346 5.342 D 0.000 0.007 0.027
Etanercept 61,053 5.417 27,681 0.038 0.600 0.879
Palliative care 17,503 3.844 NA 0.962 0.393 0.094

Time horizon 40 years – females
Infliximab 80,223 5.725 D 0.000 0.016 0.055
Etanercept 62,921 5.802 25,443 0.119 0.708 0.887
Palliative care 19,544 4.097 NA 0.881 0.276 0.058

D, dominated; ICER, incremental cost-effectiveness ratio (i.e. incremental cost per QALY gained); NA, not applicable.
a Base-case assumptions: annual discount rates, 6% on costs, 1.5% on QALYs; 4 vials infliximab; mean HAQ progression

while responding to biologics, 0.0.
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The second analysis considers the base-case
assumption that, when patients respond to
etanercept or infliximab, they experience an initial
gain in HAQ but then their HAQ does not change
until the therapy is withdrawn. An alternative
assumption is assessed whereby patients progress
at the same rate as the natural history progression.
This is equivalent to assuming that the anti-TNFs
generate an initial improvement in symptoms but

do not change disease progression. Tables 28 and
29 indicate that this alternative assumption results
in appreciably lower QALYs for the two biological
therapies, and hence a higher ICER for etanercept.

A third scenario assesses the implications of using
different annual discount rates. In the base-case
analysis annual rates of 6 and 1.5% on costs and
QALY, respectively, are used, following current
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TABLE 28 Results of a scenario analysis to assess the sensitivity of model results to alternative assumptions: all scenarios relate to
males, a 10-year time horizon and the assumption of rebound equal to gain

Probability cost-effective 
for threshold of

Treatment Mean costs (£) Mean QALYs ICER (£) £20,000 £30,000 £40,000

Alternative assumption: 3 vials of infliximab per infusion (base-case: 4 vials)
Infliximab 49,383 4.529 D 0.004 0.065 0.124
Etanercept 45,911 4.602 26,228 0.062 0.634 0.838
Palliative care 10,690 3.259 NA 0.934 0.301 0.038

Alternative assumption: HAQ of responders to etanercept and infliximab progresses at same rate as natural history after initial
HAQ improvement (base-case: no progression whilst responding)
Infliximab 60,711 4.009 D 0.000 0.000 0.000
Etanercept 46,247 4.080 43,814 0.000 0.000 0.222
Palliative care 10,613 3.266 NA 1.000 1.000 0.778

Alternative assumption: annual discount rate 3.5% on both costs and QALYs (base-case: 6% on costs, 1.5% on QALYs)
Infliximab 65,969 4.148 D 0.000 0.000 0.000
Etanercept 50,417 4.214 31,501 0.007 0.375 0.835
Palliative care 11,931 2.992 NA 0.993 0.625 0.165

D, dominated; ICER, incremental cost-effectiveness ratio (i.e. incremental cost per QALY gained); NA, not applicable.



NICE guidelines. As an alternative analysis,
annual discount rates of 3.5% on both costs and
QALYs are used. These alternative rates result in
higher costs and lower QALYs for all options and
a slightly higher ICER for etanercept.

Last, we decided to explore the assumptions used
in our evidence synthesis. It should be emphasised
that, because of the small numbers of studies and
patients in those trials, the results of the evidence
synthesis could potentially be sensitive to
alternative assumptions (although the ultimate
measure of cost-effectiveness may not be sensitive). 

To model the between-trials variability in the
evidence synthesis, we used a random study effect,
fixed treatment effects model. Our objective was to
specify uninformative (vague) prior distributions
for all parameters. However, with a limited number
of trials (n = 3), several authors have noted that
the choice of model for the study effects can
potentially influence the posterior distribution.149

Therefore, we conducted an additional sensitivity
analysis using an alternative specification for the
study effects. The revised analysis models the
distribution of log-odds for the placebo arms of the
studies as a normal distribution59 as opposed to
modelling the distribution of absolute probabilities
as a � distribution. Appendix 13 shows the changes
made for this sensitivity analysis in terms of
WinBUGS code.

A random treatment effect was not modelled
owing to the small number of trials (one trial for
infliximab and two for etanercept). The treatment
effects for response were modelled as fixed-effects
additive to the placebo probability of response on
the log-odds scale. This assumption of the
evidence synthesis remains the same in the revised
analysis. 

Table 30 presents the mean posterior response
rates for infliximab, etanercept and placebo.
Compared with previous results, results using this
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TABLE 29 Results of a scenario analysis to assess the sensitivity of model results to alternative assumptions: all scenarios relate to
males, a 10-year time horizon and the assumption of rebound equal to natural history

Probability cost-effective 
for threshold of

Treatment Mean costs (£) Mean QALYs ICER (£) £20,000 £30,000 £40,000

Alternative assumption: 3 vials of infliximab per infusion (base-case: 4 vials)
Infliximab 49,503 4.353 D 0.000 0.046 0.137
Etanercept 45,979 4.423 30,400 0.001 0.402 0.784
Palliative care 10,666 3.261 NA 0.999 0.552 0.079

Alternative assumption: HAQ of responders to etanercept and infliximab progresses at same rate as natural history after initial
HAQ improvement (base-case: no progression whilst responding)
Infliximab 60,740 3.990 D 0.000 0.000 0.000
Etanercept 46,240 4.059 44,594 0.000 0.000 0.195
Palliative care 10,624 3.261 NA 1.000 1.000 0.805

Alternative assumption: annual discount rate 3.5% on both costs and QALYs (base-case: 6% on costs, 1.5% on QALYs)
Infliximab 66,166 3.996 D 0.000 0.000 0.001
Etanercept 50,585 4.061 36,312 0.000 0.140 0.685
Palliative care 11,937 2.997 NA 1.000 0.860 0.314

D, dominated; ICER, incremental cost-effectiveness ratio (i.e. incremental cost per QALY gained); NA, not applicable.

TABLE 30 Mean posterior distributions of PsARC response rates

New PsARC response rate Base-case PsARC response ratesa Absolute change

Response rate infliximab 0.8397 0.7705 0.0692
Response rate etanercept 0.7283 0.7705 –0.0422
Response rate placebo 0.2518 0.2509 –0.0009

a As reported in assessment report Table 15.



alternative uninformative prior report give a
slightly better response rate for infliximab
(0.839662 versus 0.771478; absolute change,
0.06818) and a slightly worse response rate for
etanercept (0.728291 versus 0.770618; absolute
change, –0.04233) in terms of absolute change.
These results appear more consistent with the RRs
based on the trial efficacy data. 

An alternative specification of the synthesis using
an unconstrained baseline was also explored,59

but the results were very similar to those of the
sensitivity analysis presented here.

Table 31 presents the results of the cost-
effectiveness analysis based on the sensitivity
analysis for the evidence synthesis. These results
are shown for time horizons of 10 years and
lifetime (40 years) for both rebound scenarios. 

Compared with the base-case analysis (see Tables 26
and 27), infliximab is no longer dominated in any
time horizon – either 10 years or lifetime – or
under any rebound scenarios. However, the ICER
for infliximab is high: under the most ‘optimistic’
scenario (40-year time horizon, rebound equal to
gain) the incremental cost per QALY gained with
infliximab compared with etanercept is £84,473
(£168,753 per QALY assuming rebound back to
natural history). The probabilities that each
treatment is more cost-effective than the others
conditional on different maximum WTP for an
additional QALY have not substantively changed
compared with the base-case. Etanercept has the
highest probability of being cost-effective for a
threshold of £30,000–40,000 per QALY. The
ICERs of 10 years’ and lifetime treatment with
etanercept remain practically the same, ranging
from £16,891 to £30,628 per additional QALY. 

Economic modelling

56

TABLE 31 Cost-effectiveness results based on the new evidence synthesis results – rebound equal to gain scenario

Probability cost-effective 
for threshold of

Treatment Mean costs (£) Mean QALYs ICER (£) £20,000 £30,000 £40,000

Time horizon 10 years – males
Infliximab 64,274 4.636 165,363a 0.000 0.001 0.009
Etanercept 44,111 4.514 26,361b 0.070 0.693 0.931
Palliative care 10,718 3.248 NA 0.930 0.306 0.060

Time horizon 40 years – males
Infliximab 82,414 6.558 84,473a 0.000 0.041 0.159
Etanercept 58,178 6.271 16,891b 0.741 0.889 0.809
Palliative care 17,355 3.854 NA 0.259 0.070 0.032

a ICER calculated as infliximab versus etanercept. 
b ICER calculated as etanercept versus palliative care.

TABLE 32 Cost-effectiveness results based on the new evidence synthesis results – rebound equal to natural history scenario

Probability cost-effective 
for threshold of

Treatment Mean costs (£) Mean QALYs ICER (£) £20,000 £30,000 £40,000

Time horizon 10 years – males
Infliximab 64,418 4.455 205,345a 0.000 0.000 0.005
Etanercept 44,169 4.356 30,628b 0.005 0.446 0.878
Palliative care 10,679 3.263 NA 0.995 0.554 0.117

Time horizon 40 years – males
Infliximab 83,085 5.485 168,753a 0.001 0.006 0.041
Etanercept 58,813 5.341 27,805b 0.043 0.587 0.854
Palliative care 17,475 3.855 NA 0.956 0.407 0.105

a ICER calculated as infliximab versus etanercept. 
b ICER calculated as etanercept versus palliative care.



In short, the sensitivity analysis for the evidence
synthesis has generated some nominal changes in
the differences in response rates between
infliximab and etanercept, although the
interpretation of the cost-effectiveness results is
unlikely to differ from that in the base-case.
Although infliximab is no longer dominated by
etanercept in the sensitivity analysis, it has a very
high ICER that ranges between £165,363 and
£205,345 per QALY assuming a 10-year time
horizon and between £84,473 and £168,753 per
QALY for a 40-year time horizon. 

Interpretation and comparison
with manufacturer models
The results of the York Model suggest that both
etanercept and infliximab will increase patients’
expected quality-adjusted survival duration, but
also the costs incurred by the health service.
Regardless of rebound scenario, sex or time
horizon, infliximab is consistently dominated by
etanercept. This is because infliximab has higher
acquisition and administration costs, and the
evidence synthesis (consistent with the trial data)
indicates that it has a slight gain in HAQ for both
patients who respond and those who do not
respond to therapy. The incremental cost per
QALY gained of etanercept compared with
palliative care varies depending on the rebound
scenario and time horizon. Under base-case
assumptions, the more ‘optimistic’ assumption
about rebound (rebound equal to gain) results in
ICERs between £14,818 (females, 40-year time
horizon) and £49,374 (males, 1-year time horizon).
The less optimistic rebound scenario (rebound
back to natural history) generates ICERs of
between £25,443 (females, 40-year time horizon)
and £49,441 (males, 1-year time horizon). 

How do the results of the York Model compare
with those of the manufacturers? Table 33
summarises the differences between the models
and estimates the extent to which these differences
drive differences in the results. The Schering-
Plough model is difficult to compare with the York
Model directly as it has used a different modelling
framework. It is clear, however, that its estimates of
the cost impact of infliximab differ markedly to
those from the York Model. Over a 5-year time
horizon, Schering-Plough estimate the cost impact
of infliximab to be £61,019 (the Active Joint
Model) compared with £42,216 (rebound equal to
gain) and £42,214 (rebound equal to natural
history) in males in the York Model. This is
despite the fact that the estimates in the

control/palliative care group are very similar
[£6,970 over 5 years in the Schering-Plough model
and £6029 (in males) over the same period in the
York Model]. The estimates of QALYs also differ.
The QALY estimates in the York Model (males) for
control/palliative care are higher than those in the
Schering-Plough model over 5 years (1.970 versus
1.47) but lower for infliximab (2.636 versus 2.88).
The net result of this is that Schering-Plough
estimate the ICER of infliximab to vary between
£31,071 (based on a 30-year time horizon) and
£58,612 (based on a 2-year horizon). However, the
Schering-Plough model did not directly compare
infliximab with etanercept. This comparison was
undertaken in the York Model, which consistently
found that infliximab is dominated by etanercept.
For comparison, the ICER of infliximab versus
palliative care in the base-case version of the York
Model (i.e. removing etanercept from the
comparison) ranges from £21,382 (females,
rebound equal to gain, 40-year time horizon) to
£90,790 (males, rebound to natural history, 1-year
time horizon). 

The Wyeth analysis uses a similar modelling
framework to the York Model, sharing a number
of assumptions and parameter estimates. In
particular, a patient’s HAQ over time is the driver
behind costs (except the cost of study drugs) and
QALYs. As described in the section ‘Company
submissions’ (p. 35), the York Model has adopted
some important alternative assumptions to the
Wyeth model:

● The comparators are infliximab and palliative
care rather than CSA plus MTX or leflunomide.
This has the effect of reducing the cost of the
comparators and increasing the incremental
cost of etanercept compared with the Wyeth
model.

● It was felt that the Wyeth model was double
counting some of the longer term costs by
including all costs (including the cost of
biological therapies) from the Kobelt regression
analysis and adding the cost of palliative
therapy. These have been removed in the York
Model.

● Given the need to model the cost-effectiveness
of both biological therapies based on all
evidence, the evidence synthesis was undertaken
an incorporated into the York Model. This is a
different approach to the Wyeth model, which
had access to individual patient data and did
not model infliximab. 

● The difference in annual discount rates used in
the two models result in some differences. The
Wyeth model adopted a 3.5% annual discount
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rate on costs and benefits, which is the NICE
guideline from the 11th wave. The base-case of
the York Model uses 6% on costs and 1.5% on
QALY, which is NICE’s current guidance.

● The rebound scenario of rebound back to
natural history was not considered in the Wyeth
model.

The differences between the York and the Wyeth
models do not result in all changes going in the
same direction. For the 10-year analysis, for

example, in the comparison of Wyeth’s base-case
estimates with the York Model (males, 10-year
time horizon, rebound equal to gain), the York
Model has higher incremental cost (£35,230 versus
£23,112) but higher incremental QALYs (1.344
versus 0.82). The net effect of these differences is
a slightly lower ICER with the York Model than
with Wyeth’s: £26,176 versus £28,189. However,
under the York scenario of rebound equal to
natural history, the York Model generates a
slightly higher ICER (£30,400 versus £28,189). 
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General points
The literature searches conducted for this review
were comprehensive and we were also able to
include data made available in the company
submissions and clinical trial reports provided by
Wyeth and Schering-Plough. We are confident that
all relevant studies have been included in our
review of adverse events and that we identified all
RCTs regarding the efficacy of other treatments
for PsA. RCTs represent the best design of clinical
study by which to evaluate the efficacy of an
intervention. This is particularly true for trials in
PsA, for which it has been demonstrated that the
placebo response is consistently and significantly
high, rendering the results of uncontrolled trials
unreliable.47

A potential limitation of our review could stem
from the difficulties in assessing the activity of PsA
and its response to therapy. As discussed at some
length in the background to this report, there are a
number of outcome measures that are used, none
of which has been clearly identified as optimal for
PsA. In this report, we have attempted to include
as much good-quality clinical trial data as possible
while utilising the best available outcome measures.
This has meant that, in the clinical evaluation, we
have made use of a number of efficacy outcome
measures as reported in the various clinical trials,
namely PsARC, ACR 20, 50 and 70, HAQ and
PASI. In addition, we have reported measures used
in older trials: TJC; SJC, pain, PtGA, PhGA and
biochemical markers of disease activity (ESR).
These measures are not ideal but are the best
available, especially when data for joint and skin
are both used. More objective measures of joint
disease such as radiological assessments are not
necessarily reflective of the patient’s perspective on
their health and, furthermore, such data are very
sparse in PsA. 

In order to utilise the efficacy evaluation data in
the economic model, it was necessary to select a
single outcome measure. The main reason for the
choice of HAQ as our main outcome variable was
the fact that it makes it technically feasible to
evaluate the impact of retarding and/or halting the
progression of the disease, in terms of both cost-
effectiveness and QoL. Ideally, the economic

evaluation would have captured the added benefits
to both skin and joints. However, there exists no
validated composite outcome measure that can
take into account the impact of treatment on both
skin disease and arthritis. None of the company
submissions incorporated the skin component.

To put the limitations of HAQ into perspective,
although PsA affects both joints and skin, the
arthritis is frequently the most significant aspect of
the disease.132 This is certainly true for the
populations in the majority of the RCTs conducted
to date. The trials of SSZ and CSA did not assess
psoriasis and, even in the recent trials, only
around 60% of etanercept patients and around
40% of infliximab patients were evaluable for
psoriasis. One exception is the fairly recent trial of
leflunomide in which all patients had to have at
least 3% BSA psoriasis, and mean PASI at baseline
was around 9.46

Clinical evaluation
There is only a limited amount of RCT-based
efficacy data for both etanercept and infliximab.
For etanercept there are only two RCTs totalling
265 patients, with only 131 treated with
etanercept. For infliximab there is only a single
RCT of 104 patients, 52 treated with infliximab.
However, all three were good-quality trials and
provide a clear indication of response to treatment
at 12 weeks with continued efficacy at 24 weeks for
etanercept and at 14–16 weeks for infliximab. The
majority of patients in the trials had received at
least one DMARD previously for PsA and some
had received two or more. None of the trial
populations were specifically those for whom
etanercept and infliximab are licensed, i.e. none
specified failure to respond to all DMARDs (or at
least two DMARDs) as an enrolment criterion.

In the populations studied, there is evidence from
double-blind placebo-controlled trials of a good
level of efficacy for etanercept in the treatment of
PsA, with beneficial effects on arthritis and psoriasis
and functional status assessed by the HAQ score.
Follow-up of patients (including some uncontrolled
data) indicates that treatment benefit is maintained
for at least 50 weeks; however, these data may not
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be reliable. Importantly, there are radiographic
data from controlled trials of etanercept in PsA that
demonstrate a beneficial effect on disease
progression at 24 weeks. Normally 24 weeks is
considered too short a period over which to detect
radiological changes; a significant effect at this
stage of treatment suggests that onset of action of
etanercept is rapid. Data from uncontrolled follow-
up indicate that this effect on disease progression
may continue for at least 1 year. Controlled long-
term data are needed to confirm that effects are
maintained. A 2-year controlled trial of etanercept
versus best care, probably MTX or possibly
leflunomide, is warranted.

There is only one RCT of infliximab totalling 104
patients, of whom only 52 were treated with
infliximab. This good-quality trial gives a clear
indication of response to treatment in the short
term but there are no RCT data on continued
efficacy at 24 weeks and no radiographic data.
Hence, there is no good-quality evidence that
infliximab delays the progression of PsA.
Uncontrolled studies of infliximab have not been
considered in this report because of the low level
of evidence that such data represent.

The level of efficacy demonstrated for both
etanercept and infliximab in the first 3 months of
treatment (approximately) is similar, with both
achieving ACR 20 in 65% of patients and ACR 50
in around 50% of patients. The evidence synthesis
found that the probability of a response with the
two drugs was similar and there was no substantial
difference in their effects on improving HAQ. 

All trials of etanercept and infliximab in PsA
included a significant proportion of patients who
took concomitant MTX. Analysis of these
subgroups found no indication of a lack of effect
of either drug when administered without MTX
or, conversely, of any synergistic effect when
combined with MTX. However, the effects of MTX
need proper investigation, particularly in
combination with infliximab, since its licence in
RA (although not PsA) requires its concomitant use
in order to limit the development of antibodies to
infliximab and their associated tachyphylaxis with
continued use of the drug. 

Despite their demonstrable efficacy in short-term
treatment, it is important to remember that PsA is
a chronic disease and long-term evidence is
lacking for both drugs.

Adverse effects data for etanercept are derived
primarily from trials in RA and from clinical

experience. In summary, 24 weeks of treatment
with etanercept 25 mg twice weekly is associated
with a high rate of adverse events, but only
injection site reactions are clearly linked to
etanercept. The significance of uncommon serious
adverse events is not discernible from the
published reports of clinical trials. The situation is
similar for infliximab, with few data derived from
patients with PsA. Overall, the drug appears to be
well tolerated, with some concern over infusion
reactions, and uncommon but serious infections,
particularly TB. The possible risk of lymphomas,
SLE and MS requires caution and further
monitoring and investigation. 

Although the product licences for both etanercept
and infliximab are for their use only in patients
who have failed to respond to, or are unable to
take, DMARDs, we felt it was important to
compare, as far as possible, the evidence base for
the new drugs with that for the older more
established drugs. From our review, it can be seen
that existing therapies for PsA are used without
any real supporting evidence. Therefore, although
the evidence base for neither etanercept nor
infliximab can be said to be strong, compared with
other treatments used in PsA the evidence
supporting their use is, we believe, convincing in
terms of quality of data and size of treatment
effect.

Economic evaluation
There is a dearth of published economic
evaluations in the field of PsA, and no published
studies were found looking at the cost-effectiveness
of etanercept and infliximab for this indication.
The company submissions from Wyeth and
Schering-Plough both included previously
unpublished cost-effectiveness models. Each
compared their specific therapy with one or more
comparators, that is neither model compared the
two biological therapies. The Wyeth model was
heavily influenced by an earlier model developed
for etanercept in RA.42 Some of the assumptions
in the Wyeth model may be considered
inappropriate. These include the choice of
DMARD comparators. The use of such therapies
as comparators at all is open to doubt (see below),
but when these comparators are given acquisition
costs but no additional efficacy over placebo, this
can certainly be criticised. Other potentially weak
assumptions in the Wyeth model are the double
counting of some of the costs (i.e. palliative care
and RA medication) and a failure to consider a
scenario of HAQ rebound back to natural history. 
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The Schering-Plough model used a markedly
different approach to cost-effectiveness modelling
than Wyeth using the number of active and
deformed joints as their main driver of costs and
QALYs. Although the choice of HAQ as the
measure of disability which drives both QoL and
costs is consistent with both the Wyeth model and
many cost-effectiveness models of biological
therapies in RA,41–43,129 the use of radiological
measures of disease progression may be preferable
if the main aim of the modelling is to capture all
aspects of disease activity (i.e. deformity or damage
resulting from the disease process, especially in
late PsA). Currently, however, radiological data are
not available with which to structure a cost-
effectiveness model comparing all relevant
therapies. The Schering-Plough submission
presents a preliminary model and provides limited
detail of many of the methods used, so a full
critical appraisal of the analysis has been difficult. 

It was necessary to develop the York Model, given
the need to address some of the limitations in the
manufacturers’ models, in particular their failure
to compare both anti-TNF therapies and palliative
care simultaneously. The York Model is closer to
the Wyeth model in that costs and QALYs are
largely driven by changes in HAQ, and it shares a
number of parameter estimates. However, a
notable difference is that it is a cohort model
(rather than a patient-level simulation) and
includes a comparison of etanercept and
infliximab, in addition to palliative care. In order
to provide estimates of cost-effectiveness for these
three treatment options, the evidence synthesis
was required to undertake an indirect comparison
of etanercept and infliximab in terms of PsARC
response and change in HAQ from baseline. It
also needed estimates of HAQ change from
baseline conditional on whether or not a patient
responded in terms of PsARC. Although these
data were made available by the manufacturers for
the Mease (2004) trial36 (etanercept) and the
IMPACT study61 (infliximab), they were
unavailable for the Mease (2000) trials.60 The
evidence synthesis used the aggregate data from
the Mease (2000) trial60 (i.e. overall change in
HAQ not conditional on PsARC response) and
combined it with the data supplied by the
manufacturers. 

The York Model indicates that infliximab is
consistently dominated by etanercept. In spite of
our conservative assumption regarding frequency
of infusions (every 8 weeks as stated in the SPC),
infliximab’s drug costs are consistently higher
(partly because it has to be administered in

hospital) and its effectiveness is not superior.
Administration costs for infliximab were the object
of a sensitivity analysis. In the base-case analysis,
half a day in a rheumatology department for
infliximab infusion is assumed, as suggested by
clinical experts. This was costed using fully
allocated costs based on NHS reference costs for
2004. As an alternative assumption, a sensitivity
analysis was undertaken using the administration
costs from the Birmingham Rheumatoid Arthritis
Model (BRAM) study,129 £124 per infliximab
infusion (source of unit cost not reported).
Although, as expected, mean costs with infliximab
are reduced, infliximab is still dominated under all
circumstances, even when using three vials per
infusion and for a 40-year time horizon. 

Etanercept is consistently found to cost more than
palliative care but to generate additional QALYs.
Its incremental cost per QALY gained varies, most
markedly according to the rebound assumption
and time horizon; patient sex has a very minor
effect. 

Another important assumption that influences the
ICER for etanercept relates to progression in HAQ
score while patients are responding to therapy. In
the base-case analysis of the York Model (and the
Wyeth submission), it was assumed that there was
zero progression in HAQ in responding patients.
An alternative scenario was considered whereby,
after the initial improvement at 3 months, HAQ
was assumed to progress at the same rate as
natural history; this is equivalent to assuming that
biological therapy generates a symptomatic gain
but does not influence disease progression. This
alternative assumption raises the ICER of
etanercept to £44,636 (males, 10-year time
horizon). This alternative assumption would only
really make clinical sense if the rebound
assumption of back to natural history progression
were considered plausible. It would not be
logically consistent with an assumption of rebound
equal to gain.

Lack of long-term efficacy and safety data is the
main limitation of any economic evaluation of PsA.
A number of parameters in our model are based
on very limited evidence. This applies, in
particular, to the long-term withdrawal rate (based
on a 2-year non-randomised observational study
in RA, assuming a constant rate of withdrawal and
no difference between the two biological
therapies), the natural history HAQ progression
(based on an unpublished cohort study of 24 PsA
patients reported in the Wyeth submission), and
the HAQ progression in patients responding to
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therapy (assumed to be zero based on evidence
from the open-label continuation studies after
etanercept and infliximab). 

There are three other important issues which need
to be kept in mind when interpreting the results of
the York Model. The first is the choice of
comparators. The model considers the cost-
effectiveness of etanercept and infliximab
compared with each other and with palliative care.
This is equivalent to assuming that the biological
therapies would be used ‘end of line’ once
DMARD therapies have been tried and failed. As
explained in the section ‘Comparators’ (p. 41),
there are three reasons why DMARD therapies
were not used as comparators to the biological
therapies in the model. The first is that a strict
interpretation of the licences of etanercept and
infliximab would suggest that all DMARDs should
be used prior to the biological therapies. 

The second reason is that, even if the strict
interpretation of the licences is not used, it is not
clear how many DMARDs should have been tried
and failed before the biological therapies are used.
BSR guidelines suggest that at least two DMARDs
should have been tried.35 However, only three are
routinely used in PsA (SSZ, MTX and CSA) and
none of these is licensed for the disease. The third
reason is a pragmatic one, namely there are no
data available on the traditional DMARDs – SSZ,
MTX or CSA – regarding response rates in terms
of PsARC and efficacy in terms of change in HAQ
from baseline. Some of those data exist for
leflunomide but, as a recently licensed therapy, its
place in care is also uncertain.

The second issue relates to the lack of long-term
data on the use of anti-TNF drugs. Potential severe
adverse events have not been incorporated in our
model and this should be considered when its
results are interpreted. Both manufacturers’
models also share this limitation. Further, we have
extrapolated clinical trial data up to 40 years
(base-case scenario) as a reasonable assumption
based on expert advice, but the reality is that there
is limited experience on the administration of
biologic drugs for PsA and RA patients, so the
number of years that a patient can safely use
biologics is uncertain.

The third issue is the fact that the York Model was
not able to incorporate the possible QoL impact of
the biological therapies on the skin component of
the disease. This assumption also had to be made
in the two manufacturers’ models. It results from
the lack of any data on the combined QoL effect

(in terms of utility) of improvement in disability
associated with patients’ arthritis and in their
psoriasis. It should be noted, however, that
patients with active PsA generally have mild skin
disease.132

The generalisability of the findings of this clinical
and economic review is limited for two main
reasons. First, the efficacy data used in the clinical
evaluation, evidence synthesis and the economic
model were very sparse, being derived from three
trials with a total of 369 patients; only 134 patients
were treated with etanercept and only 52 were
treated with infliximab. Second, these trial
populations were not precisely representative of
those for whom etanercept and infliximab are
licensed: neither population was made up
exclusively of patients who had failed to respond
to at least two DMARDS. 

Recommendations for research
All of the following are equally important.

● Long-term controlled trials are required to
confirm that symptomatic benefits for joint and
skin disease and improvements in function are
maintained. Data on long-term HAQ
progression while responding to biologics are
required.

● Long-term controlled trials on the effects on
joint disease progression are also required. 

● Further research on the combined effects on
QoL of the therapeutic impact on both arthritis
and psoriasis is required, including in terms of
a generic preference based (utility) instrument.

● A 2-year controlled trial of etanercept versus
best care (probably MTX or leflunomide) is
warranted; such a trial should gather
comparative data on HAQ and radiographic
progression with leflunomide.

● RCTs investigating the effects of combination
with MTX with reference to any synergistic
effect and the possibility of tachyphylaxis are
warranted.

● Long-term monitoring studies of adverse events
and regular reviews of the significance of
serious adverse events are essential. Research
should establish whether long-term patterns of
adverse events are similar to those in RA. The
setting up of a Biologics Registry for the
treatment of PsA is advisable.

● Long-term information on withdrawal rates
from biologics for lack of efficacy and adverse
events is important.

● Research to establish whether intermittent
biologic therapy is a reasonable option for the
treatment of PsA would be of value.

Discussion
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● The limited data available indicate that
etanercept is efficacious in the treatment of PsA
with beneficial effects on both joint and
psoriasis symptoms and on functional status.
Short-term data indicate that etanercept can
delay joint disease progression. Further long-
term data are required to confirm and
consolidate the evidence base for etanercept. 

● The limited data available indicate that
infliximab is efficacious in the treatment of PsA
with beneficial effects on both joint and
psoriasis symptoms and on function. There are
no controlled data as yet to indicate that
infliximab can delay joint disease progression.
Further data are required to confirm the
findings of the currently available trials and to
demonstrate that response is maintained and
that disease progression is delayed in the long
term.

● Treatment for 12 weeks with both etanercept
and infliximab demonstrated a significant
degree of efficacy, with no statistically significant
difference between them.

● For both etanercept and infliximab, adverse
events are common with mild injection/infusion

reactions being the main treatment-related
effect. Concerns exist over uncommon serious
and long-term adverse effects and, in the
authors’ opinion, further monitoring of the
safety profiles of both drugs is required.

● The York Model indicates that etanercept is
more cost-effective than infliximab as it has a
lower cost with little difference in outcomes.
The incremental cost per QALY gained of
etanercept compared with palliative care (i.e. to
no active therapy) ranges from £14,818
(females, 40-year time horizon) to £49,374
(males, 1-year time horizon) under the
assumption of rebound equal to gain. It ranges
from £25,443 (females, 40-year time horizon) to
£49,441 (males, 1-year time horizon) under the
assumption of rebound equal to natural history
progression. The cost-effectiveness of etanercept
is also sensitive to assumptions made about the
extent of disease progression when patients are
responding to therapy. The number of years a
patient can remain safely on biologics is
uncertain, so these results should be considered
with caution.

Chapter 8

Conclusions
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Clinical effectiveness evidence
Searching for the clinical effectiveness component
of this review was addressed by several separate
searches to identify:

● reports of RCTs of etanercept or infliximab in
PsA

● reports of RCTs of comparator treatments in PsA
● reports of RCTs and reports of adverse events

for infliximab
● reports of adverse events of comparator

treatments.

Separate search strategies were devised for each
topic. Full details of the databases searched and
search strategies used are provided below.

Search A: RCTs of etanercept or
infliximab in PsA
MEDLINE and In-Process Citations (OVID Online
– http://www.ovid.com/): 1966–2004 April week 5
This search retrieved 28 references.

1. randomized controlled trial.pt.
2. exp randomized controlled trials/
3. random allocation/
4. double blind method/
5. single blind method/
6. clinical trial.pt.
7. exp clinical trials/
8. controlled clinical trials/
9. clin$ trial$.ti,ab.
10. ((singl$ or doubl$ or trebl$ or tripl$) adj3

(blind$ or mask$)).ti,ab.
11. placebo$.ti,ab.
12. placebos/
13. random$.ti,ab.
14. exp evaluation studies/
15. follow up studies/
16. exp research design/
17. prospective studies/
18. (control$ or prospectiv$ or volunteer$).ti,ab.
19. or/1-18
20. animals/
21. human/
22. 20 not (20 and 21)
23. 19 not 22
24. Arthritis, Psoriatic/
25. (psoria$ adj2 (arthrit$ or arthropath$)).mp.

26. or/24-25
27. (etanercept or enbrel).mp.
28. (infliximab or remicade).mp.
29. or/27-28
30. 23 and 26 and 29

EMBASE (OVID Online – http://www.ovid.com/):
1980–2004 week 19
This search retrieved 48 references.

1. randomized controlled trial/
2. randomization/
3. double blind procedure/ or single blind

procedure/
4. exp clinical trial/
5. controlled study/
6. clin$ trial$.ti,ab.
7. ((singl$ or doubl$ or trebl$ or tripl$) adj3

(blind$ or mask$)).ti,ab.
8. placebo$.ti,ab.
9. Placebo/
10. random$.ti,ab.
11. evaluation/
12. follow up/
13. exp methodology/
14. prospective study/
15. (control$ or prospectiv$ or volunteer$).ti,ab.
16. or/1-15
17. (cat or cats or dog or dogs or animal or

animals or rat or rats or hamster or hamsters
or feline or ovine or bovine or canine or
sheep).ti,ab,de.

18. exp ANIMAL/
19. Animal Experiment/
20. Nonhuman/
21. Human/
22. Human Experiment/
23. or/17-20
24. 21 or 22
25. 23 not (23 and 24)
26. 16 not 25
27. Psoriatic Arthritis/
28. (psoria$ adj2 (arthrit$ or arthropath$)).mp.
29. 27 or 28
30. Etanercept/
31. (etanercept or enbrel).mp. 
32. Infliximab/
33. (infliximab or remicade).mp.
34. or/30-33
35. 26 and 29 and 34
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Appendix 1

Literature searches



National Research Register (NRR) (CD-ROM):
2004 Issue 1
This search retrieved two references.

#1 ARTHRITIS-PSORIATIC single term (MeSH)
#2 (PSORIA* next ARTHRIT*)
#3 (PSORIA* next ARTHROPATH*)
#4 ((#1 or #2) or #3)
#5 (ETANERCEPT or ENBREL)
#6 (INFLIXIMAB or REMICADE)
#7 (#5 or #6)
#8 (#4 and #7)

Cochrane Central Register of Controlled Trials
(CENTRAL) (Cochrane Library via the Internet –
http://www.update-software.com/clibng/
cliblogon.htm): 2004 Issue 2
This search retrieved two references.

#1 (psoria* next arthrit*)
#2 (psoria* next arthropath*)
#3 ARTHRITIS PSORIATIC single term (MeSH)
#4 (#1 or #2 or #3) 
#5 (etanercept or enbrel) 
#6 (infliximab or remicade)
#7 (#5 or #6) 
#8 (#4 and #7) 

ISI Science and Technology Proceedings 
(Web of Knowledge): 1990–2004 (15 May
update)
Social Science Citation Index and 
Science Citation Index (Web of Science –
http://wos.mimas.ac.uk/): 1981–2004 (16 May
update)
The same strategy was used in both instances. 
The search of ISI Science and Technology
Proceedings retrieved one reference and that of
Social Science Citation Index and Science Citation
Index retrieved 48 references.

1. TS=(((study or studies) SAME design*))
2. TS=(((singl* or doubl* or trebl* or tripl*)

SAME (blind* or mask*)) )
3. TS=(((clinic* same trial*) or placebo* or

random* or (control* or prospectiv* or
volunteer*)))

4. #1 or #2 or #3
5. TS=(animal or animals or dog or dogs or

hamster* or mice or mouse or rat or rats or
bovine or sheep or guinea*)

6. #4 not #5 
7. TS=((PSORIA* same ARTHRIT*) or

(PSORIA* same ARTHROPATH*))
8. TS=(ETANERCEPT or ENBREL or

INFLIXIMAB or REMICADE)
9. #6 and #7 and #8

All databases were searched from inception date.

Search B: RCTs of comparator
treatments in PsA
MEDLINE and In-Process Citations (OVID Online
– http://www.ovid.com/): 1966–2004/May week 2
This search retrieved 247 references.

1 randomized controlled trial.pt. 
2 exp Randomized Controlled Trials/ 
3 random allocation/ 
4 double blind method/ 
5 single blind method/ 
6 clinical trial.pt. 
7 exp clinical trials/ 
8 controlled clinical trials/ 
9 clin$ trial$.ti,ab.
10 ((singl$ or doubl$ or trebl$ or tripl$) adj3

(blind$ or mask$)).ti,ab.
11 placebo$.ti,ab.
12 placebos/
13 random$.ti,ab.
14 exp evaluation studies/
15 follow up studies/
16 exp research design/
17 prospective studies/
18 (control$ or prospectiv$ or volunteer$).ti,ab.
19 or/1-18
20 animal/
21 human/
22 20 not (20 and 21)
23 19 not 22
24 Arthritis, Psoriatic/
25 (psoria$ adj2 (arthrit$ or arthropath$)).mp.
26 or/24-25
27 sulphasalazine.mp.
28 Sulfasalazine.mp.
29 SULFASALAZINE/
30 Methotrexate.mp.
31 Methotrexate/
32 mtx.mp.
33 Ciclosporin$.mp.
34 Cyclosporin$.mp.
35 Cyclosporine.mp.
36 neoral.mp.
37 Csa.mp.
38 Cya.mp.
39 Cyc-a.mp.
40 Sandimmum.mp.
41 exp CYCLOSPORINS/ 
42 Auranofin.mp.
43 AURANOFIN/
44 Intramuscular$ gold.mp.
45 Intra muscular$ gold.mp.
46 Intra-muscular$ gold.mp.
47 Imi gold.mp.
48 (inject$ adj2 gold).mp.
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49 Im gold.mp.
50 Gold preparation$.mp.
51 Gold salt$.mp.
52 (Peroral$ adj2 gold).mp.
53 (Parenterally adj2 gold).mp.
54 (Intramuscular$ administration$ adj2

gold).mp.
55 (Intra muscular$ administration$ adj2

gold).mp.
56 (Intra-muscular$ administration$ adj2

gold).mp.
57 INJECTIONS INTRAMUSCULAR/
58 GOLD/
59 57 and 58
60 Azathioprine.mp.
61 AZATHIOPRINE/
62 aza.mp.
63 Penicillamine.mp.
64 PENICILLAMINE/
65 d-Penicillamine.mp.
66 d Penicillamine.mp.
67 "Enkephalin, D-Penicillamine (2,5)-"/
68 dpa.mp.
69 Leflunomide.mp.
70 Hydroxychloroquine.mp.
71 HYDROXYCHLOROQUINE/
72 Hcq.mp.
73 hxchl.mp.
74 Salazopyrin.mp.
75 (Salicylazosulphapyridine or

Salicylazosulfapyridine).mp.
76 sasp.mp.
77 placebo$.mp.
78 PLACEBOS/
79 or/27-56,59-78
80 23 and 26 and 79 

EMBASE (OVID Online – http://www.ovid.com/):
1980–2004 week 22
This search retrieved 258 references.

1. randomized controlled trial/
2. randomization/
3. double blind procedure/ or single blind

procedure/
4. exp clinical trial/
5. controlled study/
6. clin$ trial$.ti,ab.
7. ((singl$ or doubl$ or trebl$ or tripl$) adj3

(blind$ or mask$)).ti,ab.
8. placebo$.ti,ab.
9. Placebo/
10. random$.ti,ab.
11. evaluation/
12. follow up/
13. exp methodology/
14. prospective study/

15. (control$ or prospectiv$ or volunteer$).ti,ab.
16. or/1-15
17. (cat or cats or dog or dogs or animal or

animals or rat or rats or hamster or hamsters
or feline or ovine or bovine or canine or
sheep).ti,ab,de.

18. exp ANIMAL/
19. Animal Experiment/
20. Nonhuman/
21. Human/
22. Human Experiment/
23. or/17-20
24. 21 or 22
25. 23 not (23 and 24)
26. 16 not 25
27. Psoriatic Arthritis/
28. (psoria$ adj2 (arthrit$ or arthropath$)).mp.
29. 27 or 28
30. Salazosulfapyridine/
31. Methotrexate/
32. cyclosporin/ or cyclosporin a/ or cyclosporin a

derivative/
33. Auranofin/
34. Gold/im 
35. gold/
36. intramuscular drug administration/
37. 35 and 36
38. azathioprine/ or azathioprine derivative/
39. Penicillamine/
40. Leflunomide/
41. hydroxychloroquine/ or hydroxychloroquine

sulfate/
42. Placebo/
43. salicylazosulphapyridine.mp.
44. salicylazosulfapyridine.mp.
45. (sulphasalzine or sulfasalzine or salazopyrin or

sasp).mp.
46. (methotrexate or mtx).mp.
47. (cyclosporin$ or ciclosporin$ or neoral or csa

or cya or cyc-a).mp.
48. sandimmun$.mp.
49. auranofin.mp.
50. intramuscular$ gold.mp.
51. intra muscular$ gold.mp.
52. imi gold.mp.
53. (inject$ adj2 gold).mp.
54. im gold.mp.
55. (gold preparation$ or gold salt$).mp.
56. (peroral$ adj2 gold).mp.
57. (parenteral$ adj2 gold).mp.
58. (intramuscular$ administ$ adj2 gold).mp.
59. (intra muscular$ administ$ adj2 gold).mp.
60. azathioprine.mp.
61. aza.mp.
62. (penicillamine or d-penicillamine).mp.
63. dpa.mp.
64. hydroxychloroquine.mp.
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65. hcq.mp.
66. hxchl.mp.
67. placebo$.mp.
68. or/30-34,37-67
69. 26 and 29 and 68
70. limit 69 to yr=1999–2004

National Research Register (NRR) (CD-ROM):
2004 Issue 1
This search retrieved 14 references.

1. (RANDOM* next (CONTROLLED next
TRIAL*))

2. RCT*
3. RANDOMIZED-CONTROLLED-TRIALS

single term (MeSH)
4. RANDOM-ALLOCATION single term

(MeSH)
5. DOUBLE-BLIND-METHOD single term

(MeSH)
6. SINGLE-BLIND-METHOD single term

(MeSH)
7. (CLIN* next TRIAL*)
8. CLINICAL-TRIALS* single term (MeSH)
9. CONTROLLED-CLINICAL-TRIALS single

term (MeSH)
10. (SINGL* near BLIND*)
11. (SINGL* near MASK*)
12. (DOUBL* near BLIND*)
13. (DOUBL* near MASK*)
14. (TREBL* near BLIND*)
15. (TREBL* near MASK*)
16. (TRIPL* near BLIND*)
17. (TRIPL* near MASK*)
18. PLACEBO*
19. PLACEBOS single term (MeSH)
20. RANDOM*
21. EVALUATION-STUDIES single term (MeSH)
22. FOLLOW-UP-STUDIES single term (MeSH)
23. RESEARCH-DESIGN explode all trees

(MeSH)
24. PROSPECTIVE-STUDIES single term

(MeSH)
25. ((CONTROL* or PROSPECTIV*) or

VOLUNTEER*)
26. ((((((((((((((((((((((((#1 or #2) or #3) or #4) or

#5) or #6) or #7) or #8) or #9) or #10) or
#11) or #12) or #13) or #14) or #15) or
#16) or #17) or #18) or #19) or #20) or
#21) or #22) or #23) or #24) or #25)

27. ARTHRITIS-PSORIATIC single term (MeSH)
28. (PSORIA* near ARTHRIT*)
29. (PSORIA* near ARTHROPATH*)
30. ((#27 or #28) or #29)
31. SULPHASALAZINE
32. SULFASALAZINE
33. SULFASALAZINE single term (MeSH)

34. METHOTREXATE
35. METHOTREXATE single term (MeSH)
36. MTX
37. CICLOSPORIN*
38. CYCLOSPORIN*
39. NEORAL
40. CSA
41. CYA
42. CYC
43. SANDIMMUM
44. CYCLOSPORINS explode all trees (MeSH)
45. AURANOFIN
46. AURANOFIN single term (MeSH)
47. (INTRAMUSCULAR* near GOLD)
48. (INTRA next (MUSCULAR* next GOLD))
49. (IMI next GOLD)
50. (INJECT* near GOLD)
51. (IM next GOLD)
52. (GOLD next PREPARATION*)
53. (GOLD next SALT*)
54. (PERORAL* near GOLD)
55. (PARENTERALLY near GOLD)
56. INJECTIONS-INTRAMUSCULAR single

term (MeSH)
57. GOLD single term (MeSH)
58. (#56 and #57)
59. AZATHIOPRINE
60. AZATHIOPRINE single term (MeSH)
61. AZA
62. PENICILLAMINE
63. PENICILLAMINE single term (MeSH)
64. ((DPA or LEFLUNOMIDE) or

HYDROXYCHLOROQUINE)
65. HYDROXYCHLOROQUINE single term

(MeSH)
66. ((((HCQ or HXCHL) or SALAZOPYRIN) or

SALICYLAZOSLPHAPYRIDINE) or SASP)
67. PLACEBO*
68. PLACEBOS single term (MeSH)
69. (((((((((#31 or #32) or #33) or #34) or #35)

or #36) or #37) or #38) or #39) or #40)
70. (((((((((#41 or #42) or #43) or #44) or #45)

or #46) or #47) or #48) or #49) or #50)
71. ((((((#51 or #52) or #53) or #54) or #55) or

#58) or #60)
72. (((((((#61 or #62) or #63) or #64) or #65) or

#66) or #67) or #68)
73. (((#69 or #70) or #71) or #72)
74. ((#26 and #30) and #73)

Cochrane Central Register of Controlled Trials
(CENTRAL) (Cochrane Library via the Internet –
http://www.update-software.com/clibng/
cliblogon.htm): 2004 Issue 2
This search retrieved 50 references.

#1 (random* next controlled next trial*) or rct*
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#2 RANDOMIZED CONTROLLED TRIALS
#3 RANDOM ALLOCATION
#4 DOUBLE-BLIND METHOD
#5 SINGLE-BLIND METHOD
#6 (clin* next trial*)
#7 CLINICAL TRIALS
#8 CONTROLLED CLINICAL TRIALS
#9 (singl* near blind*)
#10 (singl* near mask*)
#11 (doubl* near blind*)
#12 (doubl* near mask*)
#13 (trebl* near blind*)
#14 (trebl* near mask*)
#15 (tripl* near blind*)
#16 (tripl* near mask*)
#17 placebo*
#18 PLACEBOS
#19 random*
#20 EVALUATION STUDIES
#21 FOLLOW-UP STUDIES
#22 RESEARCH DESIGN
#23 PROSPECTIVE STUDIES
#24 (control* or prospectiv* or volunteer*)
#25 (#1 or #2 or #3 or #4 or #5 or #6 or 

#7 or #8 or #9 or #10 or #11 or #12 or 
# or #14 or #15 or #16 or #17 or #18 
or #19 or #20 or #21 or #22 or #23 
#24)

#26 ARTHRITIS PSORIATIC
#27 (psoria* near arthrit*)
#28 (psoria* near arthropath*)
#29 (#26 or #27 or #28)
#30 sulphasalazine
#31 sulfasalazine
#32 SULFASALAZINE
#33 methotrexate
#34 METHOTREXATE
#35 mtx
#36 ciclosporin*
#37 cyclosporin*
#38 neoral
#39 csa
#40 cya
#41 cyc
#42 sandimmum
#43 CYCLOSPORINS
#44 auranofin
#45 AURANOFIN
#46 (intramuscular* next gold)
#47 (intra next muscular* next gold)
#48 (imi next gold)
#49 (inject* near gold)
#50 (im next gold)
#51 (gold next preparation*)
#52 (gold next salt*)
#53 (peroral* near gold)
#54 (parenterally near gold)

#55 ((intramuscular* next administration*) near
gold)

#56 ((intra next muscular* next administration*)
near gold)

#57 INJECTIONS INTRAMUSCULAR
#58 GOLD
#59 (#57 and #58)
#60 azathioprine
#61 AZATHIOPRINE
#62 aza
#63 penicillamine
#64 PENICILLAMINE
#65 (d next penicillamine)
#66 ENKEPHALIN D-PENICILLAMINE (25)-
#67 dpa
#68 leflunomide
#69 hydroxychloroquine
#70 HYDROXYCHLOROQUINE
#71 hcq
#72 hxchl
#73 salazopyrin
#74 salicylazosulphapyridine or

salicylazosulfapyridine
#75 sasp
#76 placebo*
#77 PLACEBOS
#78 (#30 or #31 or #32 or #33 or #34 or #35

or #36 or #37 or #38 or #39 or #40 or
#41 or #42 or #43 or #44 or #45 or #46
or #47 or #48 or #49 or #50 or #51 or
#52 or #53 or #54 or #55 or #56 or #59
or #60 or #61 or #62 or #63 or #64 or
#65 or #66 or #67 or #68 or #69 or #70
or #71 or #72 or #73 or #74 or #75 or
#76 or #77)

#79 (#25 and #29 and #78)

CenterWatch (Internet –
http://www.centerwatch.com/): searched 4 May
2004
This search retrieved 32 references.

“psoriatic arthritis” OR “psoriatic arthopathy”

Current Controlled Trials (Internet –
http://www.controlled-trials.com/): searched 
4 May 2004 
This search retrieved 29 references.

“psoriatic arthritis” OR “psoriatic arthopathy”

ClinicalTrials.gov (Internet –
http://clinicaltrials.gov/): searched 4 May 
2004 
This search retrieved six references.

psoriatic arthritis OR psoriatic arthopathy
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ISI Science and Technology Proceedings 
(Web of Knowledge): 1990–2004, searched 31
May 2004
Social Science Citation Index and Science
Citation Index (Web of
Science – http://wos.mimas.ac.uk/): 1981–2004,
searched 31 May 2004
The same strategy was used in both instances. 
The search of ISI Science and Technology
Proceedings retrieved six references and that of
Social Science Citation Index and Science Citation
Index retrieved 17 references.

1 TS=rct* or ramdon* control* trial*
2 TS=clin* trial*
3 TS=singl* same blind*
4 TS=singl* same mask*
5 TS=doubl* same blind*
6 TS=doubl* same mask*
7 TS=trebl* same blind*
8 TS=trebl* same mask*
9 TS=tripl* same blind*
10 TS=tripl* same mask*
11 TS=placebo*
12 TS=random*
13 TS=control* or prospectiv* or volunteer*
14 #1 or #2 or #3 or #4 or #5 or #6 or #7 or

#8 or #9 or #10 or #11 or #12 or #13 
15 TS=psoria* same arthrit*
16 TS=psoria* same arthropath*
17 #15 or #16 or #17
18 TS=sulphasalazine
19 TS=sulfasalazine
20 TS=methotrexate
21 TS=mtx
22 TS=ciclosporin*
23 TS=cyclosporin*
24 TS=neoral
25 TS=csa
26 TS=cya
27 TS=cyc
28 TS=sandimmum
29 TS=auranofin
30 TS=intramuscular* gold
31 TS=intra muscular* gold
32 TS=imi gold
33 TS=inject* same gold
34 TS=im gold
35 TS=gold preparation*
36 TS=gold salt*
37 TS=peroral* same gold
38 TS=parenterally same gold
39 TS=(intramuscular* administration*) same

gold
40 TS=(intra muscular* administration*) same

gold
41 TS=azathioprine

42 TS=aza
43 TS=penicillamine
44 TS=d penicillamine
45 TS=dpa
46 TS=leflunomide
47 TS=hydroxychloroquine
48 TS=hcq
49 TS=hxchl
50 TS=salazopyrin
51 TS=salicylazosulphapyridine 
52 TS=salicylazosulfapyridine
53 TS=sasp
54 TS=placebo*
55 #18 or #19 or #20 or #21 or #22 or #23 or

#24 or #25 or #26 or #27 or #28 or #29 or
#30 or #31 or #32 or #33 or #34 or #35 or
#36 or #37 or #38 or #39 or #40 or #41 or
#42 or #43 or #44 or #45 or #46 or #47 or
#48 or #49 or #50 or #51 or #52 or #53 or
#54

56 (#14 and #17 and #55)

Search C: RCTs and reports of adverse
events for infliximab
MEDLINE and In-Process Citations (OVID Online
– http://www.ovid.com/): 1966–2004/April week 4
This search retrieved 442 references.

1. hypertension/ci or Infection/ci or
Immunocompromised Host/ or
Immunosuppressive Agents/ae

2. hypotension/ci
3. Cholecystitis/ci
4. GASTROINTESTINAL HEMORRHAGE/ci 
5. DYSPNEA/ci 
6. Demyelinating Diseases/ci 
7. Seizures/ci 
8. (hypertens$ or hyper tens$ or hypo tens$ or

hypotens$).mp.
9. (oesophagitis or esophagitis or infection$ or

immunocompromise$ or immuno
compromise$ or immunosuppress$ or
immuno suppress$).mp.

10. (cholecystitis or dyspn?ea).mp.
11. ((gastrointestinal or gastro intestinal) adj1

(haemorrhage$ or hemorrhage$)).mp.
12. (demyelinat$ adj1 (disorder$ or syndrome$ or

disease$ or condition$)).mp.
13. seizure$.mp.
14. Chest Pain/ci 
15. Urticaria/ci 
16. Serum Sickness/ci 
17. ANAPHYLAXIS/ci 
18. DYSPEPSIA/ci 
19. Diarrhea/ci 
20. Constipation/ci 
21. Hepatitis/
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22. Diverticulitis/ci 
23. Flushing/ci 
24. Bradycardia/ci 
25. Arrhythmia/ci 
26. Sweating/ci 
27. Syncope/ci 
28. Ecchymosis/ci 
29. Hematoma/ci 
30. LUNG DISEASES, INTERSTITIAL/ci 
31. Fibrosis/ci 
32. Fatigue/ci 
33. Anxiety/ci 
34. Dizziness/ci 
35. "Sleep Initiation and Maintenance

Disorders"/ci 
36. Confusion/ci 
37. Amnesia/ci 
38. Vaginitis/ci 
39. Arthralgia/ci 
40. Exanthema/ci 
41. Alopecia/ci 
42. Skin Pigmentation/de 
43. (chest pain$ or urticaria or serum sickness or

angiodema or anaphyla$ or hyspep$ or
diarrhoea$ or diarrhea$).mp.

44. (constipat$ or hepatitis or flush or flushes or
flushing or flushed or bradycardi$).mp.

45. (diverticulitis or diverticulitus or arrhythmia$
or palpitat$ or sweat$ or syncope$ or
vasospasm$ or ecchymosis).mp.

46. (peripheral ischemia$ or peripheral
ischaemia$).mp. 

47. (haematoma$ or hematoma$ or fatigue$ or
tired$ or anxiety or anxious or drowsiness or
drowsy or dizziness or dizzy).mp.

48. (interstitial pneumonitis or interstitial
fibrosis).mp. 

49. (insomnia$ or sleepless$ or confusion or
confused or agitation or agitated or amnesia$
or forgetful$ or vaginitis or myalgia or
arthralgia or polyarthralgia or alopecia or
hair loss or bald$).mp.

50. endophthalmia.mp.
51. (rash or rashes or exathema or examthemic or

hyper-keratosis or hyperkeratosis or skin
pigmentation).mp.

52. Adverse Drug Reaction Reporting Systems/
53. drug eruptions/ or erythema nodosum/
54. Drug Hypersensitivity/
55. Drug Toxicity/
56. treatment emergent.tw.
57. (safe or safety).ti,ab.
58. (tolerability or toxicity or adrs or harm$).ti,ab.
59. (hypersensiti$ or hyper sensiti$).ti,ab.
60. (undesir$ adj2 (outcome$ or event$ or

reaction$ or effect or effects)).ti,ab.
61. (side effects or side effect).tw.

62. (adverse adj2 (event$ or effect or effects or
outcome$ or reaction$)).ti,ab.

63. (po or ae or de or co or to).fs.
64. Fever/ci
65. Nausea/ci
66. Abnormalities, Drug-Induced/
67. (fever or temperature or nausea or

nauseous).ti,ab.
68. muscl$ pain.ti,ab.
69. randomized controlled trial.pt.
70. exp randomized controlled trials/
71. random allocation/
72. double blind method/
73. single blind method/
74. clinical trial.pt.
75. exp clinical trials/
76. controlled clinical trials/
77. clin$ trial$.ti,ab.
78. ((singl$ or doubl$ or trebl$ or tripl$) adj3

(blind$ or mask$)).ti,ab.
79. placebo$.ti,ab.
80. placebos/
81. random$.ti,ab.
82. exp evaluation studies/
83. follow up studies/
84. exp research design/
85. prospective studies/
86. (control$ or prospectiv$ or volunteer$).ti,ab.
87. or/69-86
88. animals/
89. human/
90. 88 not (88 and 89)
91. (infliximab or remicade).mp.
92. or/1-68
93. 92 and 87
94. 93 not 90
95. 94 and 91

EMBASE (OVID Online – http://www.ovid.com/):
1980–2004 week 20
This search retrieved 1287 references.

1. (hypertens$ or hyper tens$ or hypo tens$ or
hypotens$).mp.

2. (oesophagitis or esophagitis or infection$ or
immunocompromise$ or immuno
compromise$ or immunosuppress$ or
immuno suppress$).mp.

3. (cholecystitis or dyspn?ea).mp.
4. ((gastrointestinal or gastro intestinal) adj1

(haemorrhage$ or hemorrhage$)).mp.
5. (demyelinat$ adj1 (disorder$ or syndrome$

or disease$ or condition$)).mp.
6. seizure$.mp.
7. (chest pain$ or urticaria or serum sickness or

angiodema or anaphyla$ or hyspep$ or
diarrhoea$ or diarrhea$).mp.
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8. (constipat$ or hepatitis or flush or flushes or
flushing or flushed or bradycardi$).mp.

9. (diverticulitis or diverticulitus or arrhythmia$
or palpitat$ or sweat$ or syncope$ or
vasospasm$ or ecchymosis).mp.

10. (peripheral ischemia$ or peripheral
ischaemia$).mp. 

11. (haematoma$ or hematoma$ or fatigue$ or
tired$ or anxiety or anxious or drowsiness or
drowsy or dizziness or dizzy).mp.

12. (interstitial pneumonitis or interstitial
fibrosis).mp. 

13. (insomnia$ or sleepless$ or confusion or
confused or agitation or agitated or
amnesia$ or forgetful$ or vaginitis or
myalgia or arthralgia or polyarthralgia or
alopecia or hair loss or bald$).mp.

14. endophthalmia.mp.
15. (rash or rashes or exathema or examthemic

or hyper-keratosis or hyperkeratosis or skin
pigmentation).mp.

16. treatment emergent.tw.
17. (safe or safety).ti,ab.
18. (tolerability or toxicity or adrs or

harm$).ti,ab.
19. (hypersensiti$ or hyper sensiti$).ti,ab.
20. (undesir$ adj2 (outcome$ or event$ or

reaction$ or effect or effects)).ti,ab.
21. (side effects or side effect).tw.
22. (adverse adj2 (event$ or effect or effects or

outcome$ or reaction$)).ti,ab.
23. (fever or temperature or nausea or

nauseous).ti,ab.
24. muscl$ pain.ti,ab.
25. drug surveillance program/
26. exp Drug Toxicity/
27. drug safety/ or drug tolerability/
28. treatment emergent.tw.
29. (si or it or ae or to or po).fs.
30. injection/
31. injection site/
32. Erythema Nodosum/si 
33. Pruritus/si 
34. Skin Tingling/si 
35. Pain/si 
36. Fever/si 
37. Nausea/si 
38. vomiting/si
39. Infection/si 
40. Abdominal Pain/si 
41. Immune Deficiency/si 
42. Immunosuppressive Agent/ae, it, to 
43. Hypotension/si 
44. hypertension/si
45. Cholecystitis/si 
46. Gastrointestinal Hemorrhage/si 
47. Upper Gastrointestinal Bleeding/si 

48. Dyspnea/si 
49. Demyelinating Disease/si 
50. Seizure/si 
51. Esophagitis/si 
52. Thorax Pain/si 
53. Urticaria/si 
54. Serum Sickness/si 
55. Anaphylaxis/si 
56. Dyspepsia/si 
57. Diarrhea/si 
58. Constipation/si 
59. Hepatitis/si 
60. Diverticulitis/si 
61. flushing/
62. Bradycardia/si 
63. Heart Arrhythmia/si 
64. sweating/
65. Syncope/si 
66. Ecchymosis/si 
67. Hematoma/si 
68. INTERSTITIAL LUNG DISEASE/si 
69. FIBROSING ALVEOLITIS/si
70. Fibrosis/si 
71. Fatigue/si 
72. anxiety/
73. Vertigo/si 
74. Insomnia/si 
75. Confusion/si 
76. Amnesia/si 
77. Vaginitis/si 
78. Arthralgia/si
79. Rash/si 
80. Alopecia/si 
81. skin pigmentation/
82. Heart Palpitation/si 
83. Vasospasm/si 
84. Hyperkeratosis/si 
85. or/1-84
86. randomized controlled trial/
87. randomization/
88. double blind procedure/ or single blind

procedure/
89. exp clinical trial/
90. controlled study/
91. clin$ trial$.ti,ab.
92. ((singl$ or doubl$ or trebl$ or tripl$) adj3

(blind$ or mask$)).ti,ab.
93. placebo$.ti,ab.
94. Placebo/
95. random$.ti,ab.
96. evaluation/
97. follow up/
98. exp methodology/
99. prospective study/
100. (control$ or prospectiv$ or 

volunteer$).ti,ab.
101. or/86-100
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102. (cat or cats or dog or dogs or animal or
animals or rat or rats or hamster or hamsters
or feline or ovine or bovine or canine or
sheep).ti,ab,de.

103. exp ANIMAL/
104. Animal Experiment/
105. Nonhuman/
106. Human/
107. Human Experiment/
108. or/102-105
109. 106 or 107
110. 108 not (108 and 109)
111. 101 not 110
112. 85 and 111
113. Infliximab/
114. (infliximab or remicade).mp. 
115. 113 or 114
116. 112 and 115

National Research Register (NRR) (CD-ROM):
2004 Issue 1
This search retrieved 50 references.

#1 INFLIXIMAB or REMICADE

Cochrane Central Register of Controlled Trials
(CENTRAL) (Cochrane Library via the 
Internet – http://www.update-
software.com/clibng/cliblogon.htm): 2004 
Issue 2
#1 ADVERSE DRUG REACTION REPORTING

SYSTEMS single term (MeSH) 
#2 DRUG ERUPTIONS single term (MeSH) 
#3 ERYTHEMA NODOSUM single term

(MeSH) 
#4 DRUG HYPERSENSITIVITY single term

(MeSH)
#5 DRUG TOXICITY single term (MeSH) 
#6 (treatment next emergent)
#7 (safe or safety)
#8 (tolerability or toxicity or adrs or harm*)
#9 (hypersensiti* or (hyper next sensiti*)) 
#10 ((undesir* next outcome*) or (undesir* next

event*) or (undesir* next reaction*) or
(undesir* next effect) or (undesir* next
effects)) 

#11 ((side next effects) or (side next effect))
#12 ((adverse next event*) or (adverse next

effect) or (adverse next effects) or (adverse
next outcome*) or (adverse next reaction*)) 

#13 FEVER {ci} single term (MeSH) 
#14 NAUSEA {ci} single term (MeSH)
#15 INFECTION {ci} single term (MeSH)
#16 IMMUNOCOMPROMISED HOST single

term (MeSH)
#17 IMMUNOSUPPRESSIVE AGENTS {ae}

single term (MeSH)

#18 ABNORMALITIES DRUG-INDUCED single
term (MeSH)

#19 ((site next reaction*) or (injection* next
reaction*) or erythema or itching or pain or
swelling or swollen or swelled) 

#20 (fever or temperature or nausea or 
nauseous)

#21 (myalgia or (muscle* next pain) or infection*
or immunocompromise* or (immuno next
compromise*)) 

#22 (immunosuppress* or (immuno next
suppress*))

#23 HYPERTENSION {ci} single term (MeSH)
#24 HYPOTENSION {ci} single term (MeSH) 
#25 CHOLECYSTITIS {ci} single term (MeSH) 
#26 GASTROINTESTINAL HEMORRHAGE

{ci} single term (MeSH) 
#27 DYSPNEA {ci} single term (MeSH) 
#28 DEMYELINATING DISEASES {ci} single

term (MeSH) 
#29 SEIZURES {ci} single term (MeSH) 
#30 CHEST PAIN {ci} single term (MeSH) 
#31 URTICARIA {ci} single term (MeSH) 
#32 SERUM SICKNESS {ci} single term (MeSH) 
#33 ANAPHYLAXIS {ci} single term (MeSH) 
#34 DYSPEPSIA {ci} single term (MeSH) 
#35 DIARRHEA {ci} single term (MeSH) 
#36 CONSTIPATION {ci} single term (MeSH) 
#37 HEPATITIS single term (MeSH) 
#38 DIVERTICULITIS {ci} single term (MeSH) 
#39 FLUSHING {ci} single term (MeSH) 
#40 BRADYCARDIA {ci} single term (MeSH) 
#41 ARRHYTHMIA {ci} single term (MeSH) 
#42 SWEATING {ci} single term (MeSH) 
#43 SYNCOPE {ci} single term (MeSH) 
#44 ECCHYMOSIS {ci} single term (MeSH) 
#45 HEMATOMA {ci} single term (MeSH) 
#46 LUNG DISEASES INTERSTITIAL {ci}

single term (MeSH) 
#47 FIBROSIS {ci} single term (MeSH) 
#48 FATIGUE {ci} single term (MeSH) 
#49 ANXIETY {ci} single term (MeSH) 
#50 DIZZINESS {ci} single term (MeSH) 
#51 SLEEP INITIATION AND MAINTENANCE

DISORDERS {ci} single term (MeSH) 
#52 CONFUSION {ci} single term (MeSH) 
#53 AMNESIA {ci} single term (MeSH) 
#54 VAGINITIS {ci} single term (MeSH) 
#55 ARTHRALGIA {ci} single term (MeSH) 
#56 EXANTHEMA {ci} single term (MeSH) 
#57 ALOPECIA {ci} single term (MeSH) 
#58 SKIN PIGMENTATION {de} single term

(MeSH) 
#59 (hypertens* or (hyper next tens*) or (hypo

next tens*) or hypotens*) 
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#60 (oesophagitis or esophagitis or infection* or
seizure* or cholecystitis or dyspnea or
dyspnoea) 

#61 ((gastrointestinal next haemorr*) or
(gastrointestinal next hemorr*) or (gastro
next intestinal next haemorr*) or (gastro
next intestinal next hemorr*)) 

#62 ((demyelinat* next disorder*) or
(demyelinat* next syndrome*) or
(demyelinat* next disease*) or (demyelinat*
next condition*)) 

#63 ((chest next pain*) or urticaria or (serum
next sickness) or angiodema or anaphyla* or
hyspep* or diarrhoea* or diarrhea*) 

#64 (constipat* or hepatitis or flush or flushes or
flushing or flushed or bradycardi*) 

#65 (diverticulitis or diverticulitus or arrhythmia*
or palpitat* or sweat* or syncope* or
vasospasm* or ecchymosis) 

#66 ((peripheral next ischemia*) or (peripheral
next ischaemia*)) 

#67 (haematoma* or hematoma* or fatigue* or
tired* or anxiety or anxious or drowsiness or
drowsy or dizziness or dizzy) 

#68 ((interstitial next pneumonitis) or (interstitial
next fibrosis)) 

#69 (insomnia* or sleepless* or confusion or
confused or agitation or agitated or amnesia*) 

#70 (forgetful* or vaginitis or myalgia or
arthralgia or polyarthralgia or alopecia or
(hair next loss) or bald*) 

#71 endophthalmia 
#72 (rash or rashes or exathema or examthemic

or hyper-keratosis or hyperkeratosis or (skin
next pigmentation)) 

#73 (#1 or #2 or #3 or #4 or #5 or #6 or #7
or #8 or #9 or #10 or #11 or #12 or #13
or #14 or #15 or #16 or #17 or #18 or
#19 or #20) 

#74 (#21 or #22 or #23 or #24 or #25 or #26
or #27 or #28 or #29 or #30 or #31 or
#32 or #33 or #34 or #35 or #36 or #37
or #38 or #39 or #40) 

#75 (#41 or #42 or #43 or #44 or #45 or #46
or #47 or #48 or #49 or #50 or #51 or
#52 or #53 or #54 or #55 or #56 or #57
or #58 or #59 or #60) 

#76 (#61 or #62 or #63 or #64 or #65 or #67
or #68 or #69 or #70 or #71 or #72 or
#73 or #74 or #75) 

#77 (infliximab or remicade) 
#78 (#76 and #77) 

CenterWatch (Internet –
http://www.centerwatch.com/): searched 24 May
2004
This search retrieved 103 references.

Infliximab OR remicade

Current Controlled Trials (Internet –
http://www.controlled-trials.com/): searched 
24 May 2004
This search retrieved 27 references.

Infliximab OR remicade

ClinicalTrials.gov (Internet –
http://clinicaltrials.gov/): searched 24 May 2004
This search retrieved 12 references.

Infliximab OR remicade {all-fields}

ISI Science and Technology Proceedings (Web of
Knowledge): 1990–2004 (15 May update)
Social Science Citation Index and Science
Citation Index (Web of Science –
http://wos.mimas.ac.uk/): 1981–2004 (24 May
update)
The same strategy was used in both instances. 
The search of ISI Science and Technology
Proceedings retrieved seven references and that of
Social Science Citation Index and Science Citation
Index retrieved 22 references.

#1 TS=(((study or studies) SAME design*))
#2 TS=(((singl* or doubl* or trebl* or tripl*)

SAME (blind* or mask*)) )
#3 TS=(((clinic* same trial*) or placebo* or

random* or (control* or prospectiv* or
volunteer*)))

#4 #1 or #2 or #3
#5 TS=(animal or animals or dog or dogs or

hamster* or mice or mouse or rat or rats or
bovine or sheep or guinea*) 

#6 #4 not #5
#7 TS=(hypertens* or (hyper SAME tens*) or

(hypo SAME tens*) or hypotens*)
#8 TS=(oesophagitis or esophagitis or

infection* or seizure* or cholecystitis or
dyspnea or dyspnoea)

#9 TS=((gastrointestinal SAME haemorr*) or
(gastrointestinal SAME hemorr*) or (gastro
SAME intestinal SAME haemorr*) or (gastro
SAME intestinal SAME hemorr*))

#10 TS=((demyelinat* SAME disorder*) or
(demyelinat* SAME syndrome*) or #11
(demyelinat* SAME disease*) or
(demyelinat* SAME condition*))

#12 TS=((chest SAME pain*) or urticaria or
(serum SAME sickness) or angiodema or
anaphyla* or hyspep* or diarrhoea* or
diarrhea*)

#13 TS=(constipat* or hepatitis or flush or
flushes or flushing or flushed or bradycardi*)

Appendix 1

88



#14 TS=(diverticulitis or diverticulitus or
arrhythmia* or palpitat* or sweat* or
syncope* or vasospasm* or ecchymosis)

#15 TS=((peripheral SAME ischemia*) or
(peripheral SAME ischaemia*))

#16 TS=(haematoma* or hematoma* or fatigue*
or tired* or anxiety or anxious or drowsiness
or drowsy or dizziness or dizzy)

#17 TS=((interstitial SAME pneumonitis) or
(interstitial SAME fibrosis))

#18 TS=(insomnia* or sleepless* or confusion or
confused or agitation or agitated or amnesia*)

#19 TS=(forgetful* or vaginitis or myalgia or
arthralgia or polyarthralgia or alopecia or
(hair SAME loss) or bald*)

#20 TS=(endophthalmia or rash or rashes or
exathema or examthemic or hyper-keratosis
or hyperkeratosis or (skin SAME
pigmentation))

#21 #7 or #8 or #9 or #10 or #11 or #12 or
#13 or #14 or #15 or #16 or #17 or #18
or #19

#22 #6 and #20
#23 TS=(infliximab or remicade)
#24 #21 and #22

All databases were searched from inception date.

Search D: reports of adverse events of
comparators treatments
The following resources were searched for
references to adverse events:

BMJ Publishing Group. Clinical evidence. London: BMJ
Publishing Group; 2004.

Dukes MNG, Aronson JK, editors. Meyler’s side effects of
drugs: an encyclopedia of adverse reactions and interactions,
14th edn. Oxford: Elsevier; 2000.

British Medical Association. British National Formulary,
No. 47. London: British Medical Association, 2004.
URL: http://bnf.org. 

Sweetman SC, editor. Martindale: the complete drug
reference [CD-ROM]. London: Pharmaceutical Press; 200.

EMC Trust. Medicines compendium [CD-ROM]. Alton:
Virtual Health Network; Version 3.4, 3rd quarter 2003. 

Aronson JK, editor. Side effects of drugs annual. Oxford:
Elsevier; 2004.

United States Pharmacopeial Convention. USPDI, Vol. 1:
drug information for the health care professional. Rockville,
MD: United States Pharmacopeial Convention; 2004.

Cost-effectiveness evidence
Searching for the cost-effectiveness component of
this review addressed several questions:

● to locate economic evaluations of etanercept or
infliximab in PsA

● to locate economic evaluations of comparator
treatments in PsA

● to locate reports of QoL measures in PsA
● to locate economic models for PsA
● to locate reports of treatment pathways for PsA
● Internet searches to locate guidelines for

psoriatic arthritis.

Separate strategies were devised for each topic.
Full details of the databases searched and search
strategies used are provided below.

Search 1: economic evaluations of
etanercept or infliximab in PsA
MEDLINE and In-Process Citations (OVID Online
– http://www.ovid.com/): 1966–2004/June 
week 2
This search retrieved eight references.

1. economics/
2. exp "Costs and Cost Analysis"/
3. VALUE OF LIFE/
4. economics, dental/
5. exp economics, hospital/
6. economics, medical/
7. economics, nursing/
8. economics, pharmaceutical/
9. or/1-8
10. (econom$ or cost or costs or costly or costing

or price or prices or pricing or
pharmacoeconom$).ti,ab.

11. (expenditure$ not energy).ti,ab.
12. (value adj1 money).ti,ab.
13. budget$.ti,ab.
14. or/10-13
15. 9 or 14
16. letter.pt.
17. editorial.pt.
18. historical article.pt.
19. or/16-18
20. 15 not 19
21. animals/
22. human/
23. 21 not (21 and 22)
24. 20 not 23
25. (metabolic adj cost).ti,ab.
26. ((energy or oxygen) adj cost).ti,ab.
27. 24 not (25 or 26)
28. arthritis, psoriatic/
29. (psoria$ adj2 (arthrit$ or arthropath$)).mp.
30. or/28-29
31. (etanercept or enbrel).mp.
32. (infliximab or remicade).mp.
33. or/31-32
34. 27 and 30 and 33
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EMBASE (OVID Online – http://www.ovid.com/):
1980–2004 week 25
This search retrieved 93 references.

1. economics/ or exp health economics/ 
2. cost/ or exp health care cost/
3. exp fee/ or exp health insurance/ or exp

pharmacoeconomics/ or health care
organization/ or exp health care quality/

4. economic aspect/ or budget.mp. 
5. economic aspect/ or budget/
6. exp disease management/
7. or/1-6
8. (econom$ or cost or costs or costly or costing

or costed or price or prices or pricing or
pharmacoeconom$).tw.

9. (expenditure$ not energy).tw.
10. (value adj5 money).tw.
11. budget$.tw.
12. or/9-11
13. 7 or 12
14. 13 not (editorial or letter or note).pt.
15. exp ANIMAL/ or Animal Experiment/ or

Nonhuman/ or (cat or cats or dog or dogs or
animal or animals or rat or rats or hamster or
hamsters or feline or ovine or bovine or
canine or sheep).ti,ab,de.

16. Human/ or Human Experiment/
17. 15 not (15 and 16)
18. 14 not 17
19. (metabolic adj cost).mp.
20. ((energy or oxygen) adj cost).mp.
21. 18 not (19 or 20)
22. Psoriatic Arthritis/
23. (psoria$ adj2 (arthrit$ or arthropath$)).mp.
24. or/22-23
25. Etanercept/
26. Infliximab/
27. (etanercept or enbrel or infliximab or

remicade).mp.
28. or/25-27
29. 21 and 24 and 28

Cochrane Central Register of Controlled Trials
(CENTRAL) (Cochrane Library via the Internet –
http://www.update-software.com/clibng/
cliblogon.htm): 2004 Issue 2
This search retrieved five references.

#1 ARTHRITIS PSORIATIC single term (MeSH) 
#2 (psoria* next arthrit*) 
#3 (psoria* next arthropath*) 
#4 (#1 or #2 or #3) 
#5 (etanercept or enbrel) 
#6 (infliximab or remicade) 
#7 (#5 or #6) 
#8 (#4 and #7)

National Research Register (NRR) (CD-ROM):
2004 Issue 2
This search retrieved three references.

#1 ARTHRITIS PSORIATIC single term (MeSH) 
#2 (PSORIA* next ARTHRIT*) 
#3 (PSORIA* next ARTHROPATH*) 
#4 (#1 or #2 or #3) 
#5 (ETANERCEPT or ENBREL) 
#6 (INFLIXIMAB or REMICADE) 
#7 (#5 or #6) 
#8 (#4 and #7)

NHS Economic Evaluation Database (NHS EED)
(CRD administration database): 1990–2004/June
This search retrieved no references.

1. s psoria$(w2)arthrit$
2. s psoria$(w2)arthropath$
3. s s1 or s2
4. s sulphasalazine or sulfasalazine or mtx or

methotrexate
5. s Ciclosporin$ or cyclosporin$ or neoral or

sandimmun$ or cyc(w)a or cya or csa
6. s (Intramuscular$(w)gold) or

(Intra(w)muscular$ gold)
7. s (Imi(w)gold) or (Im(w)gold)
8. s (inject$(w)gold)
9. s (Gold(w)preparation$) or (gold(w)salt$)
10. s (Peroral$(w)gold)
11. s (Parenteral$(w)gold)
12. s (Intramuscular$(w)administ$(w)gold)
13. s (Intra(w)muscular$(w)administ$(w)gold)
14. s Auranofin or Azathioprine or aza or

Penicillamine or d(w)Penicillamine or dpa
15. s Leflunomide or Hydroxychloroquine or

hxchl or hcq
16. s Salazopyrin or Salicylazosulphapyridine or

Salicylazosulfapyridine or sasp or placebo$
17. s s4 or s5 or s6 or s7 or s8 or s9 or s10
18. s s11 or s12 or s13 or s14 or s15 or s16 or s17
19. s s3 and s18

Health Economic Evaluation Database (HEED)
(CD-ROM): June 2004
This search retrieved no references.

(Psoriatic arthritis) or (psoriatic arthropathy)
AND
etanercept or enbrel or infliximab or remicade

EconLit (SilverPlatter on the web –
http:/arc.uk.ovid.com/): 1969–2004/May
This search retrieved no references.

1. ( Psoria* adj arthrit* )or( Psoria* adj
arthropath* )
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2. Etanercept or enbrel or inflixmab or remicade
3. (Etanercept or enbrel or inflixmab or remicade)

and (( Psoria* adj arthrit* ) or ( Psoria* adj
arthropath* )) 

ISI Science and Technology Proceedings (Web of
Knowledge): 1990–2004 (25 June update)
Social Science Citation Index and Science
Citation Index (Web of Science –
http://wos.mimas.ac.uk/): 1981–2004 (27 June
update)
The same strategy was used in both instances. 
The search of ISI Science and Technology
Proceedings retrieved no references and that of
Social Science Citation Index and Science Citation
Index retrieved six references.

#1 TS=((econom* or cost or costs or costly or
costing or price or prices or pricing or
pharmacoeconom* or budget*))

#2 TS=(psoria* SAME arthrit*)
#3 TS=(psoria* SAME arthropath*)
#4 #2 or #3
#5 TS=(etanercept or enbrel or remicade or

infliximab)
#6 #1 and #4 and #5 
#7 TS=(animal or animals or dog or dogs or

hamster* or mice or mouse or rat or rats or
bovine or sheep or guinea*)

#8 #6 not #7

All databases were searched from inception date.

Search 2: economic evaluations of
comparator treatments in PsA
MEDLINE and In-Process Citations (OVID Online
– http://www.ovid.com/): 1996–2004/June week 3
This search retrieved nine references.

1. economics/
2. exp "Costs and Cost Analysis"/
3. VALUE OF LIFE/
4. economics, dental/
5. exp economics, hospital/
6. economics, medical/
7. economics, nursing/
8. economics, pharmaceutical/
9. or/1-8
10. (econom$ or cost or costs or costly or costing

or price or prices or pricing or
pharmacoeconom$).ti,ab.

11. (expenditure$ not energy).ti,ab.
12. (value adj1 money).ti,ab.
13. budget$.ti,ab.
14. or/10-13
15. 9 or 14
16. letter.pt.

17. editorial.pt.
18. historical article.pt.
19. or/16-18
20. 15 not 19
21. animals/
22. human/
23. 21 not (21 and 22)
24. 20 not 23
25. (metabolic adj cost).ti,ab.
26. ((energy or oxygen) adj cost).ti,ab.
27. 24 not (25 or 26)
28. arthritis, psoriatic/
29. (psoria$ adj2 (arthrit$ or arthropath$)).mp.
30. or/28-29
31. (sulphasalazine or sulfasalazine).mp.
32. SULFASALAZINE/
33. methotrexate/ or (mtx or methotrexate).mp.
34. (Ciclosporin$ or cyclosporin$ or neoral or

sandimmun$).mp.
35. exp cyclosporins/ or (cyc-a or cya or csa).mp.
36. Auranofin/ or Auranofin.mp.
37. (Intramuscular$ gold or Intra muscular$

gold).mp.
38. (Imi gold or Im gold).mp.
39. (inject$ adj2 gold).mp.
40. (Gold preparation$ or gold salt$).mp.
41. (Peroral$ adj2 gold).mp.
42. (Parenteral$ adj2 gold).mp.
43. (Intramuscular$ administ$ adj2 gold).mp.
44. (Intra muscular$ administ$ adj2 gold).mp.
45. INJECTIONS INTRAMUSCULAR/
46. GOLD/
47. 45 and 46
48. Azathioprine.mp. or Azathioprine/
49. aza.mp.
50. Penicillamine/ or (Penicillamine or d-

Penicillamine).mp.
51. "Enkephalin, D-Penicillamine (2,5)-"/ or

dpa.mp.
52. (Leflunomide or Hydroxychloroquine).mp. or

HYDROXYCHLOROQUINE/
53. (hxchl or hcq).mp.
54. (Salazopyrin or Salicylazosulphapyridine or

Salicylazosulfapyridine or sasp).mp.
55. placebo$.mp. or placebos/
56. or/31-44,47-55
57. 27 and 30 and 56

EMBASE (OVID Online – http://www.ovid.com/):
1980–2004 week 26
This search retrieved 173 references.

1. economics/ or exp health economics/
2. cost/ or exp health care cost/
3. exp fee/ or exp health insurance/ or exp

pharmacoeconomics/ or health care
organization/ or exp health care quality/
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4. economic aspect/ or budget.mp. 
5. economic aspect/ or budget/
6. exp disease management/
7. or/1-6
8. (econom$ or cost or costs or costly or costing

or costed or price or prices or pricing or
pharmacoeconom$).tw.

9. (expenditure$ not energy).tw.
10. (value adj5 money).tw.
11. budget$.tw.
12. or/9-11
13. 7 or 12
14. 13 not (editorial or letter or note).pt.
15. exp ANIMAL/ or Animal Experiment/ or

Nonhuman/ or (cat or cats or dog or dogs or
animal or animals or rat or rats or hamster or
hamsters or feline or ovine or bovine or
canine or sheep).ti,ab,de.

16. Human/ or Human Experiment/
17. 15 not (15 and 16)
18. 14 not 17
19. (metabolic adj cost).mp.
20. ((energy or oxygen) adj cost).mp.
21. 18 not (19 or 20)
22. Psoriatic Arthritis/
23. (psoria$ adj2 (arthrit$ or arthropath$)).mp.
24. or/22-23
25. Salazosulfapyridine/
26. METHOTREXATE/
27. cyclosporin/ or cyclosporin a/ or cyclosporin a

derivative/ or "cyclosporin a {8 dextro o (2
hydroxyethyl)serine}"/ or "cyclosporin a {1
(3,8 dihydroxy 2 methylamino 4 methyl 6
octenoic acid)}"/ or "cyclosporin a {4
leucine}"/ or cyclosporin b/ or cyclosporin c/
or cyclosporin d/ or cyclosporin derivative/ or
cyclosporin f/ or cyclosporin g/ or cyclosporin
h/

28. Auranofin/
29. intramuscular drug administration/
30. Gold/
31. 29 and 30
32. Gold/im
33. Azathioprine/
34. Penicillamine/
35. Leflunomide/
36. Hydroxychloroquine/
37. Placebo/
38. (sulphasalazine or sulfasalazine or mtx or

methotrexate).mp.
39. (Ciclosporin$ or cyclosporin$ or neoral or

sandimmun$ or cyc-a or cya or csa).mp.
40. (Intramuscular$ gold or Intra muscular$

gold).mp.
41. (Imi gold or Im gold).mp.
42. (inject$ adj2 gold).mp.
43. (Gold preparation$ or gold salt$).mp.

44. (Peroral$ adj2 gold).mp.
45. (Parenteral$ adj2 gold).mp.
46. (Intramuscular$ administ$ adj2 gold).mp.
47. (Intra muscular$ administ$ adj2 gold).mp.
48. (Auranofin or Azathioprine or aza or

Penicillamine or d-Penicillamine or dpa).mp.
49. (Leflunomide or Hydroxychloroquine or

hxchl or hcq).mp.
50. (Salazopyrin or Salicylazosulphapyridine or

Salicylazosulfapyridine or sasp).mp.
51. placebo$.mp.
52. or/25-28,31-51
53. 21 and 24 and 52

National Research Register (NRR) (CD-ROM):
2004 Issue 2
This search retrieved 20 references.

#1 ARTHRITIS PSORIATIC single term (MeSH)
#2 (PSORIA* next ARTHRIT*) 
#3 (PSORIA* next ARTHROPATH*) 
#4 (#1 or #2 or #3) 
#5 SULFASALAZINE single term (MeSH) 
#6 METHOTREXATE single term (MeSH) 
#7 CYCLOSPORINS explode tree 1 (MeSH) 
#8 AURANOFIN single term (MeSH) 
#9 INJECTIONS INTRAMUSCULAR single

term (MeSH) 
#10 GOLD single term (MeSH) 
#11 (#9 and #10) 
#12 AZATHIOPRINE single term (MeSH) 
#13 PENICILLAMINE single term (MeSH) 
#14 ENKEPHALIN D-PENICILLAMINE (25)-

single term (MeSH) 
#15 HYDROXYCHLOROQUINE single term

(MeSH) 
#16 PLACEBOS single term (MeSH) 
#17 (SULPHASALAZINE or SULFASALAZINE

or MTX or METHOTREXATE) 
#18 (CICLOSPORIN* or CYCLOSPORIN* or

NEORAL or SANDIMMUN* or CYC-A or
CYA or CSA) 

#19 ((INTRAMUSCULAR* next GOLD) or
(INTRA-MUSCULAR* next GOLD)) 

#20 ((IMI next GOLD) or (IM next GOLD)) 
#21 (INJECT* next GOLD) 
#22 ((GOLD next PREPARATION*) or (GOLD

next SALT*)) 
#23 (PERORAL* next GOLD) 
#24 (PARENTERAL* next GOLD) 
#25 (INTRAMUSCULAR* next ADMINIST*

next GOLD) 
#26 (INTRA-MUSCULAR* next ADMINIST*

next GOLD) 
#27 (AURANOFIN or AZATHIOPRINE or 

AZA or PENICILLAMINE or 
D-PENICILLAMINE or DPA) 
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#28 (LEFLUNOMIDE or
HYDROXYCHLOROQUINE or HXCHL or
HCQ) 

#29 (SALAZOPYRIN or
SALICYLAZOSULPHAPYRIDINE or
SALICYLAZOSULFAPYRIDINE or SASP) 

#30 PLACEBO* 
#31 (#5 or #6 or #7 or #8 or #11 or #12 or

#13 or #14 or #15 or #16) 
#32 (#17 or #18 or #19 or #20 or #21 or #22

or #23 or #24 or #25) 
#33 (#26 or #27 or #28 or #29 or #30 or #31

or #32) 
#34 (#4 and #33) 

Cochrane Central Register of Controlled Trials
(CENTRAL) (Cochrane Library via the 
Internet – http://www.update-
software.com/clibng/cliblogon.htm): 2004 Issue 2
This search retrieved 47 references.

#1 ARTHRITIS PSORIATIC single term
(MeSH) 

#2 (psoria* next arthrit*) 
#3 (psoria* next arthropath*) 
#4 (#1 or #2 or #3) 
#5 SULFASALAZINE single term (MeSH) 
#6 METHOTREXATE single term (MeSH) 
#7 CYCLOSPORINS explode tree 1 (MeSH) 
#8 AURANOFIN single term (MeSH) 
#9 INJECTIONS INTRAMUSCULAR single

term (MeSH) 
#10 GOLD single term (MeSH) 
#11 (#9 and #10) 
#12 AZATHIOPRINE single term (MeSH) 
#13 PENICILLAMINE single term (MeSH) 
#14 ENKEPHALIN D-PENICILLAMINE (25)-

single term (MeSH) 
#15 HYDROXYCHLOROQUINE single term

(MeSH) 
#16 PLACEBOS single term (MeSH) 
#17 (sulphasalazine or sulfasalazine or mtx or

methotrexate) 
#18 (ciclosporin* or cyclosporin* or neoral or

sandimmun* or cyc-a or cya or csa) 
#19 ((intramuscular* next gold) or (intra-

muscular* next gold)) 
#20 ((imi next gold) or (im next gold)) 
#21 (inject* next gold) 
#22 ((gold next preparation*) or (gold next

salt*)) 
#23 (peroral* next gold) 
#24 (parenteral* next gold) 
#25 (intramuscular* next administ* next gold) 
#26 (intra-muscular* next administ* next gold) 
#27 (auranofin or azathioprine or aza or

penicillamine or d-penicillamine or dpa) 

#28 (leflunomide or hydroxychloroquine or hxchl
or hcq) 

#29 (salazopyrin or salicylazosulphapyridine or
salicylazosulfapyridine or sasp) 

#30 placebo* 
#31 (#5 or #6 or #7 or #8 or #11 or #12 or

#13 or #14 or #15 or #16) 
#32 (#17 or #18 or #19 or #20 or #21 or #22

or #23 or #24 or #25) 
#33 (#26 or #27 or #28 or #29 or #30 or #31

or #32) 
#34 (#4 and #33) 

NHS Economic Evaluation Database (NHS EED)
(CRD administration database): June 2004
update
This search retrieved no references.

1. s psoria$(w2)arthrit$
2. s psoria$(w2)arthropath$
3. s s1 or s2
4. s sulphasalazine or sulfasalazine or mtx or

methotrexate
5. s Ciclosporin$ or cyclosporin$ or neoral or

sandimmun$ or cyc(w)a or cya or csa
6. s (Intramuscular$(w)gold) or

(Intra(w)muscular$ gold)
7. s (Imi(w)gold) or (Im(w)gold)
8. s (inject$(w)gold)
9. s (Gold(w)preparation$) or (gold(w)salt$)
10. s (Peroral$(w)gold)
11. s (Parenteral$(w)gold)
12. s (Intramuscular$(w)administ$(w)gold)
13. s (Intra(w)muscular$(w)administ$(w)gold)
14. s Auranofin or Azathioprine or aza or

Penicillamine or d(w)Penicillamine or dpa
15. s Leflunomide or Hydroxychloroquine or

hxchl or hcq
16. s Salazopyrin or Salicylazosulphapyridine 

or Salicylazosulfapyridine or sasp or 
placebo$

17. s s4 or s5 or s6 or s7 or s8 or s9 or s10
18. s s11 or s12 or s13 or s14 or s15 or s16 or 

s17
19. s s3 and s18

Health Economic Evaluation Database (HEED)
(CD-ROM): June 2004
This search retrieved three references.

(Psoriatic arthritis) or (psoriatic arthropathy)

EconLit (SilverPlatter on the web –
http:/arc.uk.ovid.com/): 1969–2004/May
This search retrieved no references.

( Psoria* adj arthrit* )or( Psoria* adj arthropath* )
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ISI Science and Technology Proceedings (Web of
Knowledge): 1990–2004 (25 June update)
Social Science Citation Index and Science
Citation Index (Web of Science –
http://wos.mimas.ac.uk/): 1981–2004 (27 June
update)
The same strategy was used in both instances. 
The search of ISI Science and Technology
Proceedings retrieved one reference and that of
Social Science Citation Index and Science Citation
Index retrieved 12 references.

#1 TS=((econom* or cost or costs or costly or
costing or price or prices or pricing or
pharmacoeconom* or budget*))

#2 TS=(psoria* SAME arthrit*)
#3 TS=(psoria* SAME arthropath*)
#4 #2 or #3
#5 #1 and #4
#6 TS=(animal or animals or dog or dogs or

hamster* or mice or mouse or rat or rats or
bovine or sheep or guinea*) 

#7 #5 not #6 

All databases were searched from inception date.

Search 3: QoL measures in PsA
MEDLINE and In-Process Citations (OVID Online
– http://www.ovid.com/): 1990–2004/June week 3
This search retrieved 57 references.

1. (sf36 or sf 36).tw.
2. (eq5d or eq 5d or euroqol or euro qol).tw.
3. (short form 36 or shortform 36 or sf thirtysix

or sf thirty six or shortform thirtysix or
shortform thirty six or short form thirtysix or
short form thirty six).tw.

4. (hrql or hrqol or h qol or hql or hqol).tw.
5. (hye or hyes or health$ year$ equivalent$ or

health utilit$).tw.
6. health related quality life.tw.
7. rosser.tw.
8. (standard gamble$ or time trade off or time

tradeoff or tto or willingness pay).tw.
9. (utilities or utility or daly or dalys or disability

adjusted life).tw.
10. quality of life/ or (quality of life or life

quality).tw.
11. health status indicators/
12. quality adjusted life year/
13. (qaly$ or quality adjusted).tw.
14. (qwb$ or hui or hui1 or hui2 or hui3 or

qwi).tw.
15. (quality wellbeing or quality well being).tw.
16. preference based.tw.
17. (dermatology life quality index or health

status).tw.

18. (state$ adj2 (value or values or valuing or
valued or valuation)).tw.

19. (dlqi or hspv).ti,ab.
20. general health questionnaire.tw.
21. nottingham health profile.tw.
22. patient generated index.tw.
23. sickness impact profile.tw.
24. (ghq or nhp or pgi or sip or uksip or

wtp).ti,ab.
25. or/1-24
26. animals/
27. human/
28. 26 not (26 and 27)
29. 25 not 28
30. 29 not (letter or editorial or comment).pt.
31. arthritis, psoriatic/
32. (psoria$ adj2 (arthrit$ or arthropath$)).mp.
33. 31 or 32
34. 30 and 33
35. limit 34 to yr=1990 - 2005

EMBASE (OVID Online – http://www.ovid.com/):
1996–2004 week 26
This search retrieved 75 references.

1. (sf36 or sf 36).tw.
2. (eq5d or eq 5d or euroqol or euro qol).tw.
3. (short form 36 or shortform 36 or sf thirtysix

or sf thirty six or shortform thirtysix or
shortform thirty six or short form thirtysix or
short form thirty six).tw.

4. (hrql or hrqol or h qol or hql or hqol).tw.
5. (hye or hyes or health$ year$ equivalent$ or

health utilit$).tw.
6. health related quality life.tw.
7. rosser.tw.
8. (standard gamble$ or time trade off or time

tradeoff or tto or willingness pay).tw.
9. (utilities or utility or daly or dalys or disability

adjusted life).tw.
10. (qaly$ or quality adjusted).tw.
11. (qwb$ or hui or hui1 or hui2 or hui3 or

qwi).tw.
12. (quality wellbeing or quality well being).tw.
13. preference based.tw.
14. (dermatology life quality index or health

status).tw.
15. (state$ adj2 (value or values or valuing or

valued or valuation)).tw.
16. (dlqi or hspv).ti,ab.
17. general health questionnaire.tw.
18. nottingham health profile.tw.
19. patient generated index.tw.
20. sickness impact profile.tw.
21. (ghq or nhp or pgi or sip or uksip or wtp).ti,ab.
22. (quality life or life quality).tw.
23. quality of life/ or quality adjusted life year/
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24. or/1-23
25. Psoriatic Arthritis/
26. (psoria$ adj2 (arthrit$ or arthropath$)).mp.
27. or/25-26
28. 24 and 27
29. exp ANIMAL/ or Animal Experiment/ or

Nonhuman/ or (cat or cats or dog or dogs or
animal or animals or rat or rats or hamster or
hamsters or feline or ovine or bovine or
canine or sheep).ti,ab,de.

30. Human/ or Human Experiment/
31. 29 not (29 and 30)
32. 28 not 31
33. 32 not (editorial or letter or note).pt.
34. limit 33 to yr=1990-2005

National Research Register (NRR) (CD-ROM):
2004 Issue 2
This search retrieved 10 references.

#1 (((((SF36 or SF-36) or EQ5D) or EQ-5D) or
EUROQOL) or EURO-QOL)

#2 ((((SHORT next FORM-36) or
SHORTFORM-36) OR (SF NEXT
THIRTYSIX)) OR (SF NEXT THIRTY-SIX))

#3 ((((SHORTFORM next THIRTYSIX) or
(SHORTFORM next THIRTY-SIX)) OR
((SHORT NEXT FORM) NEXT
THIRTYSIX)) OR ((SHORT NEXT FORM)
NEXT THIRTY-SIX))

#4 ((((((((HRQL or HRQOL) or H-QOL) or
HQL) or HQOL) or HYE) or HYES) OR
((HEALTH* next YEAR*) NEXT
EQUIVALENT*)) OR (HEALTH NEXT
UTILIT*))

#5 ((((((HEALTH next RELATED) next
QUALITY) next LIFE) or ROSSER) OR
(STANDARD NEXT GAMBLE*)) OR
((TIME NEXT TRADE) NEXT OFF))

#6 ((((((((TIME next TRADEOFF) or TTO) OR
(WILLINGNESS NEXT PAY)) OR
UTILITIES) OR UTILITY) OR DALYS) OR
DALY) OR ((DISABILITY NEXT
ADJUSTED) NEXT LIFE))

#7 ((QUALITY next LIFE) or (LIFE next
QUALITY))

#8 QUALITY-OF-LIFE single term (MeSH)
#9 QUALITY-ADJUSTED-LIFE-YEARS single

term (MeSH)
#10 HEALTH-STATUS-INDICATORS single

term (MeSH)
#11 (((((((QALY* or (QUALITY next

ADJUSTED)) OR QWB*) OR HUI) OR
HUI1) OR HUI2) OR HUI3) OR QWI)

#12 (((QUALITY next WELLBEING) or
(QUALITY next WELL-BEING)) OR
(PREFERENCE NEXT BASED))

#13 ((((DERMATOLOGY next LIFE) next
QUALITY) next INDEX) or (HEALTH next
STATUS))

#14 (DLQI or HSPV)
#15 ((((GENERAL next HEALTH) next

QUESTIONNAIRE) or ((NOTTINGHAM
next HEALTH) next PROFILE)) OR
((PATIENT NEXT GENERATED) NEXT
INDEX))

#16 ((((((((SICKNESS next IMPACT) next
PROFILE) or GHQ) OR NHP) OR PGI) OR
SIP) OR UKSIP) OR WTP)

#17 ((((STATE next VALUE) or (STATE next
VALUES)) OR (STATE NEXT VALUING))
OR (STATE NEXT VALUED))

#18 ((((((STATES next VALUE) or (STATES next
VALUES)) OR (STATES NEXT VALUING))
OR (STATES NEXT VALUED)) OR (STATES
NEXT VALUATION)) OR (STATE NEXT
VALUATION))

#19 (((((((((#1 or #2) or #3) or #4) or #5) or
#6) or #7) or #8) or #9) or #10)

#20 (((((((#11 or #12) or #13) or #14) or #15)
or #16) or #17) or #19)

#21 ARTHRITIS-PSORIATIC* single term
(MeSH)

#22 ((PSORIA* next ARTHRIT*) or (PSORIA*
next ARTHROPATH*))

#23 (#21 or #22)
#24 (#22 and #23)

Cochrane Central Register of Controlled Trials
(CENTRAL) (Cochrane Library via the Internet –
http://www.update-software.com/clibng/
cliblogon.htm): 2004 Issue 2
This search retrieved four references.

#1 (sf36 or sf-36 or eq5d or eq-5d or euroqol or
euro-qol) 

#2 ((short next form-36) or shortform-36 or (sf
next thirtysix) or (sf next thirty-six)) 

#3 ((shortform next thirtysix) or (shortform next
thirty-six) or (short next form next thirtysix)
or (short next form next thirty-six)) 

#4 (hrql or hrqol or h-qol or hql or hqol or hye
or hyes or (health* next year* next
equivalent*) or (health next utilit*)) 

#5 ((health next related next quality next life) or
rosser or (standard next gamble*) or (time
next trade next off)) 

#6 ((time next tradeoff) or tto or (willingness
next pay) or utilities or utility or daly or
dalys or (disability next adjusted next life)) 

#7 ((quality next life) or (life next quality)) 
#8 QUALITY OF LIFE single term (MeSH) 
#9 QUALITY-ADJUSTED LIFE YEARS single

term (MeSH) 
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#10 HEALTH STATUS INDICATORS single
term (MeSH) 

#11 (qaly* or (quality next adjusted) or qwb* or
hui or hui1 or hui2 or hui3 or qwi) 

#12 ((quality next wellbeing) or (quality next well-
being) or (preference next based)) 

#13 ((dermatology next life next quality next
index) or (health next status)) 2568 

#14 (dlqi or hspv) 
#15 ((general next health next questionnaire) or

(nottingham next health next profile) or
(patient next generated next index)) 

#16 ((sickness next impact next profile) or ghq or
nhp or pgi or sip or uksip or wtp) 

#17 ((state* next value) or (state* next values) or
(state* next valuing) or (state* next
valuation) or (state* next valued)) 

#18 (#1 or #2 or #3 or #4 or #5 or #6 or #7
or #8 or #9 or #10) 

#19 (#11 or #12 or #13 or #14 or #15 or #16
or #17 or #18) 

#20 ARTHRITIS PSORIATIC single term
(MeSH) 

#21 ((psoria* next arthrit*) or (psoria* next
arthropath*)) 

#22 (#20 or #21) 
#23 (#19 and #22) ( 1990 to current date )

NHS Economic Evaluation Database (NHS EED)
(CRD administration database): 1990–2004/June
This search retrieved no references.

1. s sf36 or sf(w)36 or eq5d or eq(w)5d or
euroqol or euro(w)qol

2. s short(w)form(w)36 or shortform(w)36 or
sf(w)thirtysix or sf(w)thirty(w)six

3. s shortform(w)thirtysix or
shortform(w)thirty(w)six or
short(w)form(w)thirtysix

4. s short(w)form(w)thirty(w)six or hrql or hrqol
or h(w)qol or hql or hqol or hye or hyes

5. s health$(w)year$(w)equivalent$ or
health(w)utilit$ or
health(w)related(w)quality(w)life

6. s rosser or standard(w)gamble$ or
time(w)trade(w)off or time(w)tradeoff

7. s tto or willingness(w)pay or utilities or utility
or dalys or daly or disability(w)adjusted(w)life

8. s quality(w2)life or life(w)quality
9. s health(w)status(w)indicator$ or

quality(w)adjusted(w)life(w)year$
10. s qaly$ or quality(w)adjusted or qwb$ or hui

or hui1 or hui2 or hui3 or qwi
11. s quality(w2)wellbeing or

quality(w2)well(w)being or preference(w)based
12. s dermatology(w)life(w)quality(w)index or

health(w)status

13. s (state$(w2)(value or values or valuing or
valued or valuation)) or dlqi or hspv

14. s general(w)health(w)questionnaire or
nottingham(w)health(w)profile

15. s patient(w)generated(w)index or
sickness(w)impact(w)profile

16. s ghq or nhp or pgi or sip or uksip or wtp
17. s s1 or s2 or s3 or s4 or s5 or s6 or s7 or s8 or

s9 or s10 or s11 or s12 or s13 or s14
18. s s15 or s16 or s17
19. s (psoria$(w)arthrit$) or

(psoria$(w)arthropath$)
20. s s18 and s19
21. s 1990:2004/xyr
22. s s20 and s21

Health Economic Evaluation Database (HEED)
(CD-ROM): 1990–2004/June
This search retrieved no references.

(Psoriatic arthritis) or (psoriatic arthropathy)

EconLit (SilverPlatter on the web –
http:/arc.uk.ovid.com/): 1969–2004/May
This search retrieved no references.

1. ( sf36 or sf-36 or eq5d or eq-5d or euroqol or
euro-qol or (short form-36) or shortform-36 or
(sf thirtysix) or (sf thirty-six) )or( (shortform
thirtysix) or (shortform thirty-six) or (short
form thirtysix) or (short form thirty-six) )or(
hrql or hrqol or h-qol or hql or hqol or hye or
hyes or (health* year* equivalent*) or (health
utilit*) )

2. ( (health related quality life) or rosser or
(standard gamble*) or (time trade off) or (time
tradeoff) )or( tto or (willingness pay) or utilities
or utility or daly or (disability adjusted life) or
(quality of life) )or( (life quality) or qaly* or
(quality adjusted) or qwb* or hui or hui1 or
hui2 or hui3 or qwi ) 

3. ( (quality wellbeing) or (quality well-being) or
(preference based) or (dermatology life quality
index) )or( (health status) or (state value) or
(state values) or (state valuing) or (state valued)
or dlqi or hspv ) 

4. ( (general health questionnaire) or (nottingham
health profile) or (patient generated index) )or(
(sickness impact profile) or ghq or nhp or pgi
or sip or uksip or wtp ) 263 

5. (states value) or (states values) or (states
valuing) or (states valued) or (states valuation)
or (state valuation) or dalys 

6. (( (general health questionnaire) or (nottingham
health profile) or (patient generated index) )or
( (sickness impact profile) or ghq or nhp or pgi
or sip or uksip or wtp )) or (( (quality wellbeing)
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or (quality well-being) or (preference based) or
(dermatology life quality index) )or( (health
status) or (state value) or (state values) or (state
valuing) or (state valued) or dlqi or hspv )) or 
(( (health related quality life) or rosser or
(standard gamble*) or (time trade off) or (time
tradeoff) or( tto or (willingness pay) or utilities
or utility or daly or (disability adjusted life) or
(quality of life) )or( (life quality) or qaly* or
(quality adjusted) or qwb* or hui or hui1 or
hui2 or hui3 or qwi )) or (( sf36 or sf-36 or eq5d
or eq-5d or euroqol or euro-qol or (short form-
36) or shortform-36 or (sf thirtysix) or (sf thirty-
six) )or( (shortform thirtysix) or (shortform
thirty-six) or (short form thirtysix) or (short
form thirty-six) )or( hrql or hrqol or h-qol or
hql or hqol or hye or hyes or (health* year*
equivalent*) or (health utilit*) )) or ((states
value) or (states values) or (states valuing) or
(states valued) or (states valuation) or (state
valuation) or dalys) 

7. (psoria* arthrit*) or (psoria* arthropath*) 
8. ((psoria* arthrit*) or (psoria* arthropath*)) and

((( (general health questionnaire) or
(nottingham health profile) or (patient
generated index) )or( (sickness impact profile)
or ghq or nhp or pgi or sip or uksip or wtp )) or
(( (quality wellbeing) or (quality well-being) or
(preference based) or (dermatology life quality
index) )or( (health status) or (state value) or
(state values) or (state valuing) or (state valued)
or dlqi or hspv )) or (( (health related quality
life) or rosser or (standard gamble*) or (time
trade off) or (time tradeoff) )or( tto or
(willingness pay) or utilities or utility or daly or
(disability adjusted life) or (quality of life) )or
( (life quality) or qaly* or (quality adjusted) or
qwb* or hui or hui1 or hui2 or hui3 or qwi )) or
(( sf36 or sf-36 or eq5d or eq-5d or euroqol or
euro-qol or (short form-36) or shortform-36 or
(sf thirtysix) or (sf thirty-six) )or( (shortform
thirtysix) or (shortform thirty-six) or (short form
thirtysix) or (short form thirty-six) )or( hrql or
hrqol or h-qol or hql or hqol or hye or hyes or
(health* year* equivalent*) or (health utilit*) ))
or ((states value) or (states values) or (states
valuing) or (states valued) or (states valuation)
or (state valuation) or dalys)) 

ISI Science and Technology Proceedings (Web of
Knowledge): 1990–2004 (25 June update)
Social Science Citation Index and Science
Citation Index (Web of Science –
http://wos.mimas.ac.uk/): 1981–2004 (27 June
update)
The same strategy was used in both instances. 
The search of ISI Science and Technology

Proceedings retrieved four references and that of
Social Science Citation Index and Science Citation
Index retrieved 54 references.

#1 TS=(sf36 or sf-36 or eq5d or eq-5d or
euroqol or euro-qol or (short SAME form-36)
or shortform-36 or (sf SAME thirtysix) or (sf
SAME thirty-six))

#2 TS=((shortform SAME thirtysix) or
(shortform SAME thirty-six) or (short SAME
form SAME thirtysix) or (short SAME form
SAME thirty-six))

#3 TS=(hrql or hrqol or h-qol or hql or hqol or
hye or hyes or (health* SAME year* SAME
equivalent*) or (health SAME utilit*))

#4 TS=(tto or (willingness SAME pay) or
utilities or utility or daly or dalys or
(disability SAME adjusted SAME life) or
(quality SAME life) )

#5 TS=((quality SAME wellbeing) or (quality
SAME well-being) or (preference SAME
based) or (dermatology SAME life SAME
quality SAME index) )

#6 TS=((health SAME status) or (state* SAME
value) or (state* SAME values) or (state*
SAME valuing) or (state* SAME valuation) or
(state* SAME valued) or dlqi or hspv)

#7 TS=((health SAME related SAME quality
SAME life) or rosser or (standard SAME
gamble*) or (time SAME trade SAME off) or
(time SAME tradeoff))

#8 TS=((life SAME quality) or qaly* or (quality
SAME adjusted) or qwb* or hui or hui1 or
hui2 or hui3 or qwi)

#9 TS=((general SAME health SAME
questionnaire) or (nottingham SAME health
SAME profile) or (patient SAME generated
SAME index))

#10 TS=((sickness SAME impact SAME profile)
or ghq or nhp or pgi or sip or uksip or wtp)

#11 #1 or #2 or #3 or #4 or #5 or #6 or #7 or
#8 or #9 or #10

#12 TS=((psoria* SAME arthrit*) or (psoria*
SAME arthropath*))

#13 #11 and #12
#14 TS=(animal or animals or dog or dogs or

hamster* or mice or mouse or rat or rats or
bovine or sheep or guinea*)

#15 #13 not #14

All databases were searched from 1990 to date.

Search 4: economic models for PsA
MEDLINE and In-Process Citations (OVID 
Online – http://www.ovid.com/): 1990–2004/July
week 3
This search retrieved 26 references.
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1 exp decision support techniques/ or exp
survival analysis/

2 exp models, economic/ or decision trees/
3 markov.mp. or exp models, statistical/
4 (decision analytic model$ or decision tree$ or

simulation model$ or decision analysis).ti,ab.
5 (explanatory model$ or statistical model$ or

monte carlo or decision model$).ti,ab.
6 (survival analy$ or mathematical model$).ti,ab.
7 or/1-6
8 animals/
9 human/
10 8 not (8 and 9)
11 7 not 10
12 11 not (letter or editorial or comment).pt.
13 arthritis, psoriatic/
14 (psoria$ adj2 (arthrit$ or arthropath$)).mp.
15 13 or 14
16 12 and 15
17 exp decision support techniques/ or exp

survival analysis/
18 exp models, economic/ or decision trees/
19 markov.mp. or exp models, statistical/
20 (decision analy$ model$ or decision tree$ or

simulation model$ or decision analy$).ti,ab.
21 (explanatory model$ or statistical model$ or

monte carlo or decision model$).ti,ab.
22 (survival analy$ or mathematical model$).ti,ab.
23 or/17-22
24 animals/
25 human/
26 24 not (24 and 25)
27 23 not 26
28 27 not (letter or editorial or comment).pt.
29 arthritis, psoriatic/
30 (psoria$ adj2 (arthrit$ or arthropath$)).mp.
31 29 or 30
32 28 and 31
33 from 32 keep 1-26

EMBASE (OVID Online – http://www.ovid.com/):
1980–2004 week 29
This search retrieved 24 references.

1 decision support system/
2 medical decision making/
3 decision theory/
4 survival/
5 statistical model/
6 probability/
7 monte carlo method/
8 (decision support technique$ or economic

model$ or decision tree$).tw.
9 (decision analytic model$ or simulation

model$ or decision analysis).tw.
10 (explanatory model$ or markov or statistical

model$ or monte carlo or decision model$).tw.

11 (survival analy$ or mathematical model$).tw.
12 or/1-11
13 exp psoriasis/
14 (psoria$ or antipsoria$ or anti-psoria$).mp.
15 13 or 14
16 12 and 15
17 16 not (editorial or letter or note).pt.
18 exp ANIMAL/ or Animal Experiment/ or

Nonhuman/ or (cat or cats or dog or dogs or
animal or animals or rat or rats or hamster or
hamsters or feline or ovine or bovine or canine
or sheep).ti,ab,de.

19 Human/ or Human Experiment/
20 18 not (18 and 19)
21 17 not 20
22 decision support system/
23 medical decision making/
24 decision theory/
25 survival/
26 statistical model/
27 probability/
28 monte carlo method/
29 (decision support technique$ or economic

model$ or decision tree$).tw.
30 (decision analy$ model$ or simulation model$

or decision analy$).tw.
31 (explanatory model$ or markov or statistical

model$ or monte carlo or decision 
model$).tw.

32 (survival analy$ or mathematical model$).tw.
33 or/22-32
34 Psoriatic Arthritis/
35 (psoria$ adj2 (arthrit$ or arthropath$)).mp.
36 34 or 35
37 33 and 36
38 37 not (editorial or letter or note).pt.
39 exp ANIMAL/ or Animal Experiment/ or

Nonhuman/ or (cat or cats or dog or dogs or
animal or animals or rat or rats or hamster or
hamsters or feline or ovine or bovine or canine
or sheep).ti,ab,de.

40 Human/ or Human Experiment/
41 39 not (39 and 40)
42 38 not 41 (24)
43 from 42 keep 1–24

National Research Register (NRR) (CD-ROM):
2004 Issue 2
This search retrieved one reference.

#1 DECISION SUPPORT TECHNIQUES
explode all trees (MeSH)

#2 SURVIVAL ANALYSIS explode all trees
(MeSH)

#3 MODELS ECONOMIC explode all trees
(MeSH)

#4 DECISION TREES single term (MeSH)
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#5 MODELS STATISTICAL explode all trees
(MeSH)

#6 (MARKOV:TI or MARKOV:AB)
#7 ((DECISION next ANALY* next MODEL*)

or (SIMULATION next MODEL*) or
(DECISION next ANALY*) or (DECISION
netx TREE*))

#8 ((EXPLANATORY next MODEL*) or
(STATISTICAL next MODEL*) or (MONTE
next CARLO) or (DECISION next
MODEL*))

#9 ((SURVIVAL next ANALY*) or
(MATHEMATICAL next MODEL”))

#10 (#1 or #2 or #3 or #4 or #5 or #6 or #7
or #8 or #9)

#11 ARTHRITIS PSORIATIC single term
(MeSH)

#12 PSORIA* near ARTHRIT*
#13 PSORIA* near ARTHROPATH*
#14 (#11 or #12 or #13)
#15 (#10 and #14)

Cochrane Central Register of Controlled Trials
(CENTRAL) (Cochrane Library via the 
Internet – http://www.update-software.com/
clibng/cliblogon.htm): 2004 Issue 2
This search retrieved one reference.

#1 DECISION SUPPORT TECHNIQUES
(explode all trees)

#2 SURVIVAL ANALYSIS (explode all trees)
#3 MODELS ECONOMIC (explode all trees)
#4 DECISION TREES (single term)
#5 MODELS STATISTICAL (explode all trees)
#6 (markov:ti or markov:ab)
#7 ((decision next analy* next model*) or

(simulation next model*) or (decision next
analy*) or (decision next tree*))

#8 ((explanatory next model*) or (statistical
next model*) or (monte next carlo) or
(decision next model*))

#9 ((survival next analy*) or (mathematical next
model*))

#10 (#1 or #2 or #3 or #4 or #5 or #6 or #7
or #8 or #9)

#11 ARTHRITIS PSORIATIC (single term)
#12 psoria* near arthrit*
#13 (psoria* near arthropath*)
#14 (#11 or #12 or #13)
#15 (#10 and #14)

NHS Economic Evaluation Database 
(NHS EED) (CRD administration database): 
1990–2004/June
This search retrieved no references.

1. s decision(w)analysis(w)model$

2. s decision(w)analyses(w)model$
3. s decision(w)analytic(w)model$
4. s simulation(w)model$
5. s decision(w)analy$
6. s decision(w)tree$
7. s explanatory(w)model$
8. s statistical(w)model$
9. s monte(w)carlo
10. s decision(w)model$
11. s survival(w)analy$
12. s mathematical(w)model$
13. s markov
14. s s1 or s2 or s3 or s4 or s5 or s6 or s7 or s8 or

s9 or s10 or s11 or s12 or s13
15. s psoria$(2w)arthrit$
16. s psoria$(2w)arthropath$
17. s s15 or s16
18. s s14 and s17

Health Economic Evaluation Database (HEED)
(CD-ROM): 1990–2004/June
This search retrieved no references.

1. AX=’decision analy* model*’
2. AX= ‘simulation model*’
3. AX= ‘decision analy*’
4. AX= ‘decision tree*’
5. AX= ‘explanatory model*’
6. AX= ‘statistical model*’
7. AX= ‘monte carlo’
8. AX= ‘decision model*’
9. AX= ‘survival analy*’
10. AX= ‘mathematical model*’
11. markov
12. CS=1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR

8 OR 9 OR 10 OR 11
13. AX= ‘psoria* arthrit*’ within 2
14. AX= ‘psoria* arthropath*’ within 2
15. CS=13 OR 14
16. CS=12 AND 15

EconLit (SilverPlatter on the web –
http:/arc.uk.ovid.com/): 1969–2004/June
This search retrieved no references.

#1 markov
#2 decision analy* model* or simulation 

model* or decision analy* or decision 
tree*

#3 explanatory model* or statistical model* or
monte carlo or decision model*

#4 survival analy* or mathematical model*
#5 #1 or #2 or #3 or #4
#6 psoria* near arthrit*
#7 psoria* near arthropath*
#8 #6 or #7
#9 #5 and #8
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ISI Science and Technology Proceedings (Web of
Knowledge): 1990–2004 (16 July update)
Social Science Citation Index and Science
Citation Index (Web of
Science – http://wos.mimas.ac.uk/): 1981–2004
(16 July update)
The same strategy was used in both instances. 
The searches of both ISI Science and Technology
Proceedings and Social Science Citation Index 
and Science Citation Index retrieved no
references.

#1 markov
#2 decision analy* model* or simulation model*

or decision analy* or decision tree*
#3 explanatory model* or statistical model* or

monte carlo or decision model*
#4 survival analy* or mathematical model*
#5 #1 or #2 or #3 or #4
#6 psoria* same arthrit*
#7 psoria* same arthropath*
#8 #6 or #7
#9 #5 and #8

All databases were searched from inception date.

Search 5: treatment pathways for PsA
MEDLINE and In-Process Citations (OVID 
Online – http://www.ovid.com/): 1990–2004/June
week 2
This search retrieved 28 references.

1 guideline.pt.
2 practice guideline.pt.
3 exp guidelines/
4 health planning guidelines/
5 treatment$ pathway$.mp.
6 treatment$ path way$.mp.
7 care pathway$.mp.)
8 care path way$.mp.
9 clinical pathway$.mp.
10 clinical path way$.mp.
11 treatment$ path$.mp.
12 (treatment$ route$ or guideline$ or guide

line$).mp.
13 or/1-12
14 arthritis, psoriatic/
15 (psoria$ adj2 (arthrit$ or arthropath$)).mp.
16 14 or 15
17 13 and 16
18 from 17 keep 1-28

EMBASE (OVID Online – http://www.ovid.com/):
1980–2004 week 27
This search retrieved 48 references.

1. exp practice guideline/

2. (treatment pathway$ or treatment path
way$).mp.

3. (care pathway$ or care path way$).mp.
4. (clinical path way$ or clinical pathway$).mp.
5. (treatment$ path$ or treatment$ route$).mp.
6. (guide line$ or guideline$).mp.
7. or/1-6
8. Psoriatic Arthritis/
9. (psoria$ adj2 (arthrit$ or arthropath$)).mp.
10. or/8-9
11. 7 and 10

National Research Register (NRR) (via the
Internet – http://www.update-software.com/
projects/nrr/): 2004 Issue 2
This search retrieved two references.

#1 GUIDELINES explode all trees (MeSH)
#2 HEALTH PLANNING GUIDELINES single

term (MeSH)
#3 ((TREATMENT next PATHWAY*) or

(TREATMENT next PATH next WAY*) or
(TREATMENTS next PATHWAY*) or
(TREATMENTS next PATH next WAY*))

#4 ((CARE next PATHWAY*) or (CARE next
PATH next WAY*) or (CLINICAL next
PATHWAY*) or (CLINICAL next PATH next
WAY*))

#5 ((TREATMENT next PATH*) or
(TREATMENTS next PATH*) or
(TREATMENT next ROUTE*) or
(TREATMENTS next ROUTE*))

#6 (GUIDELINE* or (GUIDE next LINE*))
#7 (#1 or #2 or #3 or #4 or #5 or #6)
#8 ARTHRITIS PSORIATIC single term

(MeSH)
#9 (PSORIA* near ARTHRIT*)
#10 (PSORIA* near ARTHROPATH*)
#11 (#9 or #10)
#12 (#7 and #11)

Cochrane Central Register of Controlled 
Trials (CENTRAL) (Cochrane Library via 
the Internet – http://www.update-
software.com/clibng/cliblogon.htm): 2004 
Issue 2
This search retrieved two references.

#1 GUIDELINES explode all trees (MeSH)
#2 HEALTH PLANNING GUIDELINES single

term (MeSH)
#3 ((treatment next pathway*) or (treatment

next path-way*) or (treatments next
pathway*) or (treatments next path-way*))

#4 ((care next pathway*) or (care next path-
way*) or (clinical next pathway*) or (clinical
next path-way*))
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#5 ((treatment next path*) or (treatments next
path*) or (treatment next route*) or
(treatments next route*))

#6 (guideline* or guide-line*)
#7 (#1 or #2 or #3 or #4 or #5 or #6)
#8 ARTHRITIS PSORIATIC single term

(MeSH)
#9 psoria* near arthrit*
#10 psoria* near arthropath*
#11 (#9 or #10)
#12 (#7 and #11)

NHS Economic Evaluation Database (NHS EED)
(CRD administration database): 1990–2004/June
This search retrieved no references.

1. S treatment$(w)pathway$ or
treatment$(w)path(w)way$

2. S care(w)pathway$ or care$(w)path(w)way$
3. S clinical(w)pathway$ or

clinical$(w)path(w)way$
4. S treatment$(w)path$ 
5. S treatment$(w)route$
6. S guideline$ or guide(w)line$
7. S s1 or s2 or s3 or s4 or s5 or s6
8. S psoria$(2w)arthrit$ or

psoria$(2w)arthropath$
9. S s7 and s8

Health Economic Evaluation Database (HEED)
(CD-ROM): 1990–2004/June
This search retrieved no references.

1 ax=psoria*
2 ax=path* or guide*
3 cs=1 and 2

EconLit (SilverPlatter on the web –
http:/arc.uk.ovid.com/): 1969–2004/May
This search retrieved no references.

#1 guideline*
#2 treatment* pathway* 
#3 treatment* path-way* 
#4 treatment* path way* 
#5 care pathway* 
#6 care path way* 
#7 care path-way* 
#8 clinical pathway* 
#9 clinical path way* 
#10 clinical path-way* 
#11 treatment* path* 
#12 treatment* route* or guideline* or guide

line* or guide-line* 
#13 (care pathway*) or (treatment* path way*) or

(treatment* path-way*) or (treatment* route*
or guideline* or guide line* or guide-line*)

or (treatment* pathway*) or (treatment*
path*) or (guideline*) or (clinical path-way*)
or (clinical path way*) or (clinical pathway*)
or (care path-way*) or (care path way*) 

#14 psoria* near arthrit* 
#15 psoria* near arthropath* 
#16 (psoria* near arthrit*) or (psoria* near

arthropath*) 
#17 ((care pathway*) or (treatment* path way*)

or (treatment* path-way*) or (treatment*
route* or guideline* or guide line* or guide-
line*) or (treatment* pathway*) or
(treatment* path*) or (guideline*) or (clinical
path-way*) or (clinical path way*) or (clinical
pathway*) or (care path-way*) or (care path
way*)) and ((psoria* near arthrit*) or
(psoria* near arthropath*)) 

ISI Science and Technology Proceedings (Web of
Knowledge): 1990–2004 (25 June update)
Social Science Citation Index and Science
Citation Index (Web of Science –
http://wos.mimas.ac.uk/): 1981–2004 (27 June
update)
The same strategy was used in both instances. 
The search of ISI Science and Technology
Proceedings retrieved one reference and that of
Social Science Citation Index and Science Citation
Index retrieved no references.

#1 ((treatment* same pathway*) or (treatment*
same path-way*) or (care same pathway*) or
(care same path-way*))

#2 ((clinical* same pathway*) or (clinical* same
path-way*) or (treatment* same path*) or
(treatment* same route*))

#3 (guideline* or guide-line*)
#4 #1 or #2 or #3
#5 ((psoria* same arthrit*) or (psoria* same

arthropath*))
#6 #4 and #5

All databases were searched from their inception.
In total, 113 references were retrieved for this
topic.

Search 6: Internet searches to locate
guidelines for PsA
The following websites were searched on 21 June
2004 using the keyword Psoriatic:

NeLH Guidelines Finder
(http://rms.nelh.nhs.uk/guidelinesfinder/)
This search retrieved one reference.

eGuidelines (http://www.eguidelines.co.uk/)
This search retrieved five references.
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Health Services/Technology Assessment Text
(HSTAT) (http://hstat.nlm.nih.gov/hq/Hquest/
screen/HquestHome/s/52877) 
This search retrieved no references.

National Guidelines Clearinghouse
(http://www.guideline.gov/) 
This search retrieved one references.

Scottish Intercollegiate Guidelines Network
(SIGN) (http://www.sign.ac.uk/index.html)
This search retrieved no reference.

Clinicians Health Channel
(http://www.clinicians.vic.gov.au/guidelines/
index.html)
This search retrieved no references.

Medical Services Advisory Committee (MSAC)
(http://www.health.gov.au/msac/msacapps.htm)
This search retrieved no references.

New Zealand Health Technology Assessment
(NZHTA) (http://nzhta.chmeds.ac.nz/)
This search retrieved no references.

National Health and Medical Research Council
(NHMRC) (http://www.health.gov.au/nhmrc/
publications/cphome.htm) 
This search retrieved no references.

New Zealand Guidelines Group (NZGG)
(http://www.nzgg.org.nz/) 
This search retrieved no references.

Australian Safety and Efficacy Register of New
Interventional Procedures (ASERNIP)
(http://www.surgeons.org/asernip-s/)
This search retrieved no references.

Centre for Clinical Effectiveness (CCE – Monash)
(http://www.med.monash.edu.au/healthservices/
cce) 
This search retrieved no references.

All resources were searched from inception 
date.

Additional searches
Citation searching
Social Science Citation Index and Science
Citation Index (Web of Science –
http://wos.mimas.ac.uk/): 1981–2004 (searched
on 19 November 2004)
This search retrieved 17 references.

To identify cohort studies of PsA, a search was
carried out for articles that had cited the following
studies:

Sokoll KB, Helliwell PS. Comparison of disability and
quality of life in rheumatoid and psoriatic arthritis. 
J Rheumatol 2001;28:1842–6.

Kane D, Stafford L, Bresnihan B, FitzGerald O. A
classification study of clinical subsets in an inception
cohort of early psoriatic peripheral arthritis – ‘DIP or
not DIP revisited’. Rheumatology 2003;42:1469–76.

Kane D, Stafford L, Bresnihan B, FitzGerald O. 
A prospective, clinical and radiological study of early
psoriatic arthritis: an early synovitis clinic experience.
Rheumatology 1460;42:1460–8.

Kay L, Walker D. Therapy for psoriatic arthritis:
sometimes a conflict for psoriasis. Br J Rheumatol 1998;
37:234–5.

Search for cohort studies
Few suitable RCTs were identified, so a focused,
pragmatic search was carried out in OVID
MEDLINE to identify cohort studies of psoriatic
arthritis.

MEDLINE (OVID Online – http://www.ovid.com/):
1990–2004/November week 2
This search retrieved 151 references.

1 *ARTHRITIS, PSORIATIC/
2 psoriatic arthritis.ti.
3 1 or 2
4 COHORT STUDIES/
5 LONGITUDINAL STUDIES/
6 PROSPECTIVE STUDIES/
7 DISEASE PROGRESSION/
8 Follow-Up Studies/
9 or/4-8
10 9 and 3

Search for publications about the
Toronto Psoriatic Arthritis 
Program
A search was undertaken to find research relating
to this database.

MEDLINE (OVID Online – http://www.ovid.com/):
1990–2004/November week 2
This search retrieved 14 references.

1 ARTHRITIS, PSORIATIC/
2 psoriatic.ti,ab.
3 1 or 2
4 toronto.ti,ab.
5 gladman dd.au.
6 3 and 4 and 5
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Further author searches
The following searches were undertaken to check
for relevant publications by key authors.

MEDLINE (OVID Online – http://www.ovid.com/):
1990–2004/November week 3
This search retrieved 13 references.

1. ARTHRITIS, PSORIATIC/
2. psoriatic arthritis.ti,ab.
3. 1 or 2
4. (emery p or emery pc or emery pe or emery pj

or emery pt or emery pw).au.
5. 3 and 4

MEDLINE (OVID Online – http://www.ovid.com/):
1990–2004/November week 3
This search retrieved 13 references.

1. ARTHRITIS, PSORIATIC/
2. psoriatic arthritis.ti,ab.
3. 1 or 2
4. (mchugh n or mchugh nj).au.
5. 3 and 4

ISI Science and Technology Proceedings (Web of
Knowledge – http://wos.mimas.ac.uk/):
1990–2004 (searched on 26 November 2004)
This search retrieved 1 reference.

#1 AU=emery P*
#2 TS=psoriatic arthritis
#3 #1 and #2

This search retrieved 10 references.

#1 AU=McHugh
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All of the criteria listed below should be scored with one of the following responses:

Yes (Y) Not stated (NS) 
No (N) Not applicable (NA) 
Partial (P) Unclear (U).

Study: 

Appendix 2

Quality assessment tool

1 Were the eligibility criteria for the study adequately specified?
Adequate: study population clearly defined

2 Was an a priori power calculation for adequate sample size performed? 

3 Was the sample size adequate for the analysis of the primary outcome variable?

4 Was the number of participants who were randomised stated?

5 Was the method used to assign participants to treatment groups truly random? 
Adequate: computer-generated random numbers, random number tables 
Inadequate: alternation, case record numbers, birth dates, days of the week

6 Was the trial described as double-blind?

7 Was allocation of treatment concealed?
Adequate: centralised or pharmacy-controlled assignment, serially numbered containers, serially numbered
opaque envelopes, on-site computer-based systems where assignment is unreadable until after allocation, other
robust measures to prevent revelation of a participant’s treatment 
Inadequate: alternation, case record numbers, days of the week, open random number lists

8 Were the individuals administering the treatment blinded to the treatment allocation?

9 Were the outcome assessors blinded to the treatment allocation?

10 Were the participants blinded to the treatment allocation?

11 Was the blinding procedure successful?

12 Were adequate details of the treatment groups at baseline presented? 
Adequate: information on age, nature and severity of psoriasis, previous treatments

13 Were the treatment groups comparable at baseline? 
Answer ‘Yes’ if no important differences or if appropriate adjustments had been made for any differences in the
baseline characteristics of the treatment groups

14 Were the treatment groups similar in terms of co-interventions that could influence the results?

15 Was participant compliance with the assigned treatment adequate?

16 Were all participants who were randomised accounted for at the end of the trial?

17 Was a valid ITT analysis performed?
Adequate: all participants randomised included in efficacy analysis, all randomised participants who took at least
one dose of trial medication included in efficacy analysis

18 Were at least 80% of those randomised included in the follow-up assessment?
Answer ‘Yes’ if at least 80% of those randomised provided complete data with regard to the primary outcome(s)

Quality rating = 

Excellent: The answer is ‘Yes’ to all of the criteria.
Good: The answer is ‘Yes’ to all of the following criteria: 1, 3, 4, 6, 10, 12–14, 16–18. 
Satisfactory: The answer is ‘Yes’ to all of the following criteria: 1, 3, 6, 13, 17. 
Poor: The answer is NOT ‘Yes’ to one or more of the criteria listed for ‘Satisfactory’.
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No trials were excluded from the review because they compared different regimens of the same DMARD
or compared a DMARD with or without a concomitant agent.

Appendix 3

Excluded studies
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Appendix 4

Data extraction tables: intervention efficacy
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Appendix 5

Data extraction tables: intervention adverse events
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Adverse effects of etanercept
Information regarding the adverse effects of
etanercept was reviewed in three ways. First,
information from standard reference texts was
summarised. Second, information from existing
reviews was summarised. Lastly, a systematic
review of RCTs of etanercept in PsA and clinical
studies in other indications that were of at least 24
weeks’ duration and had included at least 100
patients was conducted.

Information from standard reference
texts
The adverse effects of etanercept summarised
from standard reference sources 84–86,175 are listed
below.

Adverse events that are frequent and requiring
medical attention are infection, respiratory tract
infection and varicella infection. Adverse events
that are frequent but require medical attention
only if they continue or are bothersome are
abdominal pain, headache, injection-site reaction,
nausea and vomiting, pharyngitis, rhinitis and
sinusitis. Adverse events that are less frequent but
requiring medical attention are abdominal abscess,
septic arthritis, bronchitis, cellulitis, cholecystitis,
hypertension, hypotension, pneumonia,
pylonephritis, sepsis and development of new
positive ANA or anti-double-stranded DNA
antibodies. Adverse events that are rare but
requiring medical attention are aplastic anaemia,
generalised anaemia, CNS effects suggestive of
MS, transverse myelitis or other demyelinating
conditions, leukopenia, optic neuritis,
pancytopenia, neutropenia, seizures,
thrombocytopenia and TB. Adverse events that are
less frequent or rare and only require medical
attention if they continue or are bothersome are
anorexia, asthenia, cough, cutaneous vasculitis,
diarrhoea, dry eyes, dry mouth, dyspepsia, fatigue,
foot abscess, joint pain, leg ulcer, ocular
inflammation, generalised pain, skin rash and
subcutaneous nodules.

Serious adverse events reported with etanercept
include malignancies, asthma, infections, heart
failure, myocardial infarction, myocardial
ischaemia, chest pain, syncope, cerebral ischaemia,

hypertension, hypotension, cholecystitis,
pancreatitis, gastrointestinal haemorrhage,
bursitis, confusion, depression, dyspnoea,
abnormal healing, renal insufficiency, kidney
calculus, deep vein thrombosis, pulmonary
embolism, membranous glomerulonephropathy,
polymyositis, thrombophlebitis, liver damage,
leucopenia, paresis, paresthesia, vertigo, allergic
alveolitis, angioedema, scleritis, bone fracture,
lymphadenopathy, ulcerative colitis and intestinal
obstruction.

Other side-effects include hypersensitivity
reactions (including angioedema, bronchospasm,
urticaria and anaphylaxis), worsening heart
failure, fever, depression, lupus erythematosus-like
syndrome and pruritus. Other effects reported for
etanercept are oesophagitis, pancreatitis,
gastrointestinal haemorrhage, myocardial or
cerebral ischaemia, venous thromboembolism,
dyspnoea, bone fracture, renal impairment,
polymyositis, bursitis and lymphadenopathy

This list of adverse effects appears very
comprehensive but provides only limited
information on the significance and frequency of
individual events.

Information from existing reviews of
etanercept
In addition to the standard reference texts, there
have been a large number of articles and reviews
published regarding the adverse effects of
etanercept.64–73 To date the main areas of concern
relate to the potential of etanercept to increase the
risk of infections, malignancy, heart failure,
conditions secondary to the development of
autoimmune antibodies, haematological disorders
and demyelinating disease.

Infections
Like other treatments for RA, psoriasis or PsA
etanercept is immunosuppressant and all carry a
risk of rendering the patient susceptible to
infection. The most frequently occurring
infections associated with etanercept and other
anti-TNF are upper respiratory tract infections.
These are generally not serious, that is, they do
not require hospitalisation or intravenous
antibiotics. The Food and Drug Administration
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(FDA) review in August 200193 reported that of an
estimated 82,000 patients treated worldwide with
etanercept there had been 13,000 MedWatch
reports, 2782 (21%) of which were of infections. 

Mycobacterium tuberculosis infection (TB) is a major
concern with anti-TNF agents. This is because
TNF is important for controlling M. tuberculosis
infection within the body. About 95% of those
infected will contain the organism via an 
effective cell-mediated immune response.
Exposure to anti-TNF agents may permit
reactivation of latent infection. The number of
cases with infliximab has been estimated as 
24.4 cases per 100,000 compared to a rate of 
6.2 cases per 100,000 in patients with RA. Data
reviewed by the FDA in August 200193 indicated
that the risk of TB with etanercept seems lower
than with infliximab. However, differences in
incidences may reflect different background
prevalence and there may be other confounding
factors; the relative risk of TB with infliximab and
etanercept is difficult to quantify. The review
concluded that testing for TB prior to etanercept
therapy was not warranted but that caution was
required and physicians need to be alert to the
possibility of TB infections in patients treated with
etanercept.

Other infections which may be of significance are
due to Listeria monocytogenes, Streptococcus
pneumonias, Aspergillus fumigatus, Histoplasma
capsulatum, Cryptococus neoformans, Pneumocystis
jiroveci (carinii) and Coccidiodes immitis and
opportunistic infections.

Congestive heart failure (CHF)
The pharmacology of anti-TNFs suggested the
possibility that these agents would have beneficial
effects in patients with CHF. Two fairly large
randomised double-blind placebo-controlled trials
found no evidence of efficacy for etanercept.
However, one trial found a trend towards a higher
mortality with etanercept and this appeared to be
dose related. These findings were not
substantiated by the second trial and therefore the
risk of increased mortality in patients with CHF
from etanercept cannot be considered definitive. 

Malignancy
There is no real indication that etanercept is
associated with an increase in solid tumours over
the background rate. There is some concern
regarding the incidence of lymphoma, which has
been reported for etanercept. Lymphomas are
more common in patients with RA and there is
uncertainty whether this is related to the disorder

or to the treatments used for RA. Most commonly
associated with anti-TNF therapy is Hodgkin’s
lymphoma, with an apparent time to onset of
10–21 months. It is not known if this is worse
than the incidence associated with other
DMARDS.

Development of antibodies
Treatment with etanercept has been associated with 
the development of antibodies in some patients:
non-neutralising antibodies, ANA and anti-double-
stranded DNA antibodies. Generally, the
development of these antibodies has not been
found to be clinically significant but there have
been some reports of symptoms consistent with
lupus-like syndrome.

Lupus-like syndromes
Reports of a lupus-like rash associated with
positive antibodies appear to represent a real but
very rare side-effect of etanercept therapy. None
of the cases were associated with systemic features
of SLE or with a definite diagnosis of SLE.

Demyelinating disease
Concerns were established after several
spontaneous reports of demyelinating disease
associated with etanercept: some of new cases of
MS and others of exacerbations of existing MS.
The pharmacology of anti-TNFs suggests a
possible therapeutic role in MS, but an RCT of an
anti-TNF drug (not etanercept) found an adverse
effect of therapy. This finding was reflected in the
experience of two patients with MS treated with
infliximab. The FDA review93 concluded that
although the evidence is not conclusive, “TNF
agents as a class, may worsen MS in some patients.
Caution is clearly warranted in treating patients
with pre-existing demyelinating syndromes or in
continuing etanercept therapy in patients who
develop a demyelinating syndrome.”

Seizures
There have been reports of seizures or convulsions
in patients treated with etanercept. However, the
association with etanercept therapy is not clear:
the condition of some patients with pre-existing
seizures was not exacerbated by etanercept
therapy.

Haematological adverse effects
There have been rare reports of aplastic anaemia
and cases of pancytopenia. Although the cases 
of aplastic anaemia represent a rare event, the 
rate is higher than would have been expected.
This increased rate may reflect the higher
prevalence in patients with RA. All the cases 
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of pancytopenia were confounded by other factors
and the association with etanercept is very 
unclear.

Intestinal perforation
Several cases of intestinal perforation have been
reported for etanercept. The FDA review93

concluded that the incidence did not appear to be
in excess of the background incidence and that
evidence for an association with etanercept was
not strong.

Against this background information on the
adverse effects profile of etanercept, we reviewed
systematically all long-term (greater than
24 weeks) studies of at least 100 patients for
further information on the adverse effects of
etanercept.

Adverse events for etanercept: data
from included studies
Ten clinical studies that provided data on the
adverse events of etanercept were identified.36,74–83

Details of all studies are presented in the data
extraction tables [Appendix 4, section ‘Data
extraction tables: intervention efficacy –
etanercept’ (p. 110)]. Each of these 10 studies 
had included at least 100 patients and provided 
at least 24 weeks’ data. Five of these studies 
were of patients treated with etanercept for 
RA, two were of patients with psoriasis, one 
was of patients with PsA, one study was of patients
with ankylosing spondylitis and the last was of
patients with either RA, PsA or ankylosing
spondylitis. 

Overall, there are data available on the adverse
effects of etanercept over 24 weeks (6 months),
1 year and 2 years or more.

Adverse effects of etanercept over 24 weeks
(6 months)
Six studies provided data on the adverse effects of
etanercept given for a period of 24 weeks
(6 months) (Table 34).36,74,77,80,82,83 Two were of
patients with psoriasis and there was one each of
patients with PsA, RA, ankylosing spondylitis and
any rheumatic disease. Four of these studies were
placebo-controlled double-blind RCTs and one
was also a double-blind RCT but provided no
placebo data. The sixth study was an uncontrolled
retrospective case series.

The total number of patients reporting an adverse
event was not reported in any of the studies. In
the one double-blind RCT of patients treated for
PsA, non-infectious adverse events occurred in

64% of patients treated with etanercept 25 mg
twice weekly compared with 66% treated with
placebo.83 Patients with psoriasis were studied in
one placebo-controlled double-blind RCT83 and
one double-blind RCT but with no placebo data.82

Individual adverse events reported by 5% or more
of etanercept-treated patients in at least one of the
studies are listed in Table 35. In the placebo-
controlled RCTs, injection-site reaction was
reported in 9–49% of etanercept-treated patients
compared with 0–13% of placebo-treated patients.
In the placebo-controlled trial of psoriasis
patients, sinusitis was more common in
etanercept-treated patients than placebo-treated
patients. 

The proportion of patients suffering an infection
during treatment with etanercept 25 mg was
reported in three double-blind RCTs: two placebo-
controlled and one in which the control was
etanercept 50 mg. Unfortunately, most of these
data are commercial-in-confidence, although it
can be reported that the trial of PsA found the
rate of infection on active treatment and placebo
to be about the same (40 and 43%).82 Upper
respiratory tract infections appeared to be more
common in etanercept-treated patients than in
placebo-treated patients. Of the four trials that
reported placebo-controlled data, only that for PsA
did not report a higher rate in the active
treatment group. Individual studies reported
urinary tract infection, herpes simplex infection
and bronchitis.

Serious infections were reported by fewer than 1%
of patients in any group in the controlled trials.
The case series of 149 patients reported a rate of
3%.

Serious adverse events were uncommon and
reported approximately equally on active and
placebo treatments. The case series reported the
highest rate (3%). 

Withdrawals due to adverse events were not
consistently higher in etanercept-treated patients
compared with placebo; the highest rate reported
was 5.6% in the uncontrolled case series.

In the one study that reported it, the proportion
of patients developing anti-etanercept antibodies
by 24 weeks was 2%.

The RCT comparison between etanercept 25 mg
and etanercept 50 mg twice weekly found no
increase in adverse events associated with the
higher dose.82
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Adverse effects of etanercept over 12 months 
(1 year)
Data from two double-blind RCTs of patients
suffering from RA were available for the adverse
events of etanercept 25 mg over 12 months of
treatment.75,78 Unfortunately, in both of these RCTs
the control was MTX and therefore comparative
placebo data were not available. The most common
adverse events (those reported by ≥10% of patients
in at least one of these trials) are listed in Table 35.
One study reported the proportion of patients
experiencing any adverse event (86%),75 and the
same study reported a rate of 59% for any infection.
Injection-site reaction was the most commonly
reported adverse event in both trials. Neutropenia
was reported in one of these long-term trials; this
adverse effect has not been seen in trials of shorter
duration. Upper respiratory tract infection was
common (35% reported in one trial78) and skin
infections were reported in 14% of patients.78 These
findings are reflected by an uncontrolled open-label
follow-up study of etanercept in patients with RA.79

Serious infections occurred in 4% of patients in one
RCT75 and in 3% in the other RCT.78 Opportunistic
infections were not reported for any of the studies.
Cases of cancer were reported at rates from <1% to
2% across these studies; one of the uncontrolled
open-label follow-up studies reported that the rate
of malignancy had not changed over the course of
the study.79

Other serious adverse events reported in one of
the RCTs occurred at a rate of 11%. The rate 
of withdrawals reported by these three 1-year
studies in RA varied: 11% and 2% in the two
RCTs75,78 and 8% in the uncontrolled open-label
follow-up study.79 One study reported the
proportion of patients developing anti-etanercept
antibodies: <3%.78

One-year data for etanercept in psoriasis patients
were available from one uncontrolled follow-up
study;81 unfortunately, these are commercial-in-
confidence and cannot be presented.

Adverse effects of etanercept over 2 years or more
Three studies provided data on the adverse effects
of etanercept over a period of 2 years or
more.36,76,78 Of these, two were open-label follow-
up of RCTs and one was an uncontrolled
observational study. Two were of patients with RA
and one was of patients with PsA. The results from
these studies are summarised in Table 36.

The long-term data for PsA patients come from an
extension of an RCT.36 Again, these data are
commercial-in-confidence and cannot be

presented. Furthermore, data on serious adverse
effects were not reported for this study.

Even with these long-term data, the information
relating to serious adverse events, particularly
serious infections and cancer, are sparse. Serious
infection and opportunistic infections are not
reported. 

Two-year data from two studies, one of patients
with RA and the other of patients with PsA,36,78

indicate a higher rate of adverse events in patients
with RA. Injection-site reaction was the most
common non-infectious adverse event in both
trials. Other adverse events such as headache,
nausea, rash, diarrhoea and rhinitis occurred at a
[Confidential information removed] frequency in
the RA trial than in the PsA trial. These
differences may reflect differences in the
underlying disease or the concomitant medication
taken by the two populations.

In the one study that reported it, the proportion
of patients developing anti-etanercept antibodies
was 3.9%.

Summary of adverse events data
for etanercept
In summary, 24 weeks of treatment with etanercept
25 mg twice weekly is associated with a high rate of
adverse events, but this rate is not demonstrably
higher than that seen in placebo-treated patients.
Only injection-site reactions (including ecchymosis,
bruising or bleeding at the injection site) and
possibly an increase in respiratory tract infections
are clearly linked to etanercept. The overall rate of
infections with etanercept is high but not
necessarily higher than that on placebo. Serious
infections have been reported at a rate of
approximately 3% of patients and represent a
concern with etanercept therapy. In clinical trials,
the rate of withdrawals due to adverse events was
no higher than with placebo, indicating that
generally the drug was well tolerated. 

Data regarding anti-etanercept antibodies are also
scarce, with few studies reporting them. The rates
reported indicated that up to 6% of patients might
develop antibodies.

Most long-term data for 2 years or more for
etanercept are from patients with RA.
Furthermore, published long-term data are poorly
reported and therefore of limited value. With
longer term use, neurological adverse events are
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reported and haematological effects such as
neutropenia appear. However, it is unclear how
treatment related such affects are. As identified
from earlier reviews, the main areas of concern
relate to the potential of etanercept to increase the
risk of serious infections, malignancy, heart failure,
conditions secondary to the development of
autoimmune antibodies, haematological disorders
and demyelinating disease. These serious events
are uncommon and not readily identified from the
published reports of clinical trials. 

Adverse effects of infliximab
Information from standard reference
texts
The adverse effects of infliximab summarised from
standard reference sources (USPDI 2004, BNF
September 2004, Martindale 2002, Centocor,
Remicade SPC July 2004) are listed below.

Infliximab has been associated with acute infusion-
related reactions, including anaphylactic shock,
and delayed hypersensitivity. Antibodies to
infliximab may develop and have been associated
with an increased frequency of infusion reactions.
Concomitant administration of
immunomodulators has been associated with lower
incidence of antibodies to infliximab and a
reduction in the frequency of infusion reactions.

Other common adverse events associated with
infliximab are infusion-related reactions [including
fever, chills, pruritus, urticaria, chest pain,
dyspnoea, flushing, headache, hypotension
(dizziness/fainting)], viral infection (e.g. influenza,
herpes infections), serum sickness-like reactions,
lupus-like syndrome, respiratory tract allergic
reactions, anaphylactic reactions, headache,
vertigo/dizziness, flushing, upper respiratory tract
infection, lower respiratory tract infection (e.g.
bronchitis, pneumonia), sinusitis, nausea,
vomiting, diarrhoea, abdominal pain, dyspepsia,
rash, increased sweating, dry skin, fatigue, myalgia
and elevated hepatic transaminases.

Adverse events which are uncommon are abscess,
cellulitis, moniliasis, sepsis, bacterial infection, TB,
fungal infection, hordeolum, anaemia, leukopenia,
lymphadenopathy, lymphocytosis, lymphopenia,
neutropenia, thrombocytopenia, lupus-like
syndrome, respiratory tract allergic reactions,
pharyngitis, sinusitis, rhinitis, cough, anaphylactic
reactions, depression, confusion, agitation,
amnesia, apathy, nervousness, somnolence,
insomnia, exacerbation of demyelinating disease

suggestive of MS, conjunctivitis, endophthalmitis,
keratoconjunctivitis, periorbital oedema, syncope,
bradycardia, palpitation, cyanosis, arrythmia,
worsening heart failure, ecchymosis/haematoma,
hot flushes, hypertension, hypotension, petechia,
thrombophleblitis, vasospasm, peripheral
ischaemia, epistaxis, bronchospasm, pleurisy,
pulmonary oedema, constipation,
gastroesophageal reflux, cheilitis, diverticulitis,
abnormal hepatic function, cholecystitis, fungal
dermatitis/onychomycosis, eczema/seborrhoea,
bullous eruption, furunculosis, hyperkeratosis,
rosacea, verruca, abnormal skin pigmentation/
coloration, alopecia, myalgia, arthralgia, back
pain, urinary tract infection, pyelonephritis,
vaginitis, injections site reactions, oedema, pain,
chills/rigors, impaired healing, development of
autoantibodies and complement factor
abnormality.

Rare adverse events of inflixiamab are meningitis,
tachycardia, circulatory failure, pleural effusion,
intestinal perforation, intestinal stenosis, intestinal
obstruction, abdominal hernia, gastrointestinal
haemorrhage, hepatitis, granulomatous lesion,
abscess, opportunistic infections (such as TB,
atypical mycobacteria, pneumocystosis,
histoplasmosis, coccidioidomycosis, cryptococcosis,
aspergillosis, listeriosis and candidiasis),
pancytopenia, anaphylactic shock, serum sickness,
vasculitis, adult respiratory distress syndrome,
falls, palpitations, lymphoma, pain in rectum,
splenic infarction, tendon injury, urethral
obstruction, demyelinating disorders (such as MS
and optic neuritis), Guillain–Barré syndrome,
neuropathies, numbness, tingling, seizure,
interstitial pneumonitis/fibrosis, pancreatitis,
hepatitis and vasculitis (primarily cutaneous).

Adverse effects that have been reported very rarely
are salmonellosis, haemolytic anaemia, idiopathic
thrombocytopenic purpura, thrombotic
thrombocytopenic purpura, agranulocytosis,
transverse myelitis, pericardial effusion and
hepatocellular damage.

Information from existing reviews of
infliximab
In addition to the standard reference texts, there
have been a number of articles and reviews
published regarding the adverse effects of
infliximab.72,87–91 To date the main areas of
concern relate to the potential of infliximab to
trigger the development of autoimmune
antibodies and resultant conditions, immediate
and delayed infusion reactions, an increased risk
of infections, malignancy and heart failure.
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Development of antibodies
Infliximab is a chimeric antibody comprising a
75% human component and a 25% murine
component. Treatment with infliximab has been
associated with the development of anti-infliximab
antibodies (human antichimeric antibodies). The
development of these antibodies is associated with
acute infusion reactions (anaphylactic or
anaphylactoid reactions, delayed hypersensitivity-
type reactions) and altered drug pharmacokinetics
with diminution of clinical efficacy. In addition,
some patients develop ANA and anti-double-
strand DNA antibodies. The clinical significance
in terms of the risk of developing lupus-like
syndromes or demyelination disorders is unclear:
there have been cases of demyelinating disease
associated with infliximab and very rare reports of
a drug-induced lupus-like syndrome associated
with positive antibodies.

Infusion reactions
Infusion reactions are the most common adverse
event associated with infliximab. Some reports link
them with the development of antibodies, their
frequency increasing with subsequent infusions,
whereas others indicate that they are most
frequent with a first infusion. Infusion reactions
are usually mild with symptoms such as fever or
chills. More serious reactions result in chest pain,
hypotension and dyspnoea and there have been
some cases of anaphylaxis. Delayed
hypersensitivity reactions have also been reported.

Demyelinating disease
Cases of MS and demyelinating disease associated
with infliximab were reported in clinical trials.
Postmarketing surveillance has identified cases of
central demyelination, Guillain–Barré syndrome,
chronic inflammatory demyelinating
polyradiculoneuropathy, neuropathy, transverse
myelitis and optic neuritis. There have been two
patients with MS treated with infliximab whose MS
was exacerbated. There have been rare reports of
seizures or convulsions in patients treated with
infliximab. Caution is required if infliximab is used
in patients with pre-existing or recent onset central
nervous system demyelinating or seizure disorders. 

Infections
Like other treatments for RA, psoriasis or PsA
infliximab is immunosuppressant and all carry a
risk of rendering the patient susceptible to
infection. The most frequently occurring
infections associated with infliximab and other
anti-TNF agents are upper respiratory tract
infections. These are generally not serious, that is,
do not require hospitalisation or intravenous

antibiotics. The FDA review in July 2001 reported
that in clinical trials the rate of infection with
infliximab has not been found to be higher than
with placebo.92 Serious infections have included
pneumonia, bronchitis, peritonitis, septicaemia,
pyelonephritis, cellulitis, fungal infection and
herpes zoster infection.72

Mycobacterium tuberculosis infection is a major
concern with anti-TNF agents. This is because
TNF is important for controlling M. tuberculosis
infection within the body. About 95% of those
infected will contain the organism via an effective
cell-mediated immune response. Exposure to anti-
TNF agents may enable reactivation of latent
infection. Data reviewed by the FDA in March
2003 indicated that the number of reports of TB
within 6 months of treatment with infliximab was
higher than expected.93 The reporting rate for
cases of TB with infliximab across the USA and
the European Union (EU) was reported to be 0.5
per 1000 years of patient exposure.93 The
incidence in the USA was much lower than that in
the EU (0.2 per 1000 patient years compared with
1.4 per 1000 patient-years of exposure). Testing
patients for latent TB and the treatment of any
TB are required prior to initiating therapy with
infliximab. Programmes to educate doctors
regarding this have been undertaken in the USA
and the EU. 

Opportunistic infections are also of concern,
particularly atypical mycobacterial infections,
histoplasmosis, coccidioidomycosis, Pneumocystis
jiroveci (carinii) pneumonia, candidosis and
aspergillosis.72,93 These infections total 93 cases
from a total number exposed to infliximab of
163,000 patients.93

Congestive heart failure
The pharmacology of anti-TNFs suggested the
possibility that these agents would have beneficial
effects in patients with CHF. A randomised
double-blind placebo-controlled trial of 150
patients with NYHA III–IV CHF found no
evidence of efficacy for infliximab 5 or 10 mg.
However, the trial found a trend towards a
worsening clinical status with infliximab 10 mg
associated with hospitalisations for worsening CHF
and one death. Therefore, infliximab is
contraindicated in patients with moderate to
severe CHF and should be used with caution in
those with less severe CHF.176

Malignancy
There is concern that infliximab may increase the
risk of lymphoproliferative disease. Six cases have
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been reported in clinical trials. This rate is higher
than that in the general US population, but it may
not be higher than in the patient population being
treated for RA or Crohn’s disease. Data from the
National Database of Rheumatoid Arthritis reveal
nine cases of lymphoma for 6260 patients treated
with infliximab, and data from the TREAT Registry
of Crohn’s disease reported one lymphoma for
1628 patients treated with infliximab. These rates
were comparable to those for patients with RA or
Crohn’s disease not treated with infliximab. 

Other malignancies have been reported in
association with infliximab: in all clinical trials,19

cases have been reported for 1687 patients
treated. Compared with the Seer database, this
was not significantly higher than the number
expected in the general US population.
Postmarketing surveillance data revealed a total of
354 malignancies in patients treated with
infliximab. Gastrointestinal cancers were more
frequently reported in patients with Crohn’s
disease than RA, but it is unclear how overall rates
compare with those in the general population.

Haematological adverse effects
Haematological adverse effects were uncommon in
clinical trials, and postmarketing surveillance
revealed only rare cases of pancytopenia, and very
rare cases of haemolytic anaemia, idiopathic
thrombocytopenic purpura, thrombotic
thrombocytopenic purpura and agranulocytosis. 

Adverse events for infliximab: data
from included studies
Against the background information on the
adverse effects profile of infliximab, we reviewed
systematically all long-term (greater than
24 weeks) studies of at least 100 patients for
further information on the adverse effects of
infliximab. 

A total of 15 studies that met the review’s inclusion
criteria for adverse events data were
identified.61,76,94–106 Details of these studies are
summarised in Table 37 and presented in the data
extraction tables in Appendix 5, section ‘Data
extraction tables: intervention adverse events –
infliximab’ (p. 150).
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TABLE 37 Studies that met the inclusion criteria for evaluation of the adverse effects of infliximab

Study Design Indication Dose of Concomitant Concomitant Duration of 
infliximab per MTX? DMARDs? follow-up
i.v. infusion 
(mg/kg)

Antoni, 200561 DB-RCT PsA 5 No No 36–50 weeks

Baeten, 200394 PO Spondyloarthropathy 5 Up to approx.
2 years

Geborak, 200276 PO RA 3 Unclear 86% 2 years

Maini, 1998105 DB-RCT RA 1, 3 or 10 Yes No 26 weeks

Maini, 199998 DB-RCT RA 3 or 10 Yes No 30 and
54 weeks

Gottlieb, 2004106 DB-RCT Psoriasis 3 or 5 No No 30 weeks

Baert, 2003102 PO Crohn’s disease 5 2% of patients Yes 10 months

Cheifetz, 200397 RO Crohn’s disease Not reported Unclear Unclear 2.5 years

Cohen, 200099 PO Crohn’s disease Not reported Approx 9% Approx. 40% 1 year
of patients of patients

Colombel, 2004104 RO Crohn’s disease 5 11% of patients 93% of patients Median
17 months

Farrell, 200096 PO Crohn’s disease 5 No Yes 6 months

Hanauer, 2002103 DB-RCT Crohn’s disease 5–10 4% of patients 25% of patients 54 weeks

Hommes, 2002101 PO Crohn’s disease 5 31% of patients 66% of patients Median
17 months

Sample, 200295 RO Crohn’s disease 5 Unclear 68% of patients Median
24 weeks

Sands, 2004100 DB-RCT Crohn’s disease 5 1% of patients 33% of patients 54 weeks

DB-RCT, double-blind randomised controlled trial; PO, prospective observational study; RO, retrospective observational
study.



One of these studies is the main efficacy trial of
infliximab in PsA.61 This is the only study of
exclusively PsA patients. The 16-week RCT data in
this trial are supplemented by a 36-week long
open-label follow-up in which all patients were
treated with infliximab. For the sake of
completeness, the 16-week data are presented in
addition to the 36-week data. Overall in this study,
up to 49 patients received 50 weeks of infliximab
and up to 50 patients received 36 weeks of
infliximab. The adverse event data are summarised
in Table 38.

The placebo-controlled data up to 16 weeks
demonstrated that although the incidence of
adverse events with infliximab is high (73%), the
same is true for placebo (65%). Infusion reactions
were not more common with infliximab than with
placebo (8 and 10%, respectively).

The number of patients experiencing severe
infusion reactions, infection and infestations, upper
respiratory tract infection (not just treatment
related), serious infection and withdrawals 
due to adverse events were derived from
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TABLE 38 Adverse events of infliximab in psoriatic arthritis

IMPACT PsA, DB-RCT, 16 weeks IMPACT PsA, 20/36 weeks follow-up 
follow-up (36/50 weeks continuous infliximab)

Placebo Infliximab Placebo/infliximab Infliximab
n = 51 n = 52 n = 50 n = 49

Any adverse event 33 (65%) 38 (73%) 44 (88%) 41 (84%)

Non-infectious adverse events

Occurring in ≥ 5% patients

[Confidential information [Confidential [Confidential [Confidential [Confidential 
removed] information information information information 

removed] removed] removed] removed]

Infusion reactions 5 (10%) 4 (8%) 7(14%) 4 (8%)

Severe infusion reactions [Confidential [Confidential [Confidential [Confidential 
information information information information 
removed] removed] removed] removed]

Infectious adverse events including any serious infections
Occurring in ≥ 5% patients

[Confidential information [Confidential [Confidential [Confidential [Confidential 
removed] information information information information 

removed] removed] removed] removed]

Serious Infection 0 1 (2%) [Confidential [Confidential 
information information 
removed] removed]

Cancer [Confidential [Confidential 
information information 
removed] removed]

Other non-infectious serious 1 Rectal bleeding 0 [Confidential [Confidential 
adverse events resulting from information information 

diverticulitis removed] removed]

Withdrawals due to adverse [Confidential [Confidential [Confidential [Confidential 
events information information information information 

removed] removed] removed] removed]

Deaths [Confidential [Confidential [Confidential [Confidential 
information information information information 
removed] removed] removed] removed]

Positive test for antibodies [Confidential [Confidential [Confidential [Confidential 
information information information information 
removed] removed] removed] removed]

Other important adverse 
event results [Confidential [Confidential No patients had active TB. 12 severe 

information information adverse events [Confidential information 
removed] removed] removed]



commercial-in-confidence data and so cannot be
presented here.

The treatment-related adverse events that were
reported by at least four patients during the first
16 weeks of treatment with infliximab were
headache (four infliximab, three placebo),
bronchitis (three infliximab, four placebo), upper
respiratory tract infection (one infliximab, five
placebo), influenza-like symptoms (one infliximab,
four placebo), rhinitis (three infliximab, two
placebo) and rash (three infliximab, two placebo
patients). Serious adverse events reported in the
first 16 weeks of the study were one case of rectal
bleeding due to diverticulitis (placebo) and one
case of synovitis suspected of being infectious that
was culture negative (infliximab).

Data from the open-label phase of the study of
PsA found that with continued use the rates of
adverse events continued to be high (84%) and the
rate of infusion reaction remained constant at 8%.
Between 16 and 50 weeks (when all patients
received infliximab), the most common adverse
event was upper respiratory tract infection (23
patients), headache (seven patients), dizziness 
(six patients), influenza-like symptoms (five
patients), non-productive cough (five patients),
rhinitis (four patients), hypertension (four
patients) and sinusitis (four patients). Serious
adverse events that occurred during this phase 
of the study were surgery for inguinal hernia,
angina pectoris, atrial fibrillation, urinary
retention, chest pain, cerebrovascular event, fever,
acute gastroenteritis, pyelonephritis and leg
weakness.

No patient experienced TB infection or
opportunistic infection during the study, nor were
there any cases of autoimmune, cytopenic or
neurological events.

Only one other included study contained patients
with a diagnosis of PsA; this was a prospective
observational study of patients with
spondyloarthropathy.94 This study was a pooling
of the findings from three separate patient
cohorts, totalling 107 patients, 32 of whom had
PsA. Overall, 19/107 (18%) patients took MTX and
patients were followed for up to approximately
2 years, with a total follow-up of 191.5 years. 
For all patients the significant adverse events
included eight infections, nine serious infections,
one case of cancer and no deaths, with five
patients withdrawing owing to adverse events.
More than 90% of all patients tested antibody
positive.

Together these data provide some evidence of the
tolerability and safety of infliximab in patients
with PsA. However, many patients were not treated
concomitantly with MTX and the data do not,
therefore, reflect the situation with the use of
infliximab according to its product licence.

The three studies of infliximab in patients with RA
provide data on patients in most of whom
infliximab was used in combination with at least
one other DMARD.76,98,105 These data are
summarised in Table 39. 

In one 2-year prospective observational study of
135 patients, treated with infliximab 3 mg/kg i.v.
infusion, 86% used combination therapy,76 but
unfortunately whether all combination therapy
comprised infliximab with MTX was not reported.
Furthermore, only limited data were reported for
this study. Over the course of this study, two
serious infections, three cases of cancer, four
allergic reactions and one anaphylactic reaction,
two cases of lupus and two other serious adverse
reactions were reported. There were no fatal
reactions but three were life threatening. 

Two other studies of RA were conducted by the
same researchers and followed similar
protocols.98,105 Both were double-blind RCTs in
which infliximab plus MTX was compared with
MTX alone (MTX plus placebo). In the longer
and larger of the two trials,98 340 patients were
divided between four infliximab regimens: 3 or
10 mg/kg doses of infliximab at a frequency of
every 4 or 8 weeks (Table 39). Across all regimens
over a period of 30 weeks, infusion reactions 
were seen in 16–20% of patients compared with
10% of patients receiving MTX alone.
Hypersensitivity-type reactions were seen in 4.1%
of patients treated with infliximab plus MTX
compared with 2.3% of MTX treated patients.
There were no serious infusion reactions or
delayed hypersensitivity reactions in any
treatment group.

Infections were common on all treatments but
were more common with the 10 mg/kg regimens
compared with MTX (64 and 73% compared with
40%). The rate of serious infection was not higher
with infliximab plus MTX than with MTX alone at
30 or 54 weeks. The same was true for all serious
adverse events. There was one case of a lupus-like
reaction and five cases of cancer in infliximab-
treated patients. Death was reported at a rate of
1% in the infliximab/MTX-treated patients
compared with 3.5% on MTX alone. Withdrawals
due to adverse events occurred in 3–7% of the
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infliximab/MTX-treated patients compared with
8% of MTX-treated patients.

This trial provided useful data on the proportion
of patients developing antibodies on infliximab.
After 54 weeks, ANA were found in 53–68% of
patients treated with infliximab/MTX compared
with 26% treated with MTX alone. Anti-double-
stranded DNA antibodies were found in around
16% of infliximab patients at 30 weeks and around
10% at 54 weeks, but in no MTX-treated 
patient.

The findings of the smaller trial105 were less well
reported but generally reflect the findings from
the larger trial.

One trial in patients with psoriasis106 provided
data for the use of infliximab alone compared with
placebo in patients similar to a PsA population
(Table 40). The results from this double-blind
placebo-controlled trial reflect the findings of
other studies: adverse events were common with
infliximab, but were also common on placebo;
infusion reactions occur in around 20% of patients
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TABLE 40 Adverse events of infliximab in psoriasis with no DMARDs

Gottlieb, 2004106 (psoriasis, DB-RCT, 30 weeks 
follow-up; dosed at weeks 0, 2 and 6; 114 patients
also dosed at week 26)

Placebo 3 mg/kg 5 mg/kg
(n = 51) (n = 98) (n = 99)

Non-infectious adverse events
No. of patients with ≥ 1 adverse event (%) 32 (62.7) 76 (77.6) 78 (78.8)
No. of patients with serious adverse events (%) 4 (4.1) 8 (8.1) 12 (6.1)

Infusion reactions
No. of patients with infusion reactions (%) 1 (2.0) 18 (18.4) 22 (22.2)
No. of patients with serious infusion reactions (%) 0 (0.0) 0 (0.0) 0 (0.0)
No. of infusions with infusion reactions (%) 1 (0.7) 19 (5.6) 26 (7.6)

Mild 1 (0.7) 11 (3.2) 18 (5.2)
Moderate 0 (0.0) 8 (2.3) 6 (1.7)
Severe 0 (0.0) 0 (0.0) 2 (0.6)

Infusion reactions include headaches, chills, flushing, nausea, 
dyspnea, injection site infiltrations and taste perversion

Infectious adverse events including any serious infections
No. of patients with serious infections (%) 0 (0.0) 0 (0.0) 0 (0.0)

Cancer 0 1 (squamous cell 0
carcinoma)

Other non-infectious serious adverse events (no.) 1 (cholecystitis 2 (diverticulitis, 
and cholelithiasis) sepsis and

pyelonephritis)

Deaths 0 0 0

Withdrawals due to adverse events None stated None stated None stated

Positive test for anti-etanercept antibody
Antinuclear antibodies (%) 1/44 (2.3%) 19/83(22.9%) 20/80(25.0%)

Antibodies against double-stranded DNA 1/48(2.1%) 3/91(3.3%) 4/94(4.3%)
Antibodies to infliximab NA 21/76(27.6%) 17/87(19.5%)

Of those retreated at week 26, the
incidence of infusion reaction was
higher in those known to be antibody
positive compared with those known
to be antibody negative

Other important adverse event results Laboratory parameters that changed significantly from
baseline more often on infliximab than on placebo were
alanine transferase (34 vs 16% on placebo) and aspartate
transaminase (24 vs 14%).

DB-RCT, double-blind randomised controlled trial; NA, not applicable.
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but these are almost never serious and rarely
severe. The rate of infections was not reported but
there were no serious infections. No deaths or
withdrawals due to adverse events were reported.
In these patients, as in the RA population, the
proportion of patients developing antibodies was
significant and of concern.

Table 41 summarises data from long-term studies
of infliximab in patients with Crohn’s
disease.95–97,99–104 This population is in many ways
different from those with PsA and even within the
trials for Crohn’s disease patients are divided into
those with active non-fistulising disease and 
those with fistulising disease. Furthermore, most
patients within these trials were not treated with
concomitant MTX and many are on concomitant
corticosteroids. However, these data are included
here because they do reflect the experience 
of a large number of patients (total 1785) 
exposed to (mostly) 5 mg/kg maintenance dose 
of infliximab over follow-up periods of 6 months
to 2.5 years. 

Overall, these data reflect those from other patient
populations: infusion reactions and development
of antibodies are of concern with infliximab. As
with the other published long-term study data, the
clinical significance of the few cases of cancer and
other serious adverse events reported is impossible
to discern. The analysis of those adverse effects of
infliximab requires analysis of primary data.

Summary of adverse events data for
infliximab
Short-term studies of 16–30 weeks in a range of
indications have demonstrated that adverse events

are common with infliximab, but that they are not
necessarily higher than on placebo treatment.
These studies have identified clearly the problem
of infusion reactions with infliximab. These
reactions are usually not serious but the possibility
of serious infusion reactions is real. These data
and longer term data indicate that infections are
common in patients treated with infliximab, but it
is unclear if this represents an increased rate
caused by infliximab.

Infliximab therapy is associated with a risk of
developing antibodies, with a higher proportion of
patients testing positive after treatment.

With longer term data, one would like to answer
the questions of how significant infusion reactions
are: does the rate and/or severity of infusion
reactions increase or decrease with increasing
number of infusions? The data from the studies
that met our inclusion criteria have not helped to
answer these questions. Similarly, we have been
unable to shed light on the clinical significance of
reports of cancer, infections, heart failure and
other serious adverse events. 

Overall, infusion reactions and the development of
antibodies and infections appear to be the most
significant adverse effects of infliximab, with the
possible risk of lymphomas, SLE and MS,
requiring caution and further monitoring and
investigation. The data indicate that the
combination of infliximab and MTX is generally
as well tolerated as MTX alone; however, mild
infusion reactions, infections and possibly the risk
of malignancy are higher with the combination
therapy.
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Appendix 7

Data extraction tables: comparator efficacy
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model
{

# PROBABILITIES OF RESPONSE evidence synthesis model

for (j in 1:3) { # trials
pc[j]~dbeta(calpha,cbeta)
rplac[j]~dbin(pc[j],nplac[j]) # control response
# add fixed treatment effect
logit(pt[j])<-logit(pc[j])+teffect[tresp[j]] 
rtreat[j]~dbin(pt[j],ntreat[j]) # treatment response

}

# PRIORS for probabilities of response
# control probability of response
ncontrol~dunif(0,prior.nmax)
prespcontrol~dunif(0,1)
calpha<-prespcontrol*ncontrol
cbeta<-ncontrol-calpha

# prior: treatment effects on probability of response
for (i in 1:2) {

teffect[i]~dnorm(0,teffect.prec) # on log-odds scale
}

# CHANGES IN HAQ evidence synthesis model
# 1. data conditional on response

for (j in 1:2) {
# get random baseline
dhaqbaseannual[j]~dnorm(naturalprogression.mean,naturalprogression.prec)
dhaqbase[j]<-dhaqbaseannual[j]/4
# calculate predicted value for each cell
dhaqpredplac[j,1]<-dhaqbase[j]
dhaqpredplac[j,2]<-dhaqbase[j]+idhaqplacresp
dhaqpredtreat[j,1]<-dhaqbase[j]+idhaqtreatnoresp[tdhaq[j]]
dhaqpredtreat[j,2]<-dhaqbase[j]+idhaqtreatresp[tdhaq[j]]
# fit predictions to data
for (k in 1:2) {

dhaqplac.prec[j,k]<-1/pow(dhaqplac.se[j,k],2)
dhaqtreat.prec[j,k]<-1/pow(dhaqtreat.se[j,k],2)
dhaqplac[j,k]~dnorm(dhaqpredplac[j,k],dhaqplac.prec[j,k])
dhaqtreat[j,k]~dnorm(dhaqpredtreat[j,k],dhaqtreat.prec[j,k])
}

}

# 2. data not conditioned on response
# index 3 is mease2000.
# get random baseline
dhaqbaseannual[3]~dnorm(naturalprogression.mean,naturalprogression.prec)
dhaqbase[3]<-dhaqbaseannual[3]/4

Appendix 8

Evidence synthesis model WinBUGS code
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# calculate predicted value for each cell
dhaqpredplac[3,1]<-dhaqbase[3]
dhaqpredplac[3,2]<-dhaqbase[3]+idhaqplacresp
dhaqpredtreat[3,1]<-dhaqbase[3]+idhaqtreatnoresp[tdhaq[3]]
dhaqpredtreat[3,2]<-dhaqbase[3]+idhaqtreatresp[tdhaq[3]]

# calculate mease2000pred and compare to data.
mease2000.predtreat<-pt[3]*dhaqpredtreat[3,2]+

(1-pt[3])*dhaqpredtreat[3,1] # treatment arm
mease2000.predplac<-pc[3]*dhaqpredplac[3,2]+

(1-pc[3])*dhaqpredplac[3,1]

# calculate haq change from baseline in percent.
mease2000.predtreatpc<-mease2000.predtreat/mease2000.basehaqtreat*100 
mease2000.predplacpc<-mease2000.predplac/mease2000.basehaqplac*100
# calculate predicted precision using reported SE and true mean.
mease2000.dhaqpctreat.prec<-1/pow(mease2000.dhaqpctreat.se,2)
mease2000.dhaqpcplac.prec<-1/pow(mease2000.dhaqpcplac.se,2)
# compare to mease2000 data
mease2000.dhaqpctreat~

dnorm(mease2000.predtreatpc,mease2000.dhaqpctreat.prec)
mease2000.dhaqpcplac~

dnorm(mease2000.predplacpc,mease2000.dhaqpcplac.prec)

# PRIORS for HAQ model
# idhaq for treatment and placebo responders, and for treatment
# non-responders
for (i in 1:2) {

idhaqtreatnoresp[i]~dnorm(0,idhaq.prec) # on haq scale
idhaqtreatresp[i]~dnorm(0,idhaq.prec)

}
idhaqplacresp~dnorm(0,idhaq.prec)

# informative prior on natural progression
baselinedhaqprior.mean<-leeds.mean
baselinedhaqprior.prec<-1/pow(leeds.se,2)
naturalprogression.mean~dnorm(baselinedhaqprior.mean,baselinedhaqprior.prec)
# random-effects variance for natural progression
naturalprogression.prec<-1/pow(naturalprogression.sd,2)

# ######### OUTPUT #########
# what do we want to predict?

# OV[1] treatment I probability of response
# OV[2] treatment E probability of response
# OV[3] placebo probability of response
# OV[4] dhaq baseline
# OV[5] idhaq placebo response
# OV[6] idhaq treatment(I) non-response
# OV[7] idhaq treatment(I) response
# OV[8] idhaq treatment(E) non-response
# OV[9] idhaq treatment(E) response

# probabilities of response under placebo, treatments 1 and 2.
ov[3]<-prespcontrol
logit(ov[1])<-logit(ov[3])+teffect[1]
logit(ov[2])<-logit(ov[3])+teffect[2]
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# HAQ changes
ov[4]<-naturalprogression.mean/4
ov[5]<-idhaqplacresp
ov[6]<-idhaqtreatnoresp[1]
ov[7]<-idhaqtreatresp[1]
ov[8]<-idhaqtreatnoresp[2]
ov[9]<-idhaqtreatresp[2]

}

################ DATA ###############
list(

# response data
# the studies are numbered Impact=1, Mease2004=2, Mease2000=3 throughout!
# arm 1 (treatment arm)
rtreat=c(40,73,26),
ntreat=c(52,101,30),
tresp=c(1,2,2), # which treatment: 1=I, 2=E
# arm 2 (placebo)
rplac=c(7,32,7),
nplac=c(52,104,30),

# dhaqs for each trial and arm

(CiC information removed)

tdhaq=c(1,2,2), # impact is infliximab, mease2004 is etanercept

mease2000.basehaqtreat=1.2,
mease2000.basehaqplac=1.2,
mease2000.dhaqpctreat=-64.2,
mease2000.dhaqpcplac=-9.9,
mease2000.dhaqpctreat.se=7.2,
mease2000.dhaqpcplac.se=7.8,

# natural progression
leeds.mean=0.07, leeds.se=0.03,

# constants describing “uninformative” priors
naturalprogression.sd=0.1,
prior.nmax=50000,
teffect.prec=0.0001,
idhaq.prec=0.0001

)





Health Technology Assessment 2006; Vol. 10: No. 31

223

© Queen’s Printer and Controller of HMSO 2006. All rights reserved.

Appendix 9

Data extraction and quality assessment tables for 
economic evaluations

Cost-effectiveness model (Wyeth) – data extraction

Primary source Company submission

Author Wyeth Pharmaceuticals UK

Date 16 July 2004

Type of economic Cost-effectiveness analysis; health effects in terms of QALYs; NHS cost perspective (in base 
evaluation case)

Currency used UK £ 

Year to which costs apply Drug and monitoring costs 2000–01; Monthly Index of Medical Specialities (MIMS) 2003, 2004

Staff costs: PSSRU; year not specified

Direct hospital costs based on a UK study on RA; year not specified

Perspective used NHS

Timeframe Results presented at 6 months, 1 year, 5 years and 10 years 

Comparators The model compares two options: (i) a sequence with etanercept (monotherapy 25 mg or with
MTX) and either CSA with MTX or leflunomide on initial treatment failure; (ii) a sequence of
either CSA with MTX or leflunomide only. In both options, after withdrawal from DMARDs it is
assumed that the disease will remain uncontrolled and progressive, and the only potential
treatment is palliation (referred to as experimental therapies)

Source(s) of effectiveness Etanercept. Phase 2 study 16-0612;60 Phase 3 study 16-003036

data Leflunomide. Randomised trial46

CSA. Randomised trial107

Withdrawal rates for etanercept and leflunomide. Based on evidence from RA rather than
PsA.177,178

Annual HAQ progression. Open label extension of Mease trial for PsA patients13,76,179

Source(s) of resource Dosage drugs: MIMS 
use data Monitoring and administration assumptions: BSR guidelines

Other direct costs based on expert opinion (Leeds, Birmingham)

Source of mortality data Assumption of no differential mortality between options. Mortality based on UK life tables
together with standardised mortality ratios of 1.59 for women and 1.65 for men indicating a
higher mortality rate in PsA patients

Sources of utility data HAQ is used as the measure of disability (measured on a 0–3 scale, with a higher score being
worse), the progress of which is halted in patients responding to etanercept. To obtain QALYs, 
an OLS regression analysis was undertaken to estimate mean EQ-5D index utilities for a given
HAQ score. This was based on data collected in PsA patients in Leeds (no publication is
available detailing this work). The OLS equation was

Utility = (–0.3 × HAQ) + 0.81777

Source(s) of unit cost data PSSRU Health and Social Care Unit Costs

MIMS

Direct hospital costs (e.g. hospitalisations, surgical interventions, ambulatory and community
care) based on results for RA reported by Kobelt et al. (2002)29 at 1999 prices

Modelling approach used The model has been developed as an individual patient-level simulation with PSA. The ability to
track individuals through a number of possible clinical pathways, but in which only one individual
is modelled at a time, is the key feature of the model structure

continued
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Primary source Company submission

The model was extended beyond the trial duration to a longer term time horizon by
incorporating mortality based on UK life tables, inflated by a standardised mortality ratio to
indicate inflated mortality in PsA, and a number of assumptions over disease progression 

Response rate is measured by the PsARC and this determines the proportion of patients who
stay on treatment at 12 weeks. Improvement in disability is measured using the HAQ index.
Costs (other than the drugs being evaluated) and utilities are implemented through their
relationship with HAQ. The link between HAQ and EQ-5D utility was based on an OLS
regression on a cohort of PsA patients in Leeds. The annual withdrawal rate and the annual
HAQ progression for responders are important parameters influencing the cost-effectiveness
results

A key assumption is that patients who are responding to etanercept are assumed to experience
no progression in HAQ, an assumption not applied to comparators

There is uncertainty regarding what happens to patients once they fail on a given therapy (who
initially repond). Two scenarios are modelled: (i) that the patient’s HAQ deteriorates by the
same amount that it initially improved; (ii) that their HAQ returns to what it was at baseline.
Given the assumption of no HAQ progression while responding, these two scenarios amount to
the same thing for etanercept

A number of factors (i.e. HAQ at baseline, disease duration, age, sex, presence of polyarthritis,
use of etanercept with concomitant MTX, etc.) are considered in a multivariate regression
based on the Mease trial. This is used to predict annual HAQ progression (split by 3-month
periods), matched with the demographics and disease parameters of the clinical trial patients.
Hence the extrapolation is not based on the characteristics of any PsA cohort but on a sample
of patients with the same disease severity, duration and demographics as the Mease trial
patients. Also, the covariance relationship of the parameters included in the HAQ regressions
(at 4 and 12 weeks) were calculated using a Cholesky decomposition for the probabilistic
analysis

Summary of effectiveness From a baseline HAQ of 1.1, etanercept shows a gain of 0.04 utilities at 6 months over CSA 
results treatment. At 5 years the gain is 0.46 and at 10 years the QALY gain is 0.82

Summary of cost results The net additional cost of etanercept compared with CSA is £2996 at 6 months. This difference
increases over time up to £23,112 at 10 years, as annual fixed drug costs are building up owing
to the difference in annual withdrawal rates between biologics and comparators

Summary of cost- The incremental cost per QALY gained of etanercept diminishes as time goes by: at 6 months 
effectiveness results the ICER is £66,589 per QALY, whereas at 5 years this has fallen to £37,398 and at 10 years to

£28,189

Sensitivity analysis The probability of etanercept being a cost-effective strategy compared with CSA for a 10-year
time horizon is 58% for a threshold of £30,000 per QALY, while the probability falls to 5% for a
threshold of £20,000. CEACs are not reported at 6 months and 1–2 years but results from the
cost-effectiveness plane indicate that etanercept is not cost-effective for this time horizon at a
threshold of £30,000 per QALY (all base-case analysis results). A large number of univariate
sensitivity analyses were generating ICERs from £35,216 per QALY if using a lower rate for
HAQ progression, to £17,195 when incorporating indirect costs

Main conclusions Subject to the assumptions made in the analysis, the base-case estimate of incremental cost per
QALY gained over 10 years was £28,189, with a probability of being cost-effective of 0.58 given
a £30,000 per QALY decision threshold
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Cost-effectiveness model submitted by Wyeth – quality assessment
All items will be graded as either ✓ (item adequately addressed), ✕ (item not adequately addressed), 
? (unclear or not enough information), NA (not applicable) or NS (not stated)

Wyeth Pharmaceuticals submission

Study question Comments

1. Costs and effects examined ? Some relevant resource use and unit costs used as input parameters in
the model are not properly stated in the report

2. Alternatives compared ? The proportion of patients who are on CSA or leflunomide is not made
explicit in the sequences (i.e. neither after withdrawal from etanercept
nor at the start of the sequence with DMARDs). The way in which the
model presents its ‘structural options’ (i.e. three comparator options)
seems to contradict the narrative description of the sequences and the
results stated in the report

3. The viewpoint(s)/perspective of the ✓
analysis is clearly stated (e.g. NHS, 
society)

Selection of alternatives
4. All relevant alternatives are compared ✕ Etanercept is indicated for the treatment of active and progressive PsA 

(including do nothing if applicable) in adults when the response to previous DMARD therapy has been
inadequate. The licence indication per se would seem to justify the
exclusion of MTX and SSZ as comparators. However, this would also
seem to exclude CSA and leflunomide as relevant alternatives. The
licence would suggest comparison against other licensed drugs in the
class (i.e. infliximab) and palliative care

5. The alternatives being compared are ✕ The description of the sequences in the report and the results obtained 
clearly described (who did what, to from the model do not match. The results section (7.9) only describes 
whom, where and how often) results for CSA, with the leflunomide option only analysed in the

univariate sensitivity analysis
6. The rationale for choosing the alternative ? The rationale is provided but it would seem unreasonable

programmes or interventions compared 
is stated

Form of evaluation
7. The choice of form of economic ✓ Cost-effectiveness/utility analysis; effects in terms of QALYs

evaluation is justified in relation to the 
questions addressed

8. If a cost-minimisation design is chosen, NA
have equivalent outcomes been 
adequately demonstrated?

Effectiveness data
9. The source(s) of effectiveness estimates ✓

used are stated (e.g. single study, 
selection of studies, systematic review, 
expert opinion)

10. Effectiveness data from RCT or review ✓
of RCTs

11. Potential biases identified (especially if ✕ When data from PsA studies are not available, it is not always clear 
data not from RCTs) when estimates for RA are being used. Regarding the multivariate

regression on the Mease trial, the assumption that the placebo arm in
the etanercept trial is equal to effectiveness of CSA/leflunomide does
not seem to be justified based on the limited evidence provided 
(Table 7.4)

12. Details of the method of synthesis or NA
meta-analysis of estimates are given (if 
based on an overview of a number of 
effectiveness studies)

continued
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Study question Comments

Costs
13. All the important and relevant resource ? Direct costs estimated as a function of HAQ level based on a UK RA 

use included study.29 The list of resource use included is not stated
14. All the important and relevant resource ? Costs of high maintenance patient (i.e. after withdrawal from 

use measured accurately (with DMARDs) derived from expert opinion and direct hospital costs from 
methodology) a single UK study on RA

15. Appropriate unit costs estimated (with ✓
methodology)

16. Unit costs reported separately from ✕ Direct costs as a function of HAQ
resource use data

17. Productivity costs treated separately ✓ Indirect costs (productivity costs) as a function of HAQ based on one 
from other costs UK study on RA29

18. The year and country to which unit ✕ Year to which unit costs apply is not always clearly stated (e.g. PSSRU 
costs apply are stated with appropriate costs, direct hospital costs)
adjustments for inflation and/or currency 
conversion

Benefit measurement and valuation 
19. The primary outcome measure(s) for ✓ QALYs

the economic evaluation are clearly 
stated (cases detected, life-years, 
QALYs, etc.)

20. Methods to value health states and NA Based on EQ-5D index
other benefits are stated (e.g. time 
trade-off)

21. Details of the individuals from whom NA Based on EQ-5D index
valuations were obtained are given 
(patients, members of the public, 
healthcare professionals etc.)

Decision modelling
22. Details of any decision model used are ✓ Patient-level simulation model (discrete event simulation)

given (e.g. decision tree, Markov model)
23. The choice of model used and the key ✓

input parameters on which it is based 
are adequately detailed and justified 

24. All model outputs described adequately ✕ The results section does not explore all the potential scenarios build up
in the model (e.g. rebound assumptions)

Discounting
25. Discount rate used for both costs and ✓

benefits
26. Do discount rates accord with NHS ✕ Discounting was applied at 3.5% for both costs and benefits

guidance (1.5–2% for benefits; 6% for 
costs)?

Allowance for uncertainty
Stochastic analysis of patient-level data
27. Details of statistical tests and NA Probabilistic sensitivity analysis of decision model using 2nd-order 

confidence intervals are given for Monte Carlo simulation
stochastic data

28. Uncertainty around cost-effectiveness NA
expressed (e.g. CI around ICER, 
CEACs)

29. Sensitivity analysis used to assess NA
uncertainty in non-stochastic variables 
(e.g. unit costs, discount rates) and 
analytic decisions (e.g. methods to 
handle missing data)

Probabilistic analysis of decision models
30. Are all appropriate input parameters ✓

included with uncertainty?

continued
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Study question Comments

31. Is second-order uncertainty (uncertainty ✓ Both are assessed
in means) included rather than first 
order (uncertainty between patients)?

32. Are the probability distributions ✓ See above
adequately detailed and appropriate?

33. Sensitivity analysis used to assess ✓ See above
uncertainty in non-stochastic variables 
(e.g. unit costs, discount rates) and 
analytic decisions (e.g. methods to 
handle missing data)

Deterministic analysis 
34. The approach to sensitivity analysis is ✓

given (e.g. univariate, threshold analysis)
35. The choice of variables for sensitivity ✓

analysis is justified
36. The ranges over which the variables ✓

are varied are stated

Presentation of results 
37. Incremental analysis is reported using ✓

appropriate decision rules
38. Major outcomes are presented in a ✓

disaggregated as well as aggregated form
39. Applicable to the NHS setting ✓

Cost-effectiveness model (Schering-Plough) – data extraction

Primary source Company submission

Author Schering-Plough Ltd

Date 9 November 2004

Type of economic evaluation Cost-effectiveness analysis

Currency used UK £

Year to which costs apply 2003

Perspective used NHS

Timeframe Results for the Active Joint Model presented at 2, 5 (base case) 10 and 30 years. Results for
the Chronic Active Joint model based on a 5-, 10-, 30- (base case) and 45-year time horizons

Comparators Standard supportive therapy, mainly physiotherapy and NSAIDs 

Source(s) of effectiveness data IMPACT 1 trial61 used for weeks 0–50

Toronto Psoriatic Arthritis Research Programme (observational study). The natural history
of the disease beyond 50 weeks for the placebo arm was assessed from morbidity and
mortality data collected from this database.

Source(s) of resource use data Subsample (n = 100) of the Toronto Psoriatic Arthritis Research Programme database was
used to estimate the past 3 months direct health resource utilisations (i.e. health
professional costs, ambulatory care, hospitalisation, aids, drug costs and laboratory and
radiological tests) through a questionnaire

Drug administration and monitoring resource use is not stated. Apparently, only a chest 
X-ray and a PPD (purified protein derivative) skin test for tuberculosis are included as
baseline cost

Source(s) of unit cost data Canadian health resource utilisation was assigned UK based costs based on MIMS and
Charing Cross Hospital, London

Any other costs not covered by the above were converted to UK £ based on OECD
purchasing power parity table (2003)
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Modelling approach used Both the Chronic and the Active Joint models were developed as a Markov model using
individual patient-level simulation with PSA. The model was extended beyond the trial
duration using the Toronto PsA Research Programme database (in particular, beyond 50
weeks for the placebo arm). A subsample of 100 random patients from that database was
used to collect data on resource utilisation and EQ-5D through a questionnaire. Response
rates are not incorporated in the model, as treatment is assumed to be continuous unless
during the individual patient simulation 3 consecutive cycles (16 weeks) were experienced
at the highest active joint count (≥ 10). Annual withdrawal rates based on adverse effects or
lack of efficacy are also disregarded 

Summary of effectiveness For the Active Joint model, infliximab shows a gain of 1.47 QALYs at 5 years over standard 
results supportive therapy. Base-case results for the Chronic Joint model (30-year time horizon)

show a 6.2 QALY gain

Summary of cost results For the Active Joint model, the cost difference of infliximab compared with standard
supportive therapy is £54,049 at 5 years. The Chronic Joint model shows a £210,039 cost
difference at 30 years (base case)

Summary of cost- The ratio between incremental costs and QALYs diminishes as time goes by: at 2 years the 
effectiveness results ICER is £58,612 per QALY, whereas at 10 years this has fallen to £33,282 and at 30 years to

£31,071 (all results for the Active Joint Model). At the 45-year time horizon, the chronic
model shows an ICER of £35,327

Sensitivity analysis Apart from the sensitivity analysis of varying time horizons, only a sensitivity analysis on
discount rates is reported, with a minimal effect on cost-effectiveness

Main conclusions The model does not include either of the two main instruments that have been used for
measuring clinical response in PsA: the PsARC and the ACR. It does not consider the
inclusion of patient disability measures, such as the HAQ. Although the number of active
joints has been shown to be a good predictor for short-term outcomes, other outcome
measures should have been considered in order to capture the effect of disability in the long
term. Results need to be explored further in the light of different rebound scenarios; the
model does not make explicit what happens after patients withdraw from infliximab. It is
not made clear whether results are applicable to a UK setting given that direct costs are
based on resource use estimates from Canada rather than from the UK NHS

Cost-effectiveness model (Schering-Plough) – quality assessment
All items will be graded as either ✓ (item adequately addressed), ✕ (item not adequately addressed), 
? (unclear or not enough information), NA (not applicable) or NS (not stated)

Schering-Plough submission

Study question Comments

1. Costs and effects examined ✕ The treatment effect of infliximab which is implemented is not clear.
Some relevant resource use (monitoring tests) and unit costs (UK
infusion costs) used as input parameters in the model are not clear. 
A detailed description of the parameters used to populate the model is
not provided

2. Alternatives compared ? It seems like the comparator is ‘standard supportive therapy’, defined
as mainly physiotherapy and NSAIDs (Section 4.4). However, in Section
4.5.2, the decision model is said to compare infliximab with ‘standard
therapy’, defined as continued usual PsA management. No further
details of the parameters used for the comparator arm are provided

3. The viewpoint(s)/perspective of the ✕ The exclusion of productivity losses from the main analysis implicitly 
analysis is clearly stated (e.g. NHS, indicates a healthcare system perspective
society)

continued
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Study question Comments

Selection of alternatives
4. All relevant alternatives are compared ? According to the summary of product characteristics (SPC) indications, 

(including do nothing if applicable) infliximab is indicated for the treatment of active and progressive PsA in
adults when the response to previous DMARD therapy has been
inadequate. If the comparator used was the equivalent to ‘palliative care’
this would be the main alternative to infliximab. However, as already
mentioned, the nature of the comparator is not clear from the text

5. The alternatives being compared are ✕
clearly described (who did what, to 
whom, where and how often)

6. The rationale for choosing the ✕
alternative programmes or interventions 
compared is stated

Form of evaluation
7. The choice of form of economic ✕

evaluation is justified in relation to the 
questions addressed

8. If a cost-minimisation design is chosen, NA
have equivalent outcomes been 
adequately demonstrated?

Effectiveness data
9. The source(s) of effectiveness estimates ✓

used are stated (e.g. single study, 
selection of studies, systematic review, 
expert opinion)

10. Effectiveness data from RCT or review ✓ Supplemented by an observational study
of RCTs

11. Potential biases identified (especially if ✕ There are remarkable differences between the baseline characteristics 
data not from RCTs) of the patients from the IMPACT trial and the Toronto observational

study regarding the number of active joints (i.e. 95% of patients from
the IMPACT trial have ≥ 10 vs only 19% in the Toronto database) and
number of swollen joints. This point is noted but its consequences are
not explored

12. Details of the method of synthesis or NA
meta-analysis of estimates are given 
(if based on an overview of a number 
of effectiveness studies)

Costs
13. All the important and relevant resource ? Direct costs were stratified by active joint states, but no breakdown of 

use included such costs is provided. Monitoring costs for infliximab seem not to be
included in the analysis

14. All the important and relevant resource ✕ Not reported
use measured accurately (with 
methodology)

15. Appropriate unit costs estimated (with ? Not clearly reported
methodology)

16. Unit costs reported separately from ✕
resource use data

17. Productivity costs treated separately NA
from other costs

18. The year and country to which unit ✕ The year to which unit costs apply is not stated. We understand it is 
costs apply are stated with appropriate 2003 as they use the OECD PPP 2003 to convert Canadian currency to 
adjustments for inflation and/or currency UK £
conversion

Benefit measurement and valuation 
19. The primary outcome measure(s) for ✓ QALYs

the economic evaluation are clearly stated 
(cases detected, life-years, QALYs, etc.)

continued
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Study question Comments

20. Methods to value health states and other ✓ Based on the administration of the EQ-5D to a sample of patients in 
benefits are stated (e.g. time trade-off) the Toronto PsA database. This facilitates utility estimates for the

various Markov states used in the model
21. Details of the individuals from whom ✓ EQ-5D – UK public values

valuations were obtained are given 
(patients, members of the public, 
healthcare professionals, etc.)

Decision modelling
22. Details of any decision model used are ✓ Markov model

given (e.g. decision tree, Markov model)
23. The choice of model used and the key ✕ No justification for the choice of modelling approach is reported. Key 

input parameters on which it is based input parameters (direct costs, utilities) are reported but not in full 
are adequately detailed and justified detail

24. All model outputs described adequately ✓

Discounting
25. Discount rate used for both costs and ✓

benefits
26. Do discount rates accord with NHS ✕ 3.5% on costs and benefits (therefore not consistent with NICE’s 

guidance (1.5–2% for benefits; 6% current recommendation)
for costs)?

Allowance for uncertainty
Stochastic analysis of patient-level data 
27. Details of statistical tests and NA Probabilistic analysis of decision models

confidence intervals are given for 
stochastic data

28. Uncertainty around cost-effectiveness NA
expressed (e.g. CI around ICER, CEACs)

29. Sensitivity analysis used to assess NA
uncertainty in non-stochastic variables 
(e.g. unit costs, discount rates) and 
analytic decisions (e.g. methods to 
handle missing data)

Stochastic analysis of decision models
30. Are all appropriate input parameters ? We have to assume so; not clearly reported. No full description or list 

included with uncertainty? of input parameters is provided
31. Is second-order uncertainty (uncertainty ? Overall variability between patients (first order uncertainty) is explored 

in means) included rather than first order through the patient simulation. A probabilistic sensitivity analysis seems 
(uncertainty between patients)? to have been undertaken in order to explore parameter uncertainty,

but the methods used are not reported
32. Are the probability distributions ? Not reported

adequately detailed and appropriate?
33. Sensitivity analysis used to assess ✕ Very limited sensitivity analysis. Only conducted on the discount rates 

uncertainty in non-stochastic variables of 0, 5 and 7%
(e.g. unit costs, discount rates) and 
analytic decisions (e.g. methods to handle 
missing data)

Deterministic analysis 
34. The approach to sensitivity analysis is NA

given (e.g. univariate, threshold analysis)
35. The choice of variables for sensitivity NA

analysis is justified
36. The ranges over which the variables are NA

varied are stated

Presentation of results 
37. Incremental analysis is reported using ✓

appropriate decision rules
38. Major outcomes are presented in a ✕ Costs are not disaggregated

disaggregated as well as aggregated form
39. Applicable to the NHS setting ✕ It is not clear whether results are applicable to a UK setting given that

direct costs are based on resource use estimates from Canada rather
than from the UK NHS
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The PsA long-term model uses two results from
the evidence synthesis in evaluating how the

effects of the two treatments compare: the
response rates to either treatment and the changes
in HAQ score resulting from each treatment.

From the evidence synthesis, we also know the
response rates and changes in HAQ due to
placebo. However, placebo is not a long-term
treatment option and, therefore, we adjust the
effects of both treatments for the placebo effect.
The effects of both treatments are summarised in
terms of changes in HAQ score. The average
change in HAQ score resulting from each
treatment can be calculated using response rates
and the estimated HAQ changes conditional on
response. At each cycle, the changes in HAQ score
due to each treatment [etanercept, infliximab or
placebo (which is considered equivalent to
palliative care)] are shown in the Figure 9. The
HAQ change obtained under each possible path is
given on the right, with N denoting the natural
progression; i∆ denoting the incremental HAQ
change due to treatment response, treatment non-
response or placebo response and p denoting the
probability of response to either treatment or
placebo.

However, in our long-term model, whereas both
the treatment responders and the placebo group
continue to receive the HAQ change indicated
above throughout several cycles, the group of
treatment non-responders is taken off treatment
immediately after a single cycle. We therefore
simplify the long-term model to that shown in
Figure 10 and add the HAQ increment for
treatment non-responders (i∆noresp – pplaci∆plac)
separately whenever they are taken off treatment.

By calculating the HAQ change as above, we have
‘netted out’ the placebo effect from the treatment
effect.

Appendix 10

Details of adjustment for placebo response in the 
York Model

Treatment

Placebo

1 – pt

1

N + i∆resp – pplaci∆plac

N + i∆noresp – pplaci∆plac

N 

pt

FIGURE 9 Placebo effect adjustment at 12 weeks

Treatment

Placebo

1 – pt

1

N + i∆resp – pplaci∆plac

N 

N 

pt

FIGURE 10 Placebo effect adjustment after 12 weeks
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Appendix 11

Evidence on annual HAQ progression while on 
anti-TNF drugs

Treatment Mean SE Source Notes

Infliximab [Confidential [Confidential IMPACT open-label [Confidential information removed]
information information results127

removed] removed]

Etanercept [Confidential [Confidential Wyeth open-label [Confidential information removed]
information information study150

removed] removed]

Infliximab 0.11 NA Antoni et al., 2002180 54-week open-label PsA study, 10 patients. 50%
discontinuation after week 10, 4 because of
clinical remission. A total of 8 patients attained
ACR 70 responses by week 10, with 6 out of 8
maintaining it at week 54. HAQ progression
reported here is the difference between HAQ at
week 6 (i.e. initial 3 doses) and week 54. Single-
centre, Germany

Infliximab NA NA Feletar et al., 2004181 12-month observational study of 16 patients.
Treatment of refractory PsA. Six patient (38%)
discontinued treatment (mean time to treatment
discontinuation 24.5 weeks). Single-centre,
Canada

Etanercept NA NA Mease et al., 2004182 1-year open-label extension. After 145 patients
received 48 weeks of etanercept, 39% had an
HAQ disability score of zero

Etanercept NA NA Mease et al., 2004182 2-year open-label extension, 71 patients on
etanercept during 88 weeks. Only radiographic
progression measures reported

Infliximab NA NA Settas et al., 2004183 Retrospective 1-year open-label study, 26
patients. At week 52, 40% had an HAQ disability
of zero

NA, not applicable; SE, standard error.
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Unit costsa

Appendix 12

Details of costs used in the York Model

Unit costs £ (2004–05) Source

Drug costs
Etanercept cost per vial (25 mg) 89.38 BNF No. 48, September 2004 version 
Infliximab cost per vial (100 mg) 419.62 BNF No. 48, September 2004 version (7% price

reduction applied based on sales volume)

Hospital visit costs
Day-case rheumatology 515.00 NHS Reference Costs 2003 (HRG H26)
Outpatient rheumatology, first attendance 110.00 NHS Reference Costs 2003, Outpatients
Outpatient rheumatology, follow-up attendance 79.00 NHS Reference Costs 2003, Outpatients
Staff nurse, cost per patient-related hour 34.00 PSSRU Unit Costs of Health and Social Care 2004

Laboratory testsb

Full blood count (FBC) 2.42 York NHS Trust
ESR 2.39 York NHS Trust
LFT 0.61 York NHS Trust
U&E 1.12 York NHS Trust
Chest X-ray 21.20 York NHS Trust
TB Heaf test 7.09 NHS Reference Costs 2003
Antinuclear antibodies (ANA) 3.77 York NHS Trust
DNA binding (double-stranded DNA) 3.77 York NHS Trust

a We include costs of tests undertaken to determine eligibility (i.e. TB Heaf test and chest X-ray) for all patients. We cannot
predict the proportion of patients developing ‘lupus like’ symptoms so we include costs of antibodies tests as a one-off.
VAT not included in laboratory tests and drug acquisition drugs.

b Price year 2004–05, hospital costs. 
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Appendix 13

Evidence synthesis – specification of the prior 
distribution

Sensitivity analysis Base-case version

Response rates modelled as pco[j]~dnorm(baseMean,baseTau) pc[j]~dbeta(calpha,cbeta)
random baselines

Normal distribution Uniform distribution
(log-odds ratio scale) (0 – 1 interval)

Baseline priors baseMean~dnorm(0,0.0001) ncontrol~dunif(0,prior.nmax)
baseTau~dgamma(3,1) prespcontrol~dunif(0,1)

calpha<-prespcontrol*ncontrol
cbeta<-ncontrol-calpha
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