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ABSTRACT
Background

Auranofin is an oral gold compound used for the treatment of rheumatoid arthritis (RA). The use of auranofin has declined in the past
few years, perhaps due in part to conflicting results from different studies.

Objectives

To estimate the short-term efficacy and toxicity of auranofin for the treatment of (RA)

Search methods

An electronic literature search was conducted using MEDLINE and EMBASE, followed by hand searches of the reference lists of the

trials retrieved from the electronic search.

Selection criteria

All randomized controlled trials (RCTs) and controlled clinical trials (CCTs) comparing auranofin against placebo in patients with RA
Data collection and analysis

The methodological quality of the trials was assessed using Jadad’s score. Rheumatoid arthritis outcome measures were extracted from
the publications for the 6-month endpoint. The pooled analysis was performed using standardized mean differences (SMDs) for joint
counts, pain and global assessments. The weighted mean difference (WMD) was used for ESR. Toxicity was evaluated with pooled
odds ratios for withdrawals and adverse reactions. A chi-square test was used to assess heterogeneity among trials. Fixed effects models
were used throughout.

Main results

A statistically significant benefit was observed for auranofin when compared to placebo for tender joint scores, pain, patient and
physician global assessments and ESR. The standardized weighted mean difference between treatment and placebo was -0.39 (95% CI
-0.54, -0.25) for tender joint scores, -0.08 (95% CI -0.22, -0.07) for swollen joint scores, and the weighed mean difference was -4.68
(95% CI-6.59, -2.77) for pain scores. The WMD for ESR was -9.85mm (95% CI -16.46, -3.25). Withdrawals from adverse reactions
were 1.5 times higher in the auranofin group OR = 1.52 (95% CI 0.94, 2.46) but this result was not statistically significant. Patients
receiving placebo were four times more likely to discontinue treatment because of lack of efficacy than patients receiving auranofin

OR=0.29 (95% CI: 0.19, 0.43).
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Authors’ conclusions

Auranofin appears to have a small clinically and statistically significant benefit on the disease activity of patients with RA. The beneficial
effects appear to be modest compared to drugs such as methotrexate or parenteral gold. Its effects on long term health status and
radiological progression are not clear at this time.

PLAIN LANGUAGE SUMMARY
Auranofin for the treatment of rheumatoid arthritis

The objective of this review was to evaluate the short-term efficacy of auranofin for the treatment of rheumatoid arthritis when compared
to placebo. Our results show that auranofin appears to be efficacious in the short-term treatment of patients with RA (6 months), and
has a small but clinically and statistically significant benefit on the disease activity of these patients. Its effects on overall health status
and radiological progression are not clear at this time, but would appear to be modest. Auranofin may be most appropriate for those

patients with early and mild disease who are more likely to respond to less potent (and less toxic) therapies.

BACKGROUND

A number of disease-modifying antirheumatic drugs (DMARDs)
can be used to treat patients with rheumatoid arthritis (RA). These
drugs have a more profound effect than anti-inflammatory agents.
Although most patients with RA will have increased articular dam-
age over the years, DMARD:s are believed to limit or retard this
disease progression, compared to anti-inflammatory drugs which
only have a symptomatic effect alleviating the pain and stiffness.
Auranofin is an oral gold compound which has been used for the
treatment of RA since the early 1980’s. Auranofin was developed
as an alternative to parenteral gold compounds. Parenteral gold is
an effective treatment for RA but its use is limited by its toxicity
which can be serious. Furthermore, parenteral gold salts are ad-
ministered weekly by intramuscular injection, which is less con-
venient for patients than oral administration. Auranofin is more
frequently used in some areas of the world such as some European
countries compared to Canada or the United States. A number
of studies have evaluated auranofin in comparison to placebo, but
the results have not been consistent. Some of the variation in use
may relate to the differences in the reported magnitude of clinical
benefits across trials.

OBJECTIVES

The objective of this study was to evaluate the short-term efficacy
of auranofin in comparison to placebo for the treatment of RA.

METHODS

Criteria for considering studies for this review

Types of studies

Randomized controlled trials (RCTs) and controlled clinical trials
(CCT), with a minimum duration of 6 months.

Types of participants

Patients with a diagnosis of RA (as stated in the publication).
Age >16 years old.
Patients receiving no DMARD:s other than auranofin.

Types of interventions

Intervention group: auranofin, minimum dosage 6 mg/day, oral
administration
Control group: placebo

Types of outcome measures

Outcome endpoints included measures of efficacy and toxicity.
1. Efficacy

All the outcome measures in OMERACT (OMERACT 1993)
and the American College of Rheumatology (ACR) (Felson 1995)
were included for potential analysis, although only some were
consistently reported across trials.

OMERACT measures for efficacy include:

a) Number of tender joints

b) Number of swollen joints
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¢) Pain

d) Physician global assessment

e) Patient global assessment

f) Functional status

g) Acute phase reactants (e.g. erythrocyte sedimentation rate,
ESR)

h) Radiological damage

2. Withdrawals and dropouts - these were analyzed as:

a) Total number of withdrawals and dropouts

b) Number of withdrawals from lack of efficacy

c) Number of withdrawals due to concurrent illness

d) Number of withdrawals due to adverse reactions

¢) Number of withdrawals due to system-specific adverse reactions
(e.g. gastrointestinal, renal, etc.)

3. Adverse reactions (ADRs) not causing withdrawal were analysed
by system:

a) Gastrointestinal - all signs and symptoms plus diarrhea only
b) Mucosal / cutaneous

c) Renal

d) Liver

¢) Hemartological

f) Neurological (headache, dizziness, tingling)

g) Miscellaneous adverse reactions

Search methods for identification of studies

1. Electronic searches

A comprehensive MEDLINE search was performed using the
strategy developed by Dickersin et al (Dickersin 1994) from 1966
to December 1998.

EMBASE was searched from 1988 to December 1998, with a
strategy similar to the one used for MEDLINE

2. Hand searches

Reference lists of all the trials selected through the electronic search
were manually searched to identify additional trials.

3. The Controlled Clinical Trials Register (CCTR) was also

searched.

Data collection and analysis

Data extracted from the publications included study characteristics
and outcome measures of efficacy and toxicity. Data was extracted
by one reviewer and cross checked by a second.

1. Efficacy

The results on efficacy were analysed for the 6-month endpoint.
Although some trials had longer duration, this endpoint was cho-
sen because it was reported in most of the trials and was thought
to be the minimum required time to adequately assess the efficacy
of auranofin.

Nine trials were included in the review. Each study reported at
least one OMERACT outcome measure and could be included in

the meta-analysis. The most consistently reported measures were
joint and pain scores. Three different measures of function were
reported by at least one trial. The three functional measures were
not pooled, and were analyzed separately in a subgroup analysis.
The analysis compares end of trial results. When the standard
deviation (SD) was not reported, we used either the baseline SD or
imputed a SD from the weighted average coefficient of variation
(CV) calculated from the other trials. (CV = SD/mean) If trials
reported medians and ranges, the median was entered as the mean,
the range was divided by 3 to estimate the SD. (Interquartile ranges
were divided by 2 to estimate a SD.) Change from baseline scores
were converted to end of trial results when baseline values were
available. When imputing a SD we elected to be as conservative as
possible. We thought these procedures would introduce less bias
than excluding the trial altogether.

End-of-trial results were pooled as standardized weighted mean
differences for joint scores, and global assessments. This was nec-
essary because of the variation in the outcome measures included
in each study (e.g. number of tender joints, tender joint index).
All trials that reported pain scores had used a VAS scale therefore
pain results were pooled using a weighted mean difference. ESR
results were also pooled using a weighted mean difference.

Trial results were entered in RevMan using the same direction to
enable the pooling of results where the lowest value was improve-
mentand the highest value was worsening. Negative values in stan-
dardized weighted means indicate a benefit of the active drug over
placebo.

2. Withdrawals and dropouts

Adverse reactions (ADRs) were generally reported as overall results
at the end of the trial. We therefore pooled withdrawals and drop-
outs at the end of the study, although in some cases follow-ups ex-
ceeded 6 months. Toxicity was analysed using a pooled odds ratio
for total withdrawals from adverse reactions, and withdrawals for
system-specific side-effects.

The heterogeneity of the trials for each pooled analysis was es-
timated using a chi-square test. Fixed effects models were used
throughout. Random effects models were only used for outcomes
showing statistically significant heterogeneity.

All studies reported global reasons for withdrawal or dropout but

not all reported ADRs by system.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.

Nine parallel design RCTs met the criteria for inclusion. Three
trials were conducted in North America, five in the UK and Eu-
rope, one in New Zealand, all between the years 1982 and 1997.
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All trials included patients with active RA. Glennas 1997 accepted
only those with elderly onset (i.e. > 60 yr), while Davies 1982 and
Johnsen 1989 accepted only those with early disease (i.e. < 3 and
2 years respectively).

Auranofin was administered orally at a dose of 6 mg/day in all
trials. The duration of trials ranged from 21 weeks to 2 years.
No single measure was reported by all nine trials. Tender joint
indices, pain scores and ESR were adequately reported to allow
pooling in seven studies, swollen joints in six, patient global as-
sessment in four and physician global in three. One of the stud-
ies (Lewis 1984) reported the results for a disease activity index
which combined several measures, and p values for each single
measure; only ESR could be pooled with results from other trials.
Four studies included one or more functional scales. Bombardier
1986 included a number of functional measures and quality of life
instruments. The purpose of this study was to examine changes
in overall health with a number of instruments. We chose three
of these measures for comparative purposes in this review includ-
ing the Health Assessment Questionnaire, Keitel Assessment and
15m walk time. We felt that of all of the measures reported these
were the most commonly used in patients with RA. The other
two studies reported changes in Health Assessment Questionnaire
and walk time. An additional trial (Ward 1983) reported func-
tional class. This is a 4-point scale which is not considered to be
as discriminative as the other measures in this study and was not
included in the review.

Three studies reported radiological progression (Prouse 1982,
Johnsen 1989, Glennas 1997). The results were reported in a sim-
ilar fashion and were not pooled, but are summarized in the text
of the review. Another two trials (Ward 1983; Wenger 1983) re-
ported that they performed x-rays but the results were not included
in any of the publications identified for this review. Three studies
(Davies 1982, Lewis 1984, Ward 1983) included a third arm in-
volving gold sodium thiomalate (GSTM). The results related to
parenteral gold are not included in the present review.

Risk of bias in included studies

The methodological quality of the studies was assessed by two of
the investigators using a quality scale validated and published by
Jadad 1996. This scale includes an assessment of randomization,
double-blinding procedures and description of withdrawals. The
possible range of scores is 0 (worst) to 5 (best). Two studies had
a score of 5, five a score of 4, and two a score of 3. (See table
of included studies). Concealment of allocation was considered
adequate in four studies, and unclear in five. Disagreements were

resolved by consensus.

Effects of interventions

A total of 539 people received auranofin while 510 received
placebo.

Efficacy

Data for all the outcome measures was not reported by all the
studies. The number of trials included for each analysis ranged
from one to seven.

Statistically significant improvements favouring auranofin were
noted for tender joint scores, pain scores, global patient and physi-
cian assessments and ESR. For tender joint scores the SMD was -
0.39 (95% CI -0.54, -0.25), and for patient assessments the SMD
was -0.20 (95% CI -0.38, -0.03) . There was demonstrated het-
erogeneity in the pooled result for physician assessments, there-
fore this result is reported using random effects. The SMD for
physician global assessment was -0.38 (95% CI -0.73, -0.02). The
WMD between auranofin and placebo scores for pain was -4.68
(95% CI -6.59, -2.77) and for ESR values was -9.85 (95% CI -
16.46, -3.25). The pooled ERS results also showed heterogeneity
so random effects estimates are reported. The heterogeneity was
due to the Johnsen study which included only patients with RA
of less than two years duration. No significant differences were
observed between auranofin and placebo groups in swollen joint
scores; these trials were also heterogeneous, but no major differ-
ences were observed between fixed and random effects. The het-
erogeneity was due to the results reported in Glennas 1997. Re-
moving this trial corrected the heterogeneity but did not change
substantially the results which remained insignificant.

No significant differences were observed in the measures that ex-
amined function (Health Assessment Questionnaire, Keitel As-
sessment or 50 ft. walk times) or in global assessment measures by
physician or patients.

Lewis 1984 reported a disease activity index which combined
six clinical variables (duration of morning stiffness, pain, grip
strength, articular index, hemoglobin and ESR). Only p values
were reported for most single measures and therefore only the ESR
results could be pooled with those from other trials. At 24 weeks,
the auranofin group showed significant improvement in pain, dis-
ease activity index and ESR.

Withdrawals from lack of efficacy were less frequent in the aura-
nofin group (OR: 0.31, 95% CI: 0.21-0.44).

Three studies reported radiological outcomes (Prouse 1982,
Johnsen 1989, Glennas 1997). Prouse 1982 stated that at three
months, xray changes generally showed progression in those not
responding clinically to gold therapy and amongst placebo group.
Changes in those responding to therapy was variable. At 12 months
only one patient on active therapy was thought to have progres-
sion. The actual aggregated data were not reported so no statistical
inferences could be made. The results from Johnsen 1989 were
reported at two years (Borg 1991) and showed that the placebo
group had significantly more progression than the auranofin group
measured by Larsen scores. These results were based on an intent
to treat analysis. In Glennas 1997 results from 49 of 65 (75%) of
patients showed no statistically significant intergroup differences
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or changes in the Larsen-Dale index over 24 months.

Two studies had a longer duration, two years. One of them
(Johnsen 1989) reported 2-year outcomes in a subsequent publica-
tion (Borg 1991): 53% (35) of the patients on auranofin and 37%
(24) on placebo remained on trial drugs for the two years. There
were improved effects noted especially in ESR, Ritchie index and
number of swollen joints in those who remained on auranofin. A
larger proportion of these patients could reduce (31 vs 17%) or
stop (23 vs 4%) treatment with NSAIDS than those on placebo.
Those on auranofin required fewer local steroid injections than
those on placebo (37 vs 58%).

In the other study (Glennas 1997) 55% patients on auranofin
completed the two year trial compared to 18% receiving placebo.
Toxicity

Analysis of withdrawals and dropouts was available for all trials.
Opverall, patients on auranofin were significantly less likely to with-
draw than those receiving placebo: OR = 0.62 (95%CI: 0.46,
0.83). Patients on auranofin were significantly less likely to with-
draw from lack of efficacy OR = 0.31 (95%CI: 0.21, 0.44) but
were 1.5 times more likely to withdraw due to adverse reactions
OR = 1.52 (95% CI 0.94, 2.46) however this difference was not
statistically significant.

Patients taking auranofin demonstrated significantly higher with-
drawal rates in only two system specific areas: 1) gastrointestinal
symptoms in general OR =2.98 (95% CI 1.36, 6.52), particularly
diarrhea OR = 3.02 (95% CI 1.29, 7.06) and 2) mucosal or cuta-
neous reactions OR = 1.56 (95% CI 0.75, 3.23). Overall, 3.7%,
and 3.5% of patients taking auranofin experienced gastrointestinal
symptoms or muco/cutaneous reactions severe enough to cause
withdrawal or change in therapy. This same trend was observed in
pooled OR results reporting frequency of ADR (with or without
withdrawal). Withdrawals due to hematological or renal effects
were rare (1% each). Glennas and Bombardier (1986) reported
ADRs as total number of events of a specific ADR reported per
group rather than events per person thus are not included in the
pooled OR with the other trials. Glennas reported a rate of 8.5
ADR events per person in the auranofin group vs 7.6 events per
person in the placebo group; 142 gastrointestinal ADRs (51 were
diarrhea) were reported in 31 persons taking auranofin compared
to 152 GI complaints (85 were diarrhea) in 34 persons taking
placebo. Muco-cutaneous, renal and liver ADRs were more fre-
quent in the placebo group, and headaches and general complaints
in the auranofin group. Over the course of the study 10 % vs 41%
withdrew due to ADRs respectively. Bombardier reported a rate of
1.92 ADR events per person in the auranofin group vs 1.02 events
per person in the placebo group. ADRs numbering 174 related
to gastrointestinal events (93 were diarrhea) were reported in 157
persons taking auranofin compared to 82 complaints (29 were
diarrhea) in 152 persons taking placebo. Most frequent gastroin-
testinal complaint was loose stools or diarrhea which generally oc-
curred early and often resolved itself while cutaneous reactions oc-
curred throughout. Muco-cutaneous ADRs were more common

in the auranofin group, 74 events in 157 auranofin patients vs 59
events in 152 patients. All ADRs were reversible.

DISCUSSION
Gold salts were the first DMARD used for the treatment of RA.

The most commonly used compounds are sodium aurothiomalate
and aurothioglucose. These salts are administered weekly as intra-
muscular injections. The efficacy of parenteral gold salts has been
well established (Clark 1999). However, its toxicity is frequent
and can be serious. Mucocutaneous manifestations, in particular
rash are very common. Hematological effects include leucopenia,
thrombocytopenia, and in rare cases aplatic anemia. Renal effects
such as proteinuria are also frequent and result in discontinuation
of the drug. These drawbacks led to the search for gold compounds
which could be administered orally, and had lower toxicity pro-
files. Auranofin was developed in the 1970’ and the reports of
the first RCTs were published in the 1980%. Despite the initial
enthusiasm subsequent studies showed that auranofin was not as
potent as parenteral gold (Felson 1990, Berkey 1996) although it
had a safer toxicity profile.

The objective of this study was to conduct a systematic review
of placebo-controlled trials of auranofin for the treatment of RA.
We have conducted a number of systematic reviews for other
DMARDS using the same methods which allow us to compare
the efficacy of a DMARD in relation to other drugs. The results
of the review show that auranofin is efficacious in reducing disease
activity in patients with RA over a 6 month period. Statistically sig-
nificant results favouring auranofin were observed for number of
tender joints, pain scores, physician and patient global assessments
and ESR. The magnitude of the differences between placebo and
auranofin was nevertheless small. The effect size for tender joints
was 0.39, the difference in pain 5mm on a 0 to 100mm scale, and
the difference in ESR 10mm/hr. No significant differences were
observed for functional status These results suggest that auranofin
has a small beneficial effect on the disease activity of patients with
RA. When the efficacy of auranofin is compared to the results ob-
tained in meta-analyses of other DMARD:s, auranofin appears to
be less potent than some of the other drugs including parenteral
gold, methotrexate, sulfasalazine and cyclosporine (Felson 1990,
Suarez-Almazor 1999a, Suarez-Almazor 1999b, Suarez-Almazor
1999c, Wells 1999). However, the confidence limits of the esti-
mated effects overlap for most measures so the differences can-
not be considered to be statistically significant . For these other
DMARDS, the effect sizes in the meta-analyses of placebo-con-
trolled trials were approximately 0.5 to 0.6. For auranofin the ef-
fect sizes ranged between 0.20 and 0.40. Effect sizes of 0.30 and
higher can be considered clinically significant (Kazis 1989). The
efficacy of auranofin appears to be very comparable to that of anti-
malarials, with similar effect sizes for both drugs when compared
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with placebo (Suarez-Almazor 1999d). However, in the system-
atic review of antimalarials, the improvement in swollen joints
was statistically significant, but no differences were observed for
auranofin in the current review.

The effect of auranofin on the radiological progression of RA re-
mains inconclusive. Unfortunately, some of the trials which mea-
sured radiological damage did not report the results. The two tri-
als reporting quantitative results had conflicting findings with one
study finding a significant difference (Johnsen 1989) but not the
other (Glennas 1997).

No serious adverse reactions occurred with auranofin. Although
patients receiving the drug were 1.5 times more likely to discon-
tinue treatment because of toxicity, but the differences were not
statistically significant. Most of the toxicity withdrawals were re-
lated to loose stools or diarrhoea and mucocutaneous events. The
toxicity observed with auranofin was less frequent and serious than
the findings reported with parenteral salts in previous studies were
leucopenia and proteinuria are common events. Other DMARDS
which may be more effective than auranofin such as methotrexate
or cyclosporin have the potential for more serious effects than au-
ranofin. Antimalarials also have a low toxicity profile in the short
term, but have a small but definite risk of retinopathy with longer
treatments. A meta-analysis by Felson which included placebo-
controlled as well as drug-to-drug comparisons concluded that
auranofin was one of the least toxic DMARDS as measured by
the number of discontinuations. When choosing one drug over
another risk-benefit ratios have to be considered in relation to the
severity of the disease, and patient preferences.

In this review, some of the studies only included patients with early
disease. Because auranofin may be somewhat weaker than other

DMARDS its most appropriate use may be for those patients with

carly, mild disease who are more likely to respond to any therapy.

The role of auranofin in combination with other drugs has not
been adequately assessed so far. Combination therapy with two or
more DMARDS is increasingly being used to treat patients with
RA, most frequently those who fail treatment with a single drug..
One study compared methotrexate, auranofin and the combina-
tion of both and found no clear advantage in using the combined

therapies (Williams 1992).

AUTHORS’ CONCLUSIONS

Implications for practice

Auranofin appears to be efficacious in the short-term treatment
of patients with RA (6 months), and has a small but clinically
and statistically significant benefit on the disease activity of these
patients. Its effects on overall health status and radiological pro-
gression are not clear at this time, but would appear to be modest.
Auranofin may be most appropriate for those patients with early
and mild disease who are more likely to respond to less potent
(and less toxic) therapies.

Implications for research

The role of auranofin in combination with other DMARDS de-
serves further study.

Many of the studies did not report (or reported inadequately)
outcomes of interest which made it impossible to pool results for
all measures across trials. This reinforces the need to use systematic
methods or guidelines when designing, conducting and publishing

clinical trials (Begg 1996).
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Bombardier 1986

Methods Allocation: randomized in blocks of 8 stratified for steroid use.
Blinding: double blind
Design: parallel study
Sample size at entry: 311
Analysis: completers, 97% follow-up; auranofin 154; placebo 149

Participants Country: Canada & US, Multicentre tial (K=14)
Patients with active RA
Age: mean 50.5 yr (SD 11.08)
Duration of disease: mean 8.05 yr (SD 8.0)
Females: 73%
RF: 74%
Concomitant use of steroids: oral 23.5%
Concomitant use of other DMARDS: none
Previous use of DMARDS: not in previous 6 mo.

Interventions Auranofin 6 (could increase to 9) mg /day vs identical placebo
Treatment duration: 6 months

Outcomes Tender joint count
Swollen joint count
Pain: 3 scales. Included only 10 cm pain line, 10=severe
Function: 4 scales. Included 2: Health Assessment Questionnaire (0 to 3, 3=worse) and Keitel function
test (0-98, 98=worse)
Patient assessment: 4 scales. Included only 10 cm line, 10 = perfect
Physician assessment: 3 scales. Included only 10 cm line, 10 = perfect
50 ft walk time in seconds (results in text only )
Quality of life: quality of wellbeing scale (results in text only)
ESR

Notes Quality score: 4
Allocation concealment: adequate
Reported: baseline & SE, mean change scores & SE
Calculated baseline SD values & imputed them to end-of-trial results

Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Yes A - Adequate

Auranofin versus placebo in rheumatoid arthritis (Review)
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Davies 1982

Methods

Allocation: randomised

Blinding: double blind

Design: parallel study

Sample size at entry: Auranofin 10; GSTM 11, placebo 11
Analysis: completers 85.7% (auranofin 10, placebo 8)

Participants

Country: UK

Patients with active RA (early, mild disease)

Age: mean 53.3 yr

Duration of disease: mean 3.02 yr

Females: 72%

RF: not reported

Concomitant use of steroids or other DMARD: none
Previous use of DMARDS or steroids: none

Interventions

Auranofin 6m g/day, GSTM IM 50 mg/wk or placebo

Treatment duration: 12 mo, 9 m data reported

Outcomes

Tender joints: Ritchie index

Pain VAS

Notes

Quality score: 4

Allocation concealment: unclear

Group using GSTM not included in analysis

Reported: baseline & end of trial values. Imputed 12 mo SD to 9 mo data for Ritchie index
Withdrawals at six mo. reported

ADR results reported at 9 months.

Risk of bias

Item

Authors’ judgement Description

Allocation concealment?

Unclear B - Unclear

Glennas 1997

Methods Allocation: randomized, blocks of 4, stratified for RH and myalgias
Blinding: double blind
Design: parallel study
Sample size at entry 65: auranofin 31; placebo 34
Analysis: Intention to treat 78.5% follow-up
Participants Country: Norway

Patients with active RA: onset age >60 yr. 4 pts in auranofin gr had oligoarthritis with PMR or myalgias.

Age: median 71y (SD 8)

Duration of disease: median auranofin 16 wk (SD 172); placebo 25wk (SD 259)
Females: 68%

RF: auranofin 32%, placebo 35%

Concomitant use of steroids: oral & intra-articular allowed

Auranofin versus placebo in rheumatoid arthritis (Review)
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Glennas 1997  (Continued)

Concomitant use of other DMARDS: none
Previous use of DMARDS: 16%, no previous gold Tx

Interventions

Auranofin 6 mg/day vs identical placebo
Treatment duration: 2 yrs

Outcomes

Swollen joints

Pain: 100mm VAS

Function: HAQ

Xray: baseline vs 2 yr: Larsen-Dale (range 0-150)

Notes

Quality score: 5

Allocation concealment: adequate

Reported: baseline medians & ranges. 6 mo results & SDs estimated from box & whisker plots. Median
= mean; SD = IQ range/2

Reasons for withdrawal reported at 24 months

ADRs reported by # of events/group not per person, therefore not included in ORs for ADRs not requiring
withdrawal

Risk of bias

Item

Authors’ judgement Description

Allocation concealment?

Yes A - Adequate

Johnsen 1989

Methods

Allocation: randomized (blocks of 4 within each centre, size of block unknown to investigator)
Blinding: double blind

Design: parallel study

Sample size at entry: 132. auranofin 67; placebo 65

Analysis: Completers, 81.8% follow-up

(auranofin 57, placebo 51)

Participants

Country: 5 Nordic countries (K=11)

Patients with active RA (early disease, < 2 yr)

Age: mean 57 yr. (SD 9.5)

Duration of disease: mean 11 mo. (SD 6)

Females: 63%

REF: 66%

Concomitant use of steroids: Intra-articular steroids allowed

Concomitant use of other DMARDS: none

Previous use of DMARDS: no gold salts, penicillamine, or levamisole. No antimalarials in past 1 mo.

All patients on NSAIDs

Interventions

Auranofin 6 mg/day vs indentical placebo
Treatment duration: 24 months.

Auranofin versus placebo in rheumatoid arthritis (Review) I
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Johnsen 1989  (Continued)

Outcomes Tender joints: Ritchie index
Swollen joint count
Pain: 100 mm VAS, 100=worst possible pain
Function: Stanford Health Assessment Questionnaire & Keitel function test
Patient assessment: 100 mm VAS, 100=perfect health
Physician assessment: 100 mm VAS, 100=worst possible deterioration
ESR
X-ray: Larsen index, 32 joints, 6 point scale, 5=mutilating changes
Notes Johnsen 1989 reports 3, 6, 12 & 18 mo results from Borg et al 1988 2 yr. trial.
Quality score: 4
Allocation concealment: unclear
Report: baseline medians with 1st-3rd quartiles. Results reported as % change from baseline median values
and quartiles. End of trial results calculated. Medians were imputed as means. End of trial SD = baseline
(1st - 3rd quartile)/2
6 mo.withdrawal data estimated from graphs
ADR data reported at 24 months only.
Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Unclear B - Unclear

Lewis 1984

Methods

Allocation: randomized

Blinding: double blind for tablet therapy but not injections. Blind assessments.
Design: parallel study, 3 groups

Sample size at entry 90: Auranofin 30; placebo 30, GSTM 30.

Analysis: completers

Participants

Country: UK

Patients with active RA

Age: median 52.17 yrs (sd 16.7)

Duration of disease: median 5 yrs (sd 13.00)
Females: 69%

RF: 88.9%

Concomitant use of steriods: none
Concomitant use of DMARDS: none
Previous of DMARDS: not in past 6 mo.

Interventions

Auranofin 6mg/day or matching placebo or GSTM 50 mg IM/wk

Treatment duration: 6 mos

Outcomes

ESR

Disease activity index (combining other measures)
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Lewis 1984  (Continued)

Notes Quality score: 4
Allocation concealment: unclear
Except for ESR no OMERACT end of trial results reported
Six outcome measures were combined to derive a disease activity index.
Reported ESR changes, imputed baseline SD to end of trial
Withdrawals and dropouts reported @ 24 wks. ADRs not requiring withdrawal not reported
Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Unclear B - Unclear

Palmer 1982

Methods

Allocation: randomised

Blinding: double blind

Design: parallel study

Sample size at entry 20: auranofin 10; placebo 10
Analysis: Completers (50% followup)

Participants

Country: New Zealand

Patients with active RA

Age: mean 52.25 y

Disease duration: not reported

Females: 75%

RF: not reported

Concomitant use of steriods: Intra-articular steroids allowed
Concomitant use of DMARD:s: none

Previous use of DMARDS: none

Interventions

Auranofin 6 mg/day vs identical placebo
Treatment duration: 6 mo.

Outcomes

Tender joints: Ritchie index

Swollen joints

Pain

Patient’s assessment score (4 pt scale, 0=nil, 3=excellent)
Time to walk 5 M

ESR

Notes

Quality score: 4

Allocation concealment: adequate

Results estimated from graphs by two reviewers and averaged. No SDs reported. Withdrawals & ADRs

reported at 2 yrs

Risk of bias
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Palmer 1982 (Continued)

Item

Authors’ judgement Description

Allocation concealment?

Yes A - Adequate

Prouse 1982

Methods

Allocation: randomised

Blinding: double blind first 6 mo. for auranofin & placebo only
Design: parallel study, 3 arms (auranofin, GSTM, placebo)
Sample size at entry 30: auranofin 10; placebo 10, GSTM 10.
Analysis: Completers 100% follow-up (auranofin 10; placebo 10)

Participants

Country: UK

Patients with active RA

Age: mean auranofin 57.8 y (SD 11.4)

Duration of disease: mean auranofin 8.6y (SD 8.1)
Females: 85%

RH: not reported

Concomitant use of steroids: none

Concomitant use of other DMARDs: none
Previous use of DMARD:: not reported

Interventions

Auranofin 6 mg/day or matching placebo or open GSTM IM 50 mg/wk
Treatment duration: 6 mo. then reallocated as necessary

Outcomes

Articular index (modified Landsbury)
Pain

ESR

Notes

Quality score: 3

Allocation concealment: unclear

Data for six mo. abstracted from bar graphs

SDs imputed from weighted average of CV of other studies. ADRs reported at 12 mo

Risk of bias

Item

Authors’ judgement Description

Allocation concealment?

Unclear B - Unclear
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Ward 1983

Methods Allocation: randomized
Blinding: double blind
Design: parallel study, 3 arms
Sample size at entry 193: auranofin 72; placebo 46, GSTM 75.
Analysis: completers 90.7% (auranofin 64; placebo 43)

Participants Country: USA, multicentre (K=11)
Patients with active RA
Age: mean 50.5 y (SD 18)
Females: 71.5%
Duration of disease: mean 70 mo. (SD 120)
RF: 83%
Concomitant use of steroids: 15%
Concomitant use of other DMARDS: none
Previous use of DMARDS: not in previous 3 mo. No previous gold

Interventions Auranofin 6 mg/day plus placebo injection 1/wk or placebo tablets with GSTM, or placebo tablets and

placebo injections.
Duration of treatment: 21 wks

Outcomes Tender joints: 68 jnts. 4 pt scale: O=npne, 3=withdrawal
Swollen joints: 66 jts. 4 pt scale:0=none, 3=bulging
Pain
Patient assessment: 5 pt scale, 5 = worse
Physician assessment:5 pt scale, S=worse
Functional class

ESR

Notes Quality score: 5
Allocation concealment: adequate
Reported: Baseline means & SD, end of trial, change scores and SD. Results reported at 20 wks

Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Yes A - Adequate

‘Wenger 1983

Methods Allocation: randomized
Blinding: First phase double blind, 2nd open label
Design: parallel study
Sample size at entry 304: auranofin 152; placebo 152
Analysis: completers, 60.5% follow-up (auranofin 106, placebo 78)

Participants Country: USA, multicentre (K=14)
Patients with active RA on NSAIDs
Age: median 53 yrs
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Wenger 1983  (Continued)

Duration of disease: median 4 yrs

Females: 69%

RF: not reported

Concomitant use of steroids: 13.5%
Concomitant use of other DMARDS: none
Previous use of DMARDS: none

Interventions Auranofin 6 mg/day vs identical placebo
Treatment duration: 26 wk.

Outcomes Tender joint count
Swollen joint count
Physician global efficacy: 4 pt scale 4=worse
ESR

Xray results reported in text of review

Notes Wenger 1983 reports final analysis of data from Katz et al 1982 Wenger results included
Quality score: 3
Allocation concealment: unclear
Only blinded phase included
Reported: end of trial results. No SDs included

Converted global efficacy to 4 point scale and combined groups = worse with therapeutic failure. Mean

& SD calculated. Numbers of ADRs not requiring withdrawal not reported except for diarrhea

Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Unclear B - Unclear

Characteristics of excluded studies /ordered by study ID]

Study Reason for exclusion

Baldassare 1985  Dose comparison. No placebo group

Borg 1991 Followup of Borg 1989. No OMERACT outcomes reported in this article

Champion 1982  Dose comparison, no placebo group.

Champion 1988 Dose comparison, no placebo group

Egsmose 1995 Long term followup of Borg 1989.

Jajic 1990 No placebo group
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(Continued)

Lundberg 1988  Followup of Ward 1983. No OMERACT outcomes reported in this article

Auranofin versus placebo in rheumatoid arthritis (Review)
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



DATA AND ANALYSES

Comparison 1. Auranofin vs. placebo - Efficacy

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Tender joint scores 7 750 Mean Difference (IV, Fixed, 95% CI) -3.76 [-5.06, -2.45]
2 Swollen joint scores 6 767 Mean Difference (IV, Fixed, 95% CI) -0.29 [-1.49, 0.90]
3 Pain scores 7 805 Mean Difference (IV, Fixed, 95% CI) -4.68 [-6.59, -2.77]
3.1 Pain scores 7 805 Mean Difference (IV, Fixed, 95% CI) -4.68 [-6.59, -2.77]
4 Physician global assessment 3 670 Mean Difference (IV, Fixed, 95% CI) -0.36 [-0.52, -0.21]
5 Patient Global assessment 4 528 Mean Difference (IV, Fixed, 95% CI) -0.41 [-0.65, -0.17]
6 Global Assessment of function 3 Mean Difference (IV, Fixed, 95% CI) Subtotals only
6.1 Functional status: Health 2 368 Mean Difference (IV, Fixed, 95% CI) -0.13 [-0.27, 0.01]
Assessment Questionnaire
6.2 Functional status: Keitel 1 303 Mean Difference (IV, Fixed, 95% CI) -3.20 [-7.58, 1.18]
Assessment
6.3 Functional status: 50 ft/15 2 313 Mean Difference (IV, Fixed, 95% CI) -1.42 [-3.07, 0.23]
m walk time
7 ESR 7 736 Mean Difference (IV, Fixed, 95% CI) -9.04 [-12.16, -5.92]

Comparison 2. Auranofin vs. placebo - Withdrawals and dropouts

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Withdrawals: Global reasons 9 Peto Odds Ratio (Peto, Fixed, 95% CI) Subtotals only
1.1 Withdrawals: total 9 1049 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.62 [0.46, 0.83]
1.2 Withdrawals: lack of effect 9 1049 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.31 [0.21, 0.44]
1.3 Withdrawals: concurrent 9 1049 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.74 [0.86, 8.69]
illness
1.4 Withdrawals: adverse 9 1049 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.52 [0.94, 2.46]
reactions
2 Withdrawals: System specific 9 Peto Odds Ratio (Peto, Fixed, 95% CI) Subtotals only
adverse reactions
2.1 Withdrawals: 9 1049 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.98 [1.36, 6.52]
gastrointestinal -all signs and
symptoms
2.2 Withdrawals: diarrhea 9 1049 Peto Odds Ratio (Peto, Fixed, 95% CI) 3.02 [1.29, 7.06]
2.3 Withdrawals: mucosal / 9 1049 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.56 [0.75, 3.23]
cutaneous adverse reactions
2.4 Withdrawals: renal adverse 9 1049 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.96 [0.53, 7.27]
reactions
2.5 Withdrawals: liver adverse 0 0 Peto Odds Ratio (Peto, Fixed, 95% CI) Not estimable

reactions
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2.6 Withdrawals: hematology
adverse reactions

2.7 Withdrawals: neurological
adverse reactions (headache,
dizziness, tingling)

2.8 Withdrawals:
cardiovascular adverse reactions

2.9 Withdrawals:

miscellaneous adverse reactions

1049

1049

984

1049

Peto Odds Ratio (Peto, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

3.73 [0.84, 16.65]

0.52 [0.10, 2.59]

7.16 [0.14, 360.90]

7.20 [0.45, 115.73]

Comparison 3. Adverse reactions not requiring withdrawal

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Adverse reactions: System 6 Peto Odds Ratio (Peto, Fixed, 95% CI) Subtotals only
specific
1.1 Adverse reaction: 5 595 Peto Odds Ratio (Peto, Fixed, 95% CI) 3.11 [2.09, 4.65]
gastrointestinal
1.2 Adverse reaction: diarrhea 5 595 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.95 [1.95, 4.47]
1.3 Adverse reaction: mucosal 4 291 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.08 [1.13, 3.81]
/ cutaneous
1.4 Adverse reaction: renal 5 293 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.97 [0.23, 4.03]
1.5 Adverse reaction: liver 4 291 Peto Odds Ratio (Peto, Fixed, 95% CI) Not estimable
1.6 Adverse reaction: 4 291 Peto Odds Ratio (Peto, Fixed, 95% CI) Not estimable
hematology
1.7 Adverse reaction: 4 291 Peto Odds Ratio (Peto, Fixed, 95% CI) Not estimable
neurological
1.8 Adverse reaction: 4 291 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.61 [0.83, 3.13]

miscellaneous
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Analysis 1.1. Comparison | Auranofin vs. placebo - Efficacy, Outcome | Tender joint scores.

Review:  Auranofin versus placebo in rheumatoid arthritis
Comparison: | Auranofin vs. placebo - Efficacy

Outcome: | Tender joint scores

Mean Mean
Study or subgroup Auranofin Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Bombardier 1986 154 177 (11.17) 149 21.5 (10.99) —=— 273 % -3.80[-630,-1.30]
Davies 1982 10 12,6 (64) 8 9.5 (10.1) -1 26% 3.10[-494, 11.14]
Johnsen 1989 57 5.76 (6.5) 51 1.1 (6) = 30.6 % -534[-7.70,-298 ]
Palmer 1982 5 8.8 (6.52) 5 1825 (983) 1.6 % -945[-19.79,0.89 ]
Prouse 1982 10 1375 (101.85) 10 156 (84.01) 00 % -18.50 [-100.33, 6333 ]
Ward 1983 64 23 (16) 43 30 (16) 4.5 % -700[-13.18,-0.82 ]
Wenger 1983 106 1.3 (837) 78 134 (7.22) — 333% -2.10[-4.36,0.16 ]
Total (95% CI) 406 344 - 100.0 % -3.76 [ -5.06, -2.45 ]
Heterogeneity: Chi? = 8.94, df = 6 (P = 0.18); 1> =33%
Test for overall effect: Z = 5.65 (P < 0.00001)
Test for subgroup differences: Not applicable
-10 5 0 5 10
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Analysis 1.2. Comparison | Auranofin vs. placebo - Efficacy, Outcome 2 Swollen joint scores.

Review:  Auranofin versus placebo in rheumatoid arthritis
Comparison: | Auranofin vs. placebo - Efficacy

Outcome: 2 Swollen joint scores

Mean Mean
Study or subgroup Auranofin Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
Bombardier 1986 154 155 (9.93) 149 184 (9.77) —&— 289 % -290[-5.12,-0.68 ]
Glennas 1997 21 10 (6.33) 34 57 (6.8) - I11.3% 430[076,7.84]
Johnsen 1989 57 6.82 (6.5) 51 5.68 (5.5) T 277 % .14 [-1.12,340]
Palmer 1982 5 72 (5.13) 5 8.6 (5.92) - 1 30 % -1.40 [ -827,547 ]
Ward 1983 64 20 (14) 43 18 (9) - 75% 2.00[-236,636]
Wenger 1983 106 1.6 (827) 78 13.3 (9.15) — 215% -1.70 [ 427,087 ]
Total (95% CI) 407 360 - 100.0 %  -0.29 [ -1.49, 0.90 ]
Heterogeneity: Chi? = 1561, df =5 (P = 0.01); I> =68%
Test for overall effect: Z = 0.48 (P = 0.63)
Test for subgroup differences: Not applicable
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Analysis 1.3. Comparison | Auranofin vs. placebo - Efficacy, Outcome 3 Pain scores.

Review:  Auranofin versus placebo in rheumatoid arthritis

Comparison:

Outcome:

3 Pain scores

I Auranofin vs. placebo - Efficacy

Mean Mean
Study or subgroup Auranofin Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IVFixed,95% Cl
| Pain scores
Bombardier 1986 154 386 (124) 149 439 (122) L 474 % -530[-8.07,-253]
Davies 1982 10 46.8 (22.24) 8 508 (17.62) I.1% -400 [ -2241, 1441 ]
Glennas 1997 31 50 (14.5) 34 50 (1'1.4) 89 % 00[-6.38,6.38]
Johnsen 1989 57 3542 (18) 51 4182 (175) = 8.1 % -640[-13.10,0.30 ]
Prouse 1982 10 38 (18.06) 10 47 (16.3) 1.6 % -9.00 [ -24.08, 6.08 ]
Ward 1983 64 32 (29) 43 42 (25) I 34 % -10.00 [-20.31,031]
Wenger 1983 106 279 (13.3) 78 317 (1) — = 294 % -3.80[-7.32,-028]
Total (95% CI) 432 373 - 100.0 %  -4.68 [ -6.59, -2.77 ]
Heterogeneity: Chi? = 4.09, df = 6 (P = 0.66); 1> =0.0%
Test for overall effect: Z = 4.81 (P < 0.00001)
Test for subgroup differences: Not applicable
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Analysis 1.4. Comparison | Auranofin vs. placebo - Efficacy, Outcome 4 Physician global assessment.

Review:  Auranofin versus placebo in rheumatoid arthritis

Comparison:

Outcome:

| Auranofin vs. placebo - Efficacy

4 Physician global assessment

Mean Mean

Study or subgroup Auranofin Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IVFixed,95% Cl

Bombardier 1986 154 -6.78 (1.24) 149 -6.66 (1.22) j 322% -0.12[-040,0.16 ]
Ward 1983 62 248 (0.54) 43 274 (0.69) 40.8 % -026[-051,-001]
Wenger 1983 130 1.99 (1.24) 132 28 (1.26) u 270 % 081 [-1.11,-051]
Total (95% CI) 346 324 ! 100.0 % -0.36 [ -0.52, -0.21 ]

Heterogeneity: Chi? = 12,00, df = 2 (P = 0.002); I> =83%
Test for overall effect: Z = 4.53 (P < 0.00001)
Test for subgroup differences: Not applicable

Analysis 1.5. Comparison | Auranofin vs. placebo - Efficacy, Outcome 5 Patient Global assessment.

Review:  Auranofin versus placebo in rheumatoid arthritis

Comparison:

Outcome:

I Auranofin vs. placebo - Efficacy

5 Patient Global assessment

Mean Mean
Study or subgroup Auranofin Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV/Fixed,95% Cl IV/Fixed,95% CI
Bombardier 1986 154 -6.39 (248) 149 6.1 (244) - 185 % -028[-0.83,027]
Johnsen 1989 57 -61.6 (16) 51 -59.78 (16.5) I 02% -1.82[-796,432]
Palmer 1982 5 -2.05 (0.75) 5 -1.03 (0.36) - 10.7 % -1.02[-1.75,-029 ]
Ward 1983 64 242 (0.66) 43 277 (0.78) | 70.6 % -035[-0.63,-007 ]
Total (95% CI) 280 248 ' 100.0 %  -0.41 [ -0.65, -0.17 ]
Heterogeneity: Chi? = 327, df = 3 (P = 0.35); 1> =8%
Test for overall effect: Z = 3.38 (P = 0.00073)
Test for subgroup differences: Not applicable
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Analysis 1.6. Comparison | Auranofin vs. placebo - Efficacy, Outcome 6 Global Assessment of function.

Review:  Auranofin versus placebo in rheumatoid arthritis
Comparison: | Auranofin vs. placebo - Efficacy

Outcome: 6 Global Assessment of function

Mean Mean
Study or subgroup Auranofin Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IVFixed,95% Cl
| Functional status: Health Assessment Questionnaire
Bombardier 1986 154 1.09 (0.62) 149 1.22 (0.73) | 85.0 % -0.13[-0.28,002]
Glennas 1997 31 0.97 (0.76) 34 I.1 (0.73) . 150 % -0.13[-049,023]
Subtotal (95% CI) 185 183 100.0 % -0.13 [ -0.27, 0.01 ]
Heterogeneity: Chi? = 0.00, df = | (P = 1.00); I> =0.0%
Test for overall effect: Z = 1.81 (P = 0.070)
2 Functional status: Keitel Assessment
Bombardier 1986 154 285 (1241) 149 31.7 2441) B 100.0 % -320[-7.58,1.18]
Subtotal (95% CI) 154 149 ——— 100.0 % -3.20 [ -7.58,1.18 |
Heterogeneity: not applicable
Test for overall effect: Z = 1.43 (P = 0.15)
3 Functional status: 50 ft/I5 m walk time
Bombardier 1986 154 14.26 (6.2) 149 15.61 (854) . | 96.1 % -1.35[-3.03,033]
Palmer 1982 5 11,62 (5.05) 5 147804 “~— T 39% -3.08[-11.40, 524 ]
Subtotal (95% CI) 159 154 - 100.0 % -1.42[-3.07,0.23 |
Heterogeneity: Chi2 = 0.16, df = | (P = 0.69); 1> =0.0%
Test for overall effect: Z = 1.68 (P = 0.092)
Test for subgroup differences: Chi2 = 4.19, df = 2 (P = 0.12), I> =52%
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Analysis 1.7. Comparison | Auranofin vs. placebo - Efficacy, Outcome 7 ESR.

Review:  Auranofin versus placebo in rheumatoid arthritis
Comparison: | Auranofin vs. placebo - Efficacy

Outcome: 7 ESR

Mean Mean
Study or subgroup Auranofin Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IVFixed,95% Cl
Bombardier 1986 154 35.69 (24.82) 149 4057 (2441) <~ = — 31.7% -4.88 [ -10.42, 0.66 ]
Johnsen 1989 57 18.36 (17) 51 3663 (135) 29.3 % -1827[-24.03,-1251 ]
Lewis 1984 30 3672 (39.67) 30 56 (35.67) T 27 % -19.28 [-38.37,-0.19]
Palmer 1982 5 2325(17.81) 5 4152036) ———— [ 1.7 % -1825 [ -41.96, 546 ]
Prouse 1982 10 4425 (339) 10 4925 (24.17) 1.5 % -5.00 [ -30.80, 20.80 ]
Ward 1983 35 42 (23) 35 50 26) T 74 % -9.00 [ -20.50, 250 ]
Wenger 1983 96 31.2 (239) 69 334 (1639) - & 258 % -220[-835,395]
Total (95% CI) 387 349 -_— 100.0 % -9.04 [ -12.16, -5.92 ]
Heterogeneity: Chi? = 1855, df = 6 (P = 0.005); I> =68%
Test for overall effect: Z = 5.68 (P < 0.00001)
Test for subgroup differences: Not applicable
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Analysis 2.1. Comparison 2 Auranofin vs. placebo - Withdrawals and dropouts, Outcome | Withdrawals:

Global reasons.
Review:  Auranofin versus placebo in rheumatoid arthritis

Comparison: 2 Auranofin vs. placebo - Withdrawals and dropouts

Outcome: | Withdrawals: Global reasons
Peto Peto
Study or subgroup Auranofin Placebo Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
| Withdrawals: total
Bombardier 1986 30/157 16/152 — 196 [ 1.05, 3.67 ]
Davies 1982 0/10 3/11 DA 0.12[001, 1.31]
Glennas 1997 14/31 28/34 . 020[007,055]
Johnsen 1989 12/67 22/65 - 0.44[020,095]
Lewis 1984 4/30 13/30 A 023[008,071]
Palmer 1982 5/10 5/10 1.00[0.18,552]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 15/72 7146 - 144 [056,372]
Wenger 1983 36/152 62/152 —— 046[028,0.74]
Subtotal (95% CI) 539 510 - 0.62 [ 0.46, 0.83 |
Total events: | 16 (Auranofin), 156 (Placebo)
Heterogeneity: Chi? = 28.24, df = 7 (P = 0.00020); I> =75%
Test for overall effect: Z = 325 (P = 0.0012)
2 Withdrawals: lack of effect
Bombardier 1986 6/157 6/152 S S 097 [031,3.06]
Davies 1982 0/10 2/11 D R 0.13[001,231]
Glennas 1997 5/31 10/34 e 048[0.15 151]
Johnsen 1989 5167 20/65 - 0.22[0.09,053]
Lewis 1984 0/30 10/30 D 0.09[0.02, 036]
Palmer 1982 1/10 4/10 D 0221003, 1.57]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 5172 2/46 - 1.59[033,754]
Wenger 1983 13/152 46/152 L 025[0.14,044]
Subtotal (95% CI) 539 510 - 0.31 [ 0.21, 0.44 ]
Total events: 35 (Auranofin), 100 (Placebo)
Heterogeneity: Chi? = 13.06, df = 7 (P = 0.07); I> =46%
Test for overall effect: Z = 6.27 (P < 0.00001)
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(... Continued)

Peto Peto
Study or subgroup Auranofin Placebo Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
3 Withdrawals: concurrent illness
Bombardier 1986 2/157 0/152 N 720[045, 11573 ]
Davies 1982 0/10 I/11 0.15[0.00, 750]
Glennas 1997 4/31 1134 T & 398065, 2438 ]
Johnsen 1989 0/67 0/65 00[00,00]
Lewis 1984 1/30 1/30 1.00 [ 0.06, 1637]
Palmer 1982 0/10 0/10 00[00,00]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 2/72 0/46 T 522030, 90.64 ]
Wenger 1983 0/152 0/152 00[00,00]
Subtotal (95% CI) 539 510 T — 2.74[0.86, 8.69 |
Total events: 9 (Auranofin), 3 (Placebo)
Heterogeneity: Chi? = 345, df = 4 (P = 049); 1> =0.0%
Test for overall effect: Z = 1.71 (P = 0.087)
4 Withdrawals: adverse reactions
Bombardier 1986 16/157 6/152 — 256 [ 1.08, 609 ]
Davies 1982 0/10 0/11 00[00,00]
Glennas 1997 3/31 14/34 D 0.20[0.07,0.60]
Johnsen 1989 7167 2/65 T - 3.16[082, 12.18]
Lewis 1984 3/30 2/30 - 1.54 [0.25,9.44 ]
Palmer 1982 3/10 1710 I R 328[039,2775]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 5172 1/46 e 266 [ 050, 1425 ]
Wenger 1983 8/152 4/152 T 200[ 063, 632]
Subtotal (95% CI) 539 510 - 1.52 [ 0.94, 2.46 ]
Total events: 45 (Auranofin), 30 (Placebo)
Heterogeneity: Chi2 = 1671, df = 6 (P = 0.01); I> =64%
Test for overall effect: Z = 1.71 (P = 0.087)
Test for subgroup differences: Chi? = 33.74, df = 3 (P = 0.00), I*> =91%
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Analysis 2.2. Comparison 2 Auranofin vs. placebo - Withdrawals and dropouts, Outcome 2 Withdrawals:
System specific adverse reactions.

Review:  Auranofin versus placebo in rheumatoid arthritis

Comparison: 2 Auranofin vs. placebo - Withdrawals and dropouts

Outcome: 2 Withdrawals: System specific adverse reactions

Peto Peto
Study or subgroup Auranofin Placebo Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
| Withdrawals: gastrointestinal -all signs and symptoms
Bombardier 1986 8/157 1/152 - 478[127,1796]
Davies 1982 0/10 o/11 00[00,00]
Glennas 1997 0/31 3/34 - T 0.14[001, 1.39]
Johnsen 1989 5/67 0/65 - = 7.63[129,4528]
Lewis 1984 1/30 1/30 1.00 [ 0.06, 1637]
Palmer 1982 3/10 0/10 " 9.35[0.85, 10230 ]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 1172 0/46 5.15[0.09, 28646 ]
Wenger 1983 2/152 1/152 - 1.96 [0.20, 1895]
Subtotal (95% CI) 539 510 —— 2.98 [ 1.36, 6.52 ]
Total events: 20 (Auranofin), 6 (Placebo)
Heterogeneity: Chi? = 10.04, df = 6 (P = 0.12); I> =40%
Test for overall effect: Z = 2.73 (P = 0.0063)
2 Withdrawals: diarrhea
Bombardier 1986 7/157 1/152 — & 449 1.11,1825]
Davies 1982 0/10 o/11 00[00,00]
Glennas 1997 0/31 3/34 - T 0.14[001, 1.39]
Johnsen 1989 3/67 0/65 T+ 739[076,7236]
Lewis 1984 1/30 1/30 1.00 [0.06, 1637 ]
Palmer 1982 3/10 0/10 " 9.35[0.85, 102.30 ]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 1172 0/46 5.15[0.09, 28646 ]
Wenger 1983 2/152 0/152 S 744046, 11946 ]
Subtotal (95% CI) 539 510 —— 3.02 [ 1.29, 7.06 ]
Total events: 17 (Auranofin), 5 (Placebo)
Heterogeneity: Chi2 = 9.70, df = 6 (P = 0.14); 1> =38%
Test for overall effect: Z =2.55 (P = 0011)
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(... Continued)

Peto Peto
Study or subgroup Auranofin Placebo Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
3 Withdrawals: mucosal / cutaneous adverse reactions
Bombardier 1986 2/157 3/152 - 0.65[0.11,377]
Davies 1982 0/10 o/11 00[00,00]
Glennas 1997 2/31 6/34 1 0.36[008, 1.57]
Johnsen 1989 9167 1/65 — & 540[ 149, 19.50 ]
Lewis 1984 0/30 0/30 00[00,00]
Palmer 1982 1/10 0/10 7.3910.15,37238 ]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 2/72 1/46 1.27[0.12,1322]
Wenger 1983 3/152 1/152 - 275[038,19.68 ]
Subtotal (95% CI) 539 510 T— 1.56 [ 0.75, 3.23 ]
Total events: 19 (Auranofin), 12 (Placebo)
Heterogeneity: Chi2 = 9.32, df = 5 (P = 0.10); 1> =46%
Test for overall effect: Z = 1.20 (P = 0.23)
4 Withdrawals: renal adverse reactions
Bombardier 1986 11157 0/152 7.16 [0.14, 360.90 ]
Davies 1982 0/10 o/11 00[00,00]
Glennas 1997 0/31 1/34 0.15[0.00, 748 ]
Johnsen 1989 2/67 0/65 = 728045, 117.69 ]
Lewis 1984 1/30 1730 1.00 [ 0.06, 1637 ]
Palmer 1982 0/10 0/10 00[00,00]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 0/72 0/46 00[00,00]
Wenger 1983 2/152 1/152 I — 196 [0.20, 1895 ]
Subtotal (95% CI) 539 510 T 1.96 [ 0.53,7.27 ]
Total events: 6 (Auranofin), 3 (Placebo)
Heterogeneity: Chi? = 3.16, df = 4 (P = 0.53); 1> =0.0%
Test for overall effect: Z = 1.00 (P = 0.32)
5 Withdrawals: liver adverse reactions
Subtotal (95% CI) 0 0 0.0 [0.0,0.0]
Total events: O (Auranofin), O (Placebo)
Heterogeneity: not applicable
Test for overall effect: not applicable
6 Withdrawals: hematology adverse reactions
Bombardier 1986 2/157 0/152 — T = 720[045, 11573 ]
Davies 1982 0/10 o/11 00[00,00]
Glennas 1997 0/31 0/34 00[00,00]
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(... Continued)

Peto Peto
Study or subgroup Auranofin Placebo Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Johnsen 1989 0/67 0/65 00[00,00]
Lewis 1984 1/30 0/30 7.39[0.15,372.38 ]
Palmer 1982 0/10 0/10 00[00,00]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 2/72 0/46 I B 522030, 90.64 ]
Wenger 1983 1/152 1/152 b 1.00 [ 0.06, 16.06 ]
Subtotal (95% CI) 539 510 T — 3.73 [ 0.84, 16.65 |
Total events: 6 (Auranofin), | (Placebo)
Heterogeneity: Chi? = 1.25, df = 3 (P = 0.74); I> =0.0%
Test for overall effect: Z = 1.73 (P = 0.084)
7 Withdrawals: neurological adverse reactions (headache, dizziness, tingling)
Bombardier 1986 0/157 1/152 = 0.13[0.00, 6.60 ]
Davies 1982 0/10 o/11 00[00,00]
Glennas 1997 0/31 2/34 B R 0.14[001,235]
Johnsen 1989 2/67 0/65 = 7281045, 11769 ]
Lewis 1984 0/30 0/30 00[00,00]
Palmer 1982 0/10 1/10 = 0.14[0.00, 6.82]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 0/72 0/46 00[00,00]
Wenger 1983 0/152 0/152 00[00,00]
Subtotal (95% CI) 539 510 T ———— 0.52 [ 0.10, 2.59 ]
Total events: 2 (Auranofin), 4 (Placebo)
Heterogeneity: Chi? = 5.20, df = 3 (P = 0.16); I> =42%
Test for overall effect: Z = 0.80 (P = 0.42)
8 Withdrawals: cardiovascular adverse reactions
Bombardier 1986 1/157 /152 — 7.16 [ 0.14, 36090 ]
Davies 1982 0/10 o/11 00[00,00]
Johnsen 1989 0/67 0/65 00[00,00]
Lewis 1984 0/30 0/30 00[00,00]
Palmer 1982 0/10 0/10 00[00,00]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 0/72 0/46 00[00,00]
Wenger 1983 0/152 0/152 00[00,00]
Subtotal (95% CI) 508 476 T — 7.16 [ 0.14, 360.90 ]
Total events: | (Auranofin), O (Placebo)
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(... Continued)

Peto Peto
Study or subgroup Auranofin Placebo Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Heterogeneity: Chi?2 = 0.0, df = 0 (P = 1.00); I> =0.0%
Test for overall effect: Z = 098 (P = 0.33)
9 Withdrawals: miscellaneous adverse reactions
Bombardier 1986 2/157 0/152 —— 720[045, 11573 ]
Davies 1982 0/10 o/11 00[00,00]
Glennas 1997 0/31 0/34 00[00,00]
Johnsen 1989 0/67 0/65 00[00,00]
Lewis 1984 0/30 0/30 00[00,00]
Palmer 1982 0/10 0/10 00[00,00]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 0/72 0/46 00[00,00]
Wenger 1983 0/152 0/152 00[00,00]
Subtotal (95% CI) 539 510 T — 7.20 [ 0.45, 115.73 ]
Total events: 2 (Auranofin), O (Placebo)
Heterogeneity: Chi2 = 0.0, df = 0 (P = 1.00); I> =0.0%
Test for overall effect: Z = 1.39 (P = 0.16)
Test for subgroup differences: Chi? = 6.63, df = 7 (P = 0.47), I> =0.0%
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Analysis 3.1. Comparison 3 Adverse reactions not requiring withdrawal, Outcome | Adverse reactions:
System specific.

Review:  Auranofin versus placebo in rheumatoid arthritis
Comparison: 3 Adverse reactions not requiring withdrawal

Outcome: | Adverse reactions: System specific

Peto Peto
Study or subgroup Auranofin Placebo Odds Ratio Odds Ratio
n/N n/N Peto,Fixed 95% Cl Peto,Fixed,95% Cl

| Adverse reaction: gastrointestinal
Davies 1982 3/10 0/11 I 10.31 095, 112.35]
Johnsen 1989 50/67 34/65 —— 260[128,528]
Prouse 1982 8/10 2/10 " 978 [ 1.77,5398]
Ward 1983 6/72 0/46 - 554[1.04,29.63]
Wenger 1983 46/152 20/152 —— 273[1.58,470]
Subtotal (95% CI) 311 284 - 3.11 [ 2.09, 4.65 ]

Total events: | |3 (Auranofin), 56 (Placebo)
Heterogeneity: Chi? = 3.62, df = 4 (P = 0.46); 1> =0.0%
Test for overall effect: Z = 557 (P < 0.00001)

2 Adverse reaction: diarrhea

Davies 1982 3/10 ol — 1031 [095, 11235 ]
Johnsen 1989 25167 13/65 —a— 2311109, 4901
Prouse 1982 8/10 210 — 978 1.77,5398 ]
Ward 1983 U2 0/46 —_—T 522030, 90.64 ]
Wenger 1983 46/152 20/152 —— 273[158,470]

Subtotal (95% CI) 311 284 - 2.95 [ 1.95, 4.47 ]

Total events: 84 (Auranofin), 35 (Placebo)
Heterogeneity: Chi? = 3.58, df = 4 (P = 0.47); 1> =0.0%
Test for overall effect: Z = 5.10 (P < 0.00001)

3 Adverse reaction: mucosal / cutaneous

Davies 1982 110 o/l 8.17[0.16,41339 ]
Johnsen 1989 44/67 31/65 —— 207104, 4.111]
Prouse 1982 7/10 3/10 — 4571083,2525 ]
Ward 1983 172 2/46 —_— 0317003 3.18]

Subtotal (95% CI) 159 132 —— 2.08 [1.13, 3.81]

Total events: 53 (Auranofin), 36 (Placebo)
Heterogeneity: Chi? = 3.86, df = 3 (P = 0.28); I> =22%
Test for overall effect: Z = 2.36 (P = 0.018)

4 Adverse reaction: renal
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(... Continued)

Peto Peto
Study or subgroup Auranofin Placebo Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Bombardier 1986 o/l 0/l 00[00,00]
Davies 1982 0/10 0/11 00[00,00]
Johnsen 1989 4/67 4/65 H 0971[023,403]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 0/72 0/46 00[00,00]
Subtotal (95% CI) 160 133 T 0.97 [ 0.23, 4.03 ]
Total events: 4 (Auranofin), 4 (Placebo)
Heterogeneity: Chiz = 0.0, df = 0 (P = 1.00); 1> =0.0%
Test for overall effect: Z = 0.04 (P = 0.96)
5 Adverse reaction: liver
Davies 1982 0/10 0/11 00[00,00]
Johnsen 1989 0/67 0/65 00[00,00]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 0172 046 00[00,00]
Subtotal (95% CI) 159 132 0.0 [ 0.0, 0.0 ]
Total events: O (Auranofin), O (Placebo)
Heterogeneity: Chi2 = 0.0, df = 0 (P<0.00001); 1> =0.0%
Test for overall effect: Z = 0.0 (P < 0.00001)
6 Adverse reaction: hematology
Davies 1982 0/10 0/11 00[00,00]
Johnsen 1989 0/67 0/65 00[00,00]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 0/72 0/46 00[00,00]
Subtotal (95% CI) 159 132 0.0 [ 0.0, 0.0 ]
Total events: O (Auranofin), O (Placebo)
Heterogeneity: Chi2 = 0.0, df = 0 (P<0.00001); 1> =0.0%
Test for overall effect: Z = 0.0 (P < 0.00001)
7 Adverse reaction: neurological
Davies 1982 0/10 0/11 00[00,00]
Johnsen 1989 0/67 0/65 00[00,00]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 0/72 0/46 00[00,00]
Subtotal (95% CI) 159 132 0.0 [ 0.0, 0.0 ]
Total events: O (Auranofin), O (Placebo)
Heterogeneity: Chi2 = 0.0, df = 0 (P<0.00001); 1> =0.0%
Test for overall effect: Z = 0.0 (P < 0.00001)
8 Adverse reaction: miscellaneous
Davies 1982 0/10 0/11 00[00,00]
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(... Continued)

Peto Peto
Study or subgroup Auranofin Placebo Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Johnsen 1989 28/67 22/65 —l— 140 [ 0.69,2.82]
Prouse 1982 0/10 0/10 00[00,00]
Ward 1983 472 0/46 ] - 538[0.70,41.17]
Subtotal (95% CI) 159 132 N 1.61 [ 0.83, 3.13 ]
Total events: 32 (Auranofin), 22 (Placebo)
Heterogeneity: Chi2 = 1.50, df = | (P = 0.22); 1> =33%
Test for overall effect: Z = 1.41 (P =0.16)
Test for subgroup differences: Chi? = 5.48, df = 4 (P = 0.24), I> =27%
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