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ABSTRACT

Background

Psoriatic arthritis is an inflammatory disease associated with joint damage, impaired function, pain, and reduced quality of life.
Methotrexate is a disease-modifying anti-rheumatic drug (DMARD) commonly prescribed to alleviate symptoms, attenuate disease activity,
and prevent progression of disease.

Objectives

To assess the benefits and harms of methotrexate for psoriatic arthritis in adults.

Search methods

We searched CENTRAL, MEDLINE, Embase, the WHO International Clinical Trials Registry Platform, and www.clinicaltrials.gov for relevant
records. We searched all databases from inception to 29 January 2018. We handsearched included articles for additional records and
contacted study authors for additional unpublished data. We applied no language restrictions.

Selection criteria

Weincluded all randomised controlled trials (RCTs) and quasi-RCTs that compared methotrexate versus placebo, or versus another DMARD,
for adults with psoriatic arthritis. We reported on the following major outcomes: disease response (measured by psoriatic arthritis response
criteria (PsARC)), function (measured by the Health Assessment Questionnaire for Rheumatoid Arthritis (HAQ)), health-related quality
of life, disease activity (measured by disease activity score (28 joints) with erythrocyte sedimentation rate (DAS28-ESR)), radiographic
progression, serious adverse events, and withdrawals due to adverse events.

Data collection and analysis

Two review authors independently reviewed search results, assessed risk of bias, extracted trial data, and assessed the quality of evidence
using the GRADE approach. We undertook meta-analysis only when this was meaningful.

Main results

We included in this review eight RCTs conducted in an outpatient setting, in Italy, the United Kingdom, the United States of America,
China, Russia, and Bangladesh. Five studies compared methotrexate versus placebo, and four studies compared methotrexate versus other
DMARDs. The average age of participants varied across studies (26 to 52 years), as did the average duration of psoriatic arthritis (one to
nine years). Doses of methotrexate varied from 7.5 mg to 25 mg orally per week, but most studies administered approximately 15 mg or
less orally per week. Risk of bias was generally unclear or high across most domains for all studies. We considered only one study to have
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low risk of selection and detection bias. The main study informing results of the primary comparison (methotrexate vs placebo up to six
months) was at low risk of bias for all domains except attrition bias and reporting bias.

We restricted reporting of results to the comparison of methotrexate versus placebo for up to six months. Low-quality evidence
(downgraded due to bias and imprecision) from a single study (221 participants; methotrexate dose 15 mg orally or less per week) informed
results for disease response, function, and disease activity. Disease response, measured by the proportion who responded to treatment
according to PSARC (response indicates improvement), was 41/109 in the methotrexate group and 24/112 in the placebo group (risk ratio
(RR) 1.76, 95% confidence interval (Cl) 1.14 to 2.70). This equates to an absolute difference of 16% more responders with methotrexate
(4% more to 28% more), and a number needed to treat for an additional beneficial outcome (NNTB) of 6 (95% ClI 5 to 25). Mean function,
measured by the HAQ (scale 0 to 3; 0 meaning no functional impairment; minimum clinically important difference 0.22), was 1.0 points
with placebo and 0.3 points better (95% 0.51 better to 0.09 better) with methotrexate; absolute improvement was 10% (3% better to 17%
better), and relative improvement 30% (9% better to 51% better). Mean disease activity as measured by the DAS28-ESR (scale of 0 to 10;
lower score means lower disease activity; minimum clinically important difference unknown) was 3.8 points in the methotrexate group
and 4.06 points in the placebo group; mean difference was -0.26 points (95% Cl -0.65 to 0.13); absolute improvement was 3% (7% better
to 1% worse), and relative improvement 6% (16% better to 3% worse).

Low-quality evidence (downgraded due to risk of bias and imprecision) from three studies (n = 293) informed our results for serious
adverse events and withdrawals due to adverse events. Due to low event rates, we are uncertain if methotrexate results show increased
risk of serious adverse events or withdrawals due to adverse events compared to placebo. Results show 1/141 serious adverse events
in the methotrexate group and 4/152 in the placebo group: RR 0.26 (95% CI 0.03 to 2.26); absolute difference was 2% fewer events with
methotrexate (5% fewer to 1% more). In all, 9/141 withdrawals in the methotrexate group were due to adverse events and 7/152 in the
placebo group: RR 1.32 (95% Cl 0.51 to 3.42); absolute difference was 1% more withdrawals (4% fewer to 6% more).

One study measured health-related quality of life but did not report these results. No study measured radiographic progression.

Authors' conclusions

Low-quality evidence suggests that low-dose (15 mg or less) oral methotrexate might be slightly more effective than placebo when taken
for six months; however we are uncertain if it is more harmful. Effects of methotrexate on health-related quality of life, radiographic
progression, enthesitis, dactylitis, and fatigue; its benefits beyond six months; and effects of higher-dose methotrexate have not been
measured or reported in a randomised placebo-controlled trial.

PLAIN LANGUAGE SUMMARY

Methotrexate for psoriatic arthritis
Background

Psoriatic arthritis is an inflammatory condition that causes painful, swollen, and stiff joints, along with painful tendons and swollen
fingers and toes. It is associated with psoriasis - a disease of the skin or nails. If severe, rheumatologists prescribe methotrexate, a
disease-modifying anti-rheumatic drug (DMARD), to improve symptoms and prevent worsening. Other DMARDs might include leflunomide,
ciclosporin A, sulfasalazine, and gold (although gold treatment is rarely used).

Review question

We aimed to assess the benefits and harms of methotrexate compared with placebo (a fake drug) or similar drugs for adults with psoriatic
arthritis. Methotrexate compared with placebo was the primary comparison. Major outcomes were disease response (number of patients
with a positive response to treatment), function, health-related quality of life, disease activity, radiographic progression (bone damage
over time as seen on X-rays), serious adverse events (side effects requiring hospital admission, necessitating intensive therapy, causing
permanent disability or death), and withdrawals due to adverse events (side effects that cause people to stop taking the treatment).

Search date
We searched for evidence up to 29 January 2018.
Study characteristics

We included eight studies published between 1964 and 2014. All studies involved people from rheumatology clinics. Studies were
conducted in Italy, United Kingdom, United States of America, China, Russia, and Bangladesh. Five studies compared methotrexate against
placebo (345 people), and four studies compared methotrexate against another DMARD (leflunomide (61 people), ciclosporin A (35 people),
gold (30 people), and sulfasalazine (24 people)). The average age of people included in these studies varied from 26 to 52 years. The average
duration of psoriatic arthritis ranged from one to nine years. The dose of methotrexate consisted of 7.5 mg to 25 mg orally, but for most
studies, 15 mg was given orally per week. In most western countries, a dose of 15 mg to 20 mg orally per week is normally used in routine
practice.
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Key results

After six months of treatment, comparison with placebo (a fake drug) showed that methotrexate resulted in the following (note that one
study measured but did not report quality of life, and no studies measured radiographic progression).

Proportion who responded to treatment as measured by the Psoriatic Arthritis Response Criteria

16% more people, or 16 more people out of 100, improved with treatment (4% more to 28% more)
37 out of 100 people taking methotrexate improved
21 out of 100 people taking placebo improved

Function (lower scores mean better function)

Function was improved by 10% (ranging from 3% better to 17% better), or by 0.30 points (ranging from 0.09 better to 0.51 better) ona 0
to 3 scale (this is expected to be meaningful to patients)

People taking methotrexate rated their function as 0.7 point
People taking placebo rated their function as 1.0 point

Disease activity (lower scores mean less active disease)

Disease activity improved by 3% (7% better to 1% worse), or by 0.26 points (0.65 better to 0.13 worse) on a 0 to 10 scale
People taking methotrexate had a disease activity score of 3.8 points
People taking placebo had a disease activity score of 4.06 points

Serious adverse events (more events mean more harm)

2% fewer people, or two fewer people out of 100 (5% fewer to 1% more), reported a serious adverse event with methotrexate
One person out of 100 people taking methotrexate had a serious adverse event
Three out of 100 people taking placebo had a serious adverse event

Withdrawals due to adverse events (more events means more harm)

1% more people, or one more person out of 100 (4% fewer to 6% more), withdrew from treatment with methotrexate
Six out of 100 people taking methotrexate withdrew

Five out of 100 people taking placebo withdrew

Quality of the evidence

Low-quality evidence suggests that methotrexate might lead to slightly greater benefit than placebo for some outcomes (e.g. improving
function) but may be no better than placebo for other outcomes (e.g. reducing disease activity). We assessed the quality of the evidence
as low due to flawed trial design and imprecision (some results are meaningful to patients and some are not). We are uncertain whether
methotrexate causes more harm than placebo due to the small number of reported events.
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Methotrexate compared to placebo for psoriatic arthritis (up to six months)

Methotrexate compared to placebo for psoriatic arthritis (up to six months)

Patient or population: psoriatic arthritis

Setting: rheumatology clinics (outpatient setting)
Intervention: methotrexate (oral < 15 mg per week)
Comparison: placebo

Outcomes Anticipated absolute effects* Relative effect  No. of partici- Certainty of Comments
(95% ClI) (95% Cl) pants the evidence
(studies) (GRADE)
Risk with Risk with
placebo methotrexate
Disease response 214 per 1000 377 per 1000 RR1.76 221 PO Absolute difference - 16% more responded
assessed with PSARC (re- (244 to 579) (1.14 to 2.70) (1RCT) LOwa,b to treatment with methotrexate (4% more
sponse event indicates to 28% more); relative change - 76% more
improvement) responded to treatment with methotrexate
Follow-up: mean 6 (14% more to 170% more)
months
NNTB 6 (5 to 25)
When using imputed values, study authors
calculated OR 1.77 (95% CI 0.97 to
3.23)¢
Function Mean HAQ score  Mean difference - 221 OO Absolute change - 10% better with
assessed with HAQ was 1.0 in HAQ score (LRCT) LOwa.b methotrexate (3% better to 17% better); rela-
Scale from 0 to 3 (0 shows was 0.3 lower tive change - 30% with methotrexate (95% ClI
no functional impairment) (0.51 lower to 9% to 51% improvement)d
Follow-up: mean 6 0.09 lower)
months
Health-related quality of - - - - - Measured in one study but reported as ab-
life - not reported stract only; data for extraction could not be
obtained (personal communication)
Disease activity Mean DAS28- Mean difference - 221 P00 Absolute improvement - 3% better with
assessed with DAS28-ESR ESR was 4.06 in DAS28-ESR (LRCT) LOwa,b methotrexate (7% better to 1% worse);

was 0.26 lower
(0.65 lower to
0.13 higher)

Scale from: 0 to 10 (0
shows no disease activity)

relative improvement - 6% better with
methotrexate (16% better to 3% worse)d
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Follow-up: mean 6
months

Radiographic progression - - - - - Not measured in any study
- not measured

Serious adverse events 26 per 1000 7 per 1000 RR0.26 293 BPOO Absolute difference - 2% fewer events with
(SAEs) (1to 59) (0.03 to 2.26) (3RCTs) LOWa,b methotrexate (5% fewer to 1% more); relative
assessed by number of difference - 74% fewer (97% fewer to 116%
events more)

Follow-up: mean 6

months

Withdrawals due to ad- 46 per 1000 61 per 1000 RR1.32 293 PO Absolute difference - 1% more events with
verse events (WAEs) as- (23 to 158) (0.51t03.42) (3RCTs) LOwa,b methotrexate (4% fewer to 6% more); relative
sessed by number of difference - 32% more events with methotrex-
events ate (49% fewer to 242% more)

Follow-up: mean 6

months

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).

Cl: confidence interval; DAS28-ESR: disease activity score (28 joints) with erythrocyte sedimentation rate; HAQ: Health Assessment Questionnaire for Rheumatoid Arthri-
tis; NNTB: number needed to treat for an additional beneficial outcome; NNTH: number needed to treat for an additional harmful outcome; OR: odds ratio; PSARC: Psoriatic
Arthritis Response Criteria; RCT: randomised controlled trial; RR: risk ratio; SAEs: serious adverse events; WAEs: withdrawals due to adverse events.

GRADE Working Group grades of evidence.

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded due to risk of bias: judged as unclear or high risk in at least one study.
bbowngraded due to imprecision: low numbers of events with confidence intervals including potentially clinically meaningless benefits.

¢Study authors did not report summary data from the ITT population. We assumed that missing participants had no response, and we calculated the ITT analysis using the
number randomised.

dRelative changes calculated as absolute change (mean difference) divided by mean at baseline in the placebo group (values were 1.0 on 0 to 3 HAQ; 4.06 on 0 to 10 DAS28-ESR).

Summary of findings 2. Methotrexate compared to other DMARDs for psoriatic arthritis (up to six months)

Methotrexate compared to other DMARDs for psoriatic arthritis (up to six months)
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Patient or population: psoriatic arthritis
Setting: rheumatology clinics (outpatient setting)
Intervention: methotrexate (oral 7.5 mg to 25 mg per week)

Comparison: other DMARDs

Outcomes Anticipated absolute effects* (95%  Relative effect  No. of partici- Certainty of Comments

Cl) (95% CI) pants the evidence

(studies) (GRADE)
Risk with other Risk with
DMARDs methotrexate
(any dose)
Disease response (lefluno- 813 per 1000 853 per 1000 RR 1.05 30 lelelo) Absolute difference - 4% more respon-
mide) (626 to 1000) (0.77 to 1.45) (LRCT) VERY LOWa,b ders with methotrexate (22% fewer to 31%
assessed with ACR50 more); relative change - 5% more respon-
Follow-up: mean 6 ders (23% fewer to 45% more). NNTB not
months calculated
Function (leflunomide) Mean HAQ score  Mean difference - 31 OO Absolute improvement - 4% better with
assessed with HAQ for leflunomide  in HAQ score for (LRCT) VERY LOWa,b methotrexate (1% better to 8% better);
Scale from0to 3 was 0.17 leflunomide was relative improvement - 76% better with
Follow-up: mean 6 0.13 lower methotrexate (18% to 135% improvement)c
months (0.23 lower to
0.03 lower)

Health-related quality of - - - - - Not measured by any study
life - not measured
Disease activity - not mea- - - - - - Not measured by any study
sured
Radiographic progression - - - - - Not measured by any study
- not measured
Serious adverse events 0 per 1000 0 per 1000 Not estimable 61 lelelo) Absolute risk difference and risk ratio could
(leflunomide) (0to 0) (2 RCTs) VERY LOWa,b not be calculated due to zero events in both
assessed by number of arms. Direction and magnitude of the true
events effect remain uncertain
Follow-up: mean 6
months
Withdrawals due to ad- Of the 2 included studies, Asaduzza- - 61 lelelo) For Zhang 2009: absolute risk difference -
verse events (leflunomide) man 2014 had zero events in both (2 RCTs) VERY LOWa,b 3% lower than leflunomide (95% Cl 24%

assessed by number of
events

groups - absolute and relative risks
could not be calculated. In Zhang

lower to 17% higher); risk ratio - 31% low-
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Follow-up: mean 6
months

2009, the ratio of events to total
number of participants per group
was 1/13 for methotrexate and 2/18
for leflunomide. RR 0.69 (95% CI 0.07
to 6.85). Comments apply to Zhang
2009 only

er than leflunomide (95% Cl 93% lower to
585% higher). NNTH not calculated

Serious adverse events (ci- 0 per 1000 0 per 1000 Not estimable 35 lelelo) Absolute risk difference and risk ratio could
closporin A) (0to 0) (LRCT) VERY LOWa,b not be calculated due to zero events in both
assessed by number of arms. Direction and magnitude of the true
events effect remain uncertain

Follow-up: mean 6

months

Withdrawals due to ad- 176 per 1000 222 per 1000 RR 1.26 35 elele) Absolute risk difference - 5% higher than ci-
verse events (ciclosporin (58 to 851) (0.33t04.82) (LRCT) VERY LOWa,b closporin A (95% CI 22% lower to 31% high-

A)

assessed by number of
events

Follow-up: mean 6
months

er); risk ratio - 26% higher than ciclosporin
A (95% CI 67% lower to 382% higher). NNTH
not calculated

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

ACR50: American College of Rheumatology response criteria for 50% improvement; Cl: confidence interval; DMARDs: disease-modifying anti-rheumatic drugs; HAQ: Health
Assessment Questionnaire for Rheumatoid Arthritis; NNTB: number needed to treat for an additional beneficial outcome; NNTH: number needed to treat for an additional
harmful outcome; OR: odds ratio; RCT: randomised controlled trial; RR: risk ratio; SAEs: serious adverse events; WAEs: withdrawals due to adverse events.

GRADE Working Group grades of evidence.

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded due to risk of bias: judged as unclear or high in at least one domain and at least one study.

bpowngraded twice due to imprecision: low numbers of events with confidence intervals including potentially clinically meaningless benefits.
CRelative changes calculated as absolute change (mean difference) divided by mean at baseline in the placebo group (values were 0.17 on 0 to 3 HAQ).
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BACKGROUND

Description of the condition

Psoriatic arthritis (PsA) is an inflammatory joint disease affecting
approximately 30% of people with psoriasis (Gladman 2005; Mease
2013; Truong 2015). Estimates of the prevalence of PsA in the
general population vary between 0.01% and 0.19%, depending on
geographical location (Stolwijk 2016). White people are affected
more often than Middle-Eastern and East-Asian people (Stolwijk
2016). Men and women are equally affected across the entire age
range, and PsA is more common over 40 years of age among people
of both sexes (Stolwijk 2016).

Five distinct patterns of PsA have been described: predominant
distal interphalangeal joint involvement, arthritis mutilans,
symmetrical polyarthritis, asymmetrical oligoarthritis, and
spondyloarthritis (Moll 1973). The reported prevalence of each
pattern varies, although polyarthritis and oligoarthritis occur
most commonly (Gladman 2005). Overlap of spondyloarthritis
and peripheral joint disease occurs in 20% to 40% of people
(Gladman 2005; Moll 1973). Periarticular structures may also
be involved, leading to enthesitis, tenosynovitis, dactylitis, and
fingernail dystrophy (Duarte 2012; Moll 1973). Joint erosions
are reported in about 60% of people with PsA (Gladman 1987;
Torre Alonso 1991), and approximately 20% develop severe joint
destruction and deformity (Gladman 1987). The diagnosis can
be made clinically and is aided by the ‘classification of psoriatic
arthritis’ (CASPAR) criteria (Coates 2012; Taylor 2006). These criteria
require the presence of established inflammatory musculoskeletal
disease with at least three of the following: a history of psoriasis,
dactylitis, psoriatic nail dystrophy, radiographic evidence of juxta-
articular new bone formation, or rheumatoid factor negativity
(Taylor 2006).

Psoriatic arthritis has a negative impact on quality of life, causing
pain, joint stiffness, reduced physical function (Gladman 2005;
Husted 1997; Zachariae 2002), and loss of productivity (Walsh
2014). Compared to the general population, people with PsA are at
increased risk of cardiovascular disease (incidence rate ratio 1.33,
95% confidence interval (Cl) 1.23 to 1.44), as reported in Li 2015,
and premature death (standardised mortality ratio 1.36, 95% CI
1.12 to 1.64), as shown by Ali 2007. Inflammation is probably a
key contributor to these increased risks (Van Doornum 2002), and
limited evidence suggests that anti-inflammatory therapies reduce
cardiovascular disease in PsA (Roubille 2015). Over the last 40 years,
the mortality rate in PsA has decreased, possibly as a result of more
aggressive treatment of the inflammatory process (Ali 2007).

Description of the intervention

Pharmacological management of PsA includes non-steroidal
anti-inflammatory drugs (NSAIDs), glucocorticoids, and disease-
modifying anti-rheumatic drugs (DMARDs). Three major classes
of DMARDs are available: conventional synthetic DMARDs
(csDMARDs), biological DMARDs (bDMARDs), and targeted synthetic
DMARDs (tsDMARDs) (Smolen 2014a).

Methotrexate (MTX) is a csDMARD that can be administered
orally, or via subcutaneous or intramuscular injections. It is
prescribed weekly, at doses ranging from 5 mg to 25 mg. At
this dose and frequency, common side effects include headache,
nausea, vomiting, abdominal pain, and mouth ulcers (Alarcén

2000). Rare but serious adverse effects include myelosuppression,
hepatotoxicity, infection, and pulmonary fibrosis (Alarcon 2000).
Daily supplementation with folic or folinic acid can alleviate
hepatotoxic and gastrointestinal adverse effects (Shea 2013).

How the intervention might work

Methotrexate is used to treat many conditions and may have
different effects, depending on the disease and the dose. At
high doses used for malignancy, MTX antagonises the folic acid
metabolic pathway (Cronstein 2000). This disrupts production
of nucleotide bases, triggering several cellular processes that
culminate in apoptosis (Cronstein 2000). At low doses used
for inflammatory diseases such as PsA, this pathway does
not adequately explain its effects (Cronstein 2000). Several
alternative mechanisms appear to be important, including
accumulation of extracellular adenosine, alteration of the cytokine
repertoire of inflammatory cells, and modulation of humoral and
cellular immunity (Cronstein 2000; Cutolo 2002). The biochemical
mechanisms that explain these effects remain incompletely
understood.

Methotrexate is an effective therapy for cutaneous psoriasis
(Schmitt 2014). In rheumatoid arthritis, another inflammatory
joint condition, MTX provides effective therapy for improving joint
disease and quality of life (Lopez-Olivo 2014), and for reducing
risk of cardiovascular disease and death (Micha 2011; Wasko 2013,
respectively). Methotrexate has been used historically for PsA
on the basis of its benefits in rheumatoid arthritis, and on the
assumption that joint pathology is similar to cutaneous pathology
in psoriasis. Treating underlying inflammation with DMARDs in
PsA aims to achieve improvement in the same clinical outcomes
(Smolen 2014b).

Why it is important to do this review

A systematic review by Jones and colleagues showed a paucity
of clinical trials for many csDMARDs for treating PsA, including
MTX (Jones 2000). Rheumatoid arthritis and PsA have many
fundamental differences, such as the distribution of affected
joints, their genetic associations, and their pathophysiological
mechanisms (Veale 2015). Extrapolating results from clinical trials
of MTXin the rheumatoid arthritis population to the PsA population
is an inadequate method of proving efficacy. Furthermore,
evidence indicates that risks of side effects vary between the two
populations (Conway 2014; Conway 2015; Curtis 2009). Despite
this, MTX is one of the most commonly used therapies worldwide
for treatment of PsA (Helliwell 2008; Kvien 2005; Theander 2014).
It is critical that evidence of treatment efficacy and safety be
drawn from studies undertaken in a population with the disease of
interest. This review isimportant to further inform clinical decision-
making about the role of methotrexate in treating PsA.

We have conducted this review according to the guidelines
recommended by the Cochrane Musculoskeletal Group Editorial
Board (Ghogomu 2014).

OBJECTIVES

To assess the benefits and harms of methotrexate for psoriatic
arthritis in adults.

Methotrexate for psoriatic arthritis (Review)
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METHODS

Criteria for considering studies for this review
Types of studies

We included randomised controlled trials (RCTs) and quasi-RCTs.
We included studies reported as full text, those published as
abstract only, and unpublished data. We applied no language
restrictions.

Types of participants

We included studies of adults aged 18 years or older with a
diagnosis of PsA made by a rheumatologist, or by fulfilment
of validated classification criteria (e.g. ‘classification of psoriatic
arthritis’ (CASPAR) criteria) (Taylor 2006).

We included studies of participants with conditions other than
PsA only if they reported outcomes for participants with PsA as a
separate subgroup, or if separate data were available from study
authors upon request.

Types of interventions

We included trials comparing methotrexate (MTX) at any dose
and via any formulation (oral or parenteral) versus placebo,
other disease-modifying anti-rheumatic drugs (DMARDs) (including
bDMARDs), non-steroidal anti-inflammatory drugs (NSAIDs), or
other analgesics. We allowed co-intervention with NSAIDs or other
analgesics, provided they were used in all treatment arms.

Types of outcome measures

Major and minor outcomes were informed by the Outcome
Measures in Rheumatology 8th Conference core domains for PsA
(Gladman 2007). The final two minor outcomes were added 'post
hoc' to allow meaningful inclusion of studies that preceded the
inception of other outcomes.

Major outcomes

1. Disease response: measured by American College of
Rheumatology response criteria for 50% improvement (ACR50)
(Felson 1995), Psoriatic Arthritis Response Criteria (PSARC)
(Clegg 1996), or European League Against Rheumatism (EULAR)
response criteria (Van Gestel 1996)

2. Function: measured by the Health Assessment Questionnaire for
Rheumatoid Arthritis (HAQ) score (Fries 1980), by a modification
of the HAQ (Pincus 1983), or by data showing the proportion
of participants who achieve a minimally clinically important
difference of at least 0.22 (Kosinski 2000)

3. Health-related quality of life: measured by Short Form-36
(SF-36) (Ware 1992), or by a disease-specific measure such as the
Psoriatic Arthritis Quality Of Life (PSORIQOL) assessment tool
(McKenna 2003)

4. Disease activity: measured by the Disease Activity Score
(28 joints) with erythrocyte sedimentation rate (DAS28-ESR)
(Prevoo 1995), by the Clinical Disease Activity Index (CDAI)
(Aletaha 2005), or by EULAR response criteria, which include a
change in disease activity in addition to activity of the current
disease (Van Gestel 1996)

5. Radiographic progression: measured by the Sharp method
(Sharp 1971), by the Van der Heijde modification (Van der Heijde

2000), by the Larsen method (Larsen 1977), or by the Psoriatic
Arthritis Ratingen Score (PARS) (Wassenberg 2001)

6. Serious adverse events (SAEs) resulting in hospitalisation,
disability, or death

7. Withdrawals due to adverse events (WAEs)

Minor outcomes

1. Disease response: measured by American College of
Rheumatology response criteria for 20% improvement (ACR20)
(Felson 1995)

2. Enthesitis: measured by the Maastricht Ankylosing Spondylitis
Enthesitis Score (MASES) (Heuft-Dorenbosch 2003), or by the
Leeds Enthesitis Index (LEI) (Healy 2008)

3. Dactylitis: measured by the Leeds Dactylitis Index (LDI) (Helliwell
2005), or by digit count

4. Pain: measured by the visual analogue scale (VAS) or by the
numerical rating scale (NRS)

5. Fatigue: measured by the VAS or the Functional Assessment of
Chronic lllness Therapy (FACIT) fatigue scale (Webster 2003), by
the Krupp Fatigue Severity Scale (FSS) (Krupp 1989), or by the
Multidimensional Fatigue Inventory (Smets 1995)

6. Skin disease: measured by the Psoriasis Area and Severity Index
(PASI) (Fredriksson 1978), or by the proportion with a reduction
in PASI of 25%, 50%, or 75% (PASI 25, 50, 75)

7. Total adverse events (AEs)

8. Global assessment of disease activity, as measured by VAS or
NRS (Scott 1977)

9. Joint count: measured by the total number of tender or swollen
joints

We have reported outcomes for time points up to and including six
months, and longer than six months. In the 'Summary of findings'
tables, we have reported outcomes up to and including six months
only.

Search methods for identification of studies
Electronic searches

We searched the Cochrane Central Register of Controlled Trials
(CENTRAL) in the Cochrane Library, Ovid MEDLINE, and Ovid
Embase. We searched all databases from their inception to 29
January 2018.

We also searched www.ClinicalTrials.gov and the World Health
Organization Clinical Trials Registry Platform (www.who.int/ictrp/
en/), on 29 January 2018.

We set out the search strategies for MEDLINE, Embase, and
CENTRAL in Appendix 1, Appendix 2, and Appendix 3, respectively,
while incorporating a modified search string for RCTs as described
by Glanville 2006 for MEDLINE, and by Wong 2006 for Embase.

Searching other resources

We checked the reference lists of all primary studies and review
articles for additional references; searched relevant manufacturers'
websites for trial information; and contacted authors of included
studies to learn about additional studies.

Methotrexate for psoriatic arthritis (Review)
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We searched for errata or retractions from included studies
published in full text on PubMed (www.ncbi.nlm.nih.gov/pubmed),
also on 29 January 2018.

Data collection and analysis
Selection of studies

Two review authors (TW, TT) independently screened titles and
abstracts of all studies identified as a result of the search and
coded them as 'retrieve' (eligible or potentially eligible/unclear)
or 'do not retrieve'. Retrieved studies underwent full-text review.
We identified and recorded reasons for excluding ineligible studies.
We resolved disagreements through discussion, or by consultation
with a third review author (AM). We identified and excluded
duplicates and collated multiple reports of the same study, so that
each study, rather than each report, was the unit of interest in the
review. We recorded the selection process in sufficient detail to
complete a PRISMA flow diagram and Characteristics of excluded
studies tables.

Data extraction and management

We used a data collection form that was piloted on at least one
study in the review to document study characteristics and outcome
data. Two review authors (TW, SW) extracted study characteristics
from the included studies, anda third review author (AM) spot-
checked study characteristics for accuracy against the trial report.
We extracted the following study characteristics.

1. Methods: study design, total duration of study, details of any
'run-in' period, number of study centres and locations, study
setting, withdrawals, and dates of study.

2. Participants: N, mean age, age range, sex, disease duration,
severity of condition, diagnostic criteria, important baseline
data, inclusion criteria, and exclusion criteria.

3. Interventions: drugs used as intervention,
medications, and excluded medications.

4. Comparisons: drug(s) used in non-intervention arm(s).

5. Outcomes: major and minor outcomes specified and collected,
and time points reported.

6. Characteristics of the design of the trial as outlined below in
Assessment of risk of bias in included studies.

7. Notes: funding for the trial and notable declarations of interest
of trial authors.

concomitant

Two review authors (TW, SW) independently extracted outcome
data from the included studies. We extracted the number of
events and the number of participants in each treatment group for
dichotomous outcomes, and means and standard deviations and
the number of participants in each treatment group for continuous
outcomes. We have noted in the Characteristics of included studies
table if outcome data were not reported in a usable way and when
data were transformed or estimated from a graph. We resolved
disagreements by reaching consensus or by involving a third person
(TT). One review author (TW) transferred data into Review Manager
5 (RevMan 2014). We double-checked that data were entered
correctly by comparing data presented in the systematic review
against the study reports.

For numerical data presented only in figures/graphs, we contacted
the authors of the report and requested the original data. If
necessary, we planned to use plot digitiser software to extract

data from graphs or figures. We planned to extract these data in
duplicate.

When reports included multiple measures of a single outcome, our
order of preference was as follows.

1. For function, we chose the HAQ score, followed by the modified
HAQ or the proportion of participants who achieved a minimally
clinically important difference of at least 0.22.

2. For disease activity, we chose the DAS28, followed by CDAI or
EULAR response criteria.

3. For serious adverse events and withdrawals due to adverse
events, we reported the sum total of each.

4. For pain, we preferred a VAS, followed by an NRS.

5. For skin disease, we preferred absolute PASI score, followed by
PASI 25, PASI 50, and PASI 75.

6. If both final values and changes from baseline values were
reported for the same outcome, we used final values.

7. If both unadjusted and adjusted values for the same outcome
were reported, we used unadjusted values.

8. If data were analysed based on an intention-to-treat (ITT)

sample and another sample (e.g. per-protocol, as-treated), we
extracted ITT data.

Time points extracted were up to and including six months, and
more than six months.

Assessment of risk of bias in included studies

Two review authors (TW, AM) independently assessed risk of
bias for each study, using the criteria outlined in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011a).
We resolved disagreements by discussion or by consultation with
another review author (SW). We assessed risk of bias according to
the following domains.

Random sequence generation.
Allocation concealment.
Blinding of participants and personnel.

Blinding of outcome assessment: this was considered separately
for subjective self-reported outcomes (such as pain and
function) and objective outcomes (such as radiographic
progression and adverse events).

5. Incomplete outcome data.
6. Selective outcome reporting.

7. Other potential bias, including differences in baseline
characteristics, co-intervention use, and compliance with study
therapy.

HwnN e

We graded each potential source of bias as having high, low, or
unclear risk, and we provided a quote from each study report
together with a justification for our judgement in the 'Risk of bias'
table. We summarised 'Risk of bias' judgements across different
studies for each of the domains listed. We considered blinding
separately for different key outcomes when necessary (e.g. for
unblinded outcome assessment, risk of bias for all-cause mortality
may be different than for a participant-reported pain scale). When
we judged risk of bias to be no different between outcomes, we
reported this as a single domain applicable to all outcomes. We also
considered the impact of missing data by examining key outcomes.

Methotrexate for psoriatic arthritis (Review)
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When information on risk of bias was related to unpublished data
or correspondence with a study author, we have noted this in the
'Risk of bias' table.

When considering treatment effects, we have taken into account
the risk of bias for studies that contributed to these outcomes.

We have presented figures generated by the 'Risk of bias' tool to
provide summary assessments of risk of bias.

Assesment of bias in conducting the systematic review

We conducted the review according to the published protocol
(Wilsdon 2017), and we reported any deviations from it under
Differences between protocol and review.

Measures of treatment effect

We analysed dichotomous data as risk ratios (RRs), or as Peto
odds ratios (Peto ORs), when the outcome was a rare event
(approximately less than 10%), and we used 95% confidence
intervals (Cls). We analysed continuous data as mean differences
(MDs) or as standardised mean differences (SMDs), also with 95%
Cls. We entered data presented as a scale with a consistent direction
of effect across studies.

When researchers used different scales to measure the same
conceptual outcome (e.g. disability), we calculated the SMD, along
with a corresponding 95% CI. We back-translated the SMD to
a typical scale (e.g. 0 to 10 for pain) by multiplying the SMD
by a typical among-person standard deviation (SD) (e.g. SD of
the control group at baseline from the most representative trial)
(Schiinemann 2011a).

In the Effects of interventions section and in the 'Comments'
column of the 'Summary of findings' tables, we provided the
absolute percentage difference, the relative per cent change from
baseline, and the number needed to treat for an additional
beneficial outcome (NNTB) or the number needed to treat for an
additional harmful outcome (NNTH). We provided the NNTB or the
NNTH only when the outcome showed a statistically significant
difference.

For dichotomous outcomes, we calculated the NNTB or the NNTH
from the control group event rate and the risk ratio, using
the Visual Rx NNT calculator (Cates 2008). We produced the
NNTB or the NNTH for continuous measures using the Wells
calculator, available from the Cochrane Musculoskeletal Editorial
Office (musculoskeletal.cochrane.org).

For dichotomous outcomes, we calculated the absolute risk
difference using the risk difference statistic in Review Manager
5 (RevMan 2014) and expressed the result as a percentage.
For continuous outcomes, we calculated absolute benefit as
improvement in the intervention group minus improvement in the
control group, in original units, expressed as a percentage.

We calculated the relative per cent change for dichotomous data as
'risk ratio - 1' and expressed this as a percentage. For continuous
outcomes, we calculated the relative difference in the change
from baseline as absolute benefit divided by baseline mean of the
control group, expressed as a percentage.

Unit of analysis issues

When a single trial reported multiple trial arms, we included only
relevant arms.

Dealing with missing data

We contacted investigators or study sponsors to verify key study
characteristics and to obtain missing numerical outcome data
when possible (e.g. when we identified a study as abstract only,
when data were not available for all participants). When this
was not possible, and when we thought that missing data might
introduce serious bias, we explored the impact of including such
studies in the overall assessment of results by performing a
sensitivity analysis. We clearly described any assumptions and
imputations for handling missing data, and we explored the effect
of imputation by performing sensitivity analyses.

For dichotomous outcomes (e.g. number of withdrawals due to
adverse events), we calculated the event rate using the number of
participants randomised in the group as the denominator.

For continuous outcomes (e.g. mean change in pain score), we
calculated MD or SMD based on the number of participants
analysed at that time point. If study authors did not present the
number of participants analysed for each time point, we used the
number of randomised participants in each group at baseline.

When possible, we computed missing standard deviations from
other statistics such as standard errors, confidence intervals, or P
values, according to the methods recommended in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011b). If
we could not calculate standard deviations, we planned to impute
them (e.g. from other studies in the meta-analysis).

Assessment of heterogeneity

We assessed clinical and methodological diversity in terms of
participants, interventions, outcomes, and study characteristics
of the included studies, to determine whether meta-analysis was
appropriate. We assessed statistical heterogeneity by visually
inspecting the forest plot to look for obvious differences in results
between studies and by using I and Chi? statistical tests.

As recommended in the Cochrane Handbook for Systematic
Reviews of Interventions (Deeks 2011), we interpreted I? values
as follows: 0% to 40% 'might not be important'; 30% to
60% may represent 'moderate’ heterogeneity; 50% to 90%
may represent 'substantial' heterogeneity; and 75% to 100%
represents 'considerable' heterogeneity. We have considered that
the importance of 1> depends on the magnitude and direction of
effects and on the strength of evidence for heterogeneity.

We interpreted the Chi? test such that a P value of 0.10 or less
indicates evidence of statistical heterogeneity.

When identified, we reported substantial heterogeneity and
investigated possible causes by following the recommendations
provided in Section 9.6 of the Cochrane Handbook for Systematic
Reviews of Interventions.

Assessment of reporting biases

We created and examined a funnel plot to explore possible small-
study biases. In interpreting funnel plots, we examined different
possible reasons for funnel plot asymmetry and related this
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information to review results. If we were able to pool more than 10
trials, we planned to undertake formal statistical tests to investigate
funnel plot asymmetry, and to follow the recommendations
provided in Section 10.4 of the Cochrane Handbook for Systematic
Reviews of Interventions (Sterne 2011).

To assess bias in outcome reporting, we checked trial protocols
(if available) against published reports. For studies published
after 1 July 2005, we screened the Clinical Trial Register at
the International Clinical Trials Registry Platform of the World
Health Organization (apps.who.int/trialssearch) for the a priori trial
protocol. We evaluated whether selective reporting of outcomes
was evident.

Data synthesis

We undertook meta-analyses only when this was meaningful (e.g.
when treatments, participants, and the underlying clinical question
were similar enough for pooling to make sense). We arranged
data according to comparator (i.e. placebo or other DMARD) and
duration of follow-up (i.e. up to six months or beyond six months).

We planned to use a random-effects model and to perform a
sensitivity analysis using a fixed-effect model.

GRADE and 'Summary of findings' tables

We created 'Summary of findings' (SoF) tables using the following
outcomes.

Disease response.

Function.

Health-related quality of life.
Disease activity.
Radiographic progression.
Serious adverse events.

No s wbhe

Withdrawals due to adverse events.

The comparator in the first SoF table is placebo. The second SoF
table shows comparisons of other DMARDs (including bDMARDs).

Two review authors (TW, SW) independently assessed the quality
of the evidence. We used the five GRADE considerations (study
limitations, consistency of effect, imprecision, indirectness, and
publication bias) to assess the quality of a body of evidence as
it relates to studies that contributed data to the meta-analyses
for the prespecified outcomes, and we reported the quality of
evidence as high, moderate, low, or very low. We used methods
and recommendations described in Sections 8.5 and 8.7 and in
Chapters 11 and 12 of the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011a; Schiinemann 2011a;
Schiinemann 2011b). We planned to use GRADEpro GDT software
to prepare the SoF tables (GRADEpro GDT 2015). We planned
to justify all decisions to downgrade or upgrade the quality of
studies by using footnotes and by providing comments to aid the
reader's understanding of the review when necessary. We planned
to provide the NNTB based on absolute and relative per cent
changes in the 'Comments' column of the SoF tables, as described
above (see Measures of treatment effect).

Subgroup analysis and investigation of heterogeneity

We planned to carry out the following subgroup analyses.

1. Oral versus parenteral routes of administration.

2. Lower dose (15 mg or less) versus higher dose (greater than 15
mg).

3. Peripheral arthritis (symmetrical polyarthritis, oligoarthritis,
distal interphalangeal arthritis, arthritis mutilans) versus axial
arthritis (spondyloarthritis).

Methotrexate has variable absorption when administered orally
at doses above 15 mg (Hamilton 1997). Parenteral administration
is predictable and linear throughout the dose range (Hamilton
1997; Schiff 2014), hence effectiveness may differ between these
subgroups.

Variation in treatment response by pattern of arthritis might
highlight an area for further investigation.

We planned to use the following outcomes in subgroup analyses for
all comparisons.

1. Measure of disease activity/response (ACR, DAS28, PsARC).
2. Assessment of function (HAQ).

3. Reported serious adverse events and withdrawals due to
adverse events.

We planned to use the formal test for subgroup interactions
provided in Review Manager 5 (RevMan 2014), and to use caution
in interpreting subgroup analyses, as advised in Section 9.6 of the
Cochrane Handbook for Systematic Reviews of Interventions (Deeks
2011). We planned to compare the magnitude of effects between
subgroups by assessing overlap of the confidence intervals of
summary estimates. Non-overlap of confidence intervals indicates
statistical significance.

We were unable to extract these data from the included studies, and
so we could not complete these subgroup analyses.

Sensitivity analysis

When we had identified sufficient studies, we planned to perform
sensitivity analyses to assess the impact of any bias attributable to
inadequate or unclear treatment allocation, including studies with
quasi-randomised designs (selection bias), blinding of participant/
assessor (detection bias), and loss to follow-up (attrition bias)
compared to studies without these limitations (low risk vs high risk
or unclear risk). We planned to apply this approach to the major
outcomes and to both comparisons. We found insufficient studies
and were unable to complete these sensitivity analyses.

We explored the effect that imputed values had on outcomes for
all studies when this information was available. Data to perform
this sensitivity analysis were available for only one study (Kingsley
2012), for which we examined disease response (PsARC, ACR20),
function, disease activity, pain, skin disease, patient and physician
global assessments of disease activity, and swollen and tender joint
counts.

RESULTS

Description of studies
Results of the search

We identified 6668 records through database searches and two
additional records from other sources. After removing duplicates,
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we screened 4245 records by abstract and title and excluded 4197  we included eight records in this review (Figure 1). We did not
records. We retrieved the full-text publications for 48 records, and  identify any studies available as unpublished data only.
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Figure 1. Study flow diagram.
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Included studies

Details of individual included trials can be viewed in the
Characteristics of included studies table. We had two studies -
Burdeinyi 1992, published in Russian, and Zhang 2009, published
in Mandarin - translated to English. We identified four records as
relating to a single RCT and collated them as a single study record
at the start of the full-text review phase (Kingsley 2012).

Design

We included eight RCTs (Asaduzzaman 2014; Black 1964; Burdeinyi
1992; Kingsley 2012; Scarpa 2008; Spadaro 1995; Willkens 1984;
Zhang 2009). One study used a cross-over design (Black 1964), and
the other seven studies described a parallel design.

Sample size

The largest trial included 221 participants (Kingsley 2012), and the
smallest 21 participants (Black 1964). Only one trial was registered
with a clinical trial registry (Kingsley 2012).

Setting

All studies were conducted in an outpatient setting in Italy, the
United Kingdom, the United States of America, China, Russia, or
Bangladesh.

Participants

All studies included adults with psoriatic arthritis recruited from
rheumatology clinics. One study enrolled participants from 16
years of age (Spadaro 1995); however, screening review authors
(TW, TT) agreed to include it, as no participants were younger than
30 years of age. No studies used the CASPAR criteria for psoriatic
arthritis (PsA) classification. Although no study explicitly stated that
the diagnosis of PsA was made by a rheumatologist, all studies
either recruited participants from rheumatology clinics, or ensured
that a rheumatologist was involved in the study.

Interventions

Five studies compared methotrexate versus placebo (Black 1964;
Burdeinyi 1992; Kingsley 2012; Scarpa 2008; Willkens 1984).
Four studies compared methotrexate versus other DMARDs
(Asaduzzaman 2014; Burdeinyi 1992; Spadaro 1995; Zhang
2009), and two of these were multi-arm trials. One study
compared methotrexate versus NSAIDs (we considered this as a
placebo arm because NSAIDs were permitted in all intervention
groups), parenteral gold, and sulfasalazine (Burdeinyi 1992). One
study compared methotrexate monotherapy versus leflunomide
monotherapy and both therapies combined (Zhang 2009). Of
the remaining two trials with a DMARD comparator, one
compared methotrexate versus leflunomide (Asaduzzaman 2014),
and another compared methotrexate versus ciclosporin (Spadaro
1995).

Doses of oral methotrexate used across studies varied from 7.5
mg to 25 mg weekly. Although this dose range is considered
standard, we considered doses greater than 15 mg as 'higher-
dose'. It was not possible to determine how many participants
received methotrexate doses greater than 15 mg. Two studies used
parenteral methotrexate, at doses of 10 mg weekly in Scarpa 2008
and 1 mg/kg to 3 mg/kg every 10 days in Black 1964. Doses of
other DMARDs included leflunomide 20 mg daily in Asaduzzaman

2014 and Zhang 2009, and elemental gold equivalent 34 mg and
sulfasalazine 1 g twice a day in Burdeinyi 1992.

Use of concomitant analgesia was permitted in all trials, and these
agents varied from NSAIDs to oral, parenteral, or intra-articular
corticosteroids.

Outcomes

Seven studies reported outcomes for time points up to six
months (Asaduzzaman 2014; Black 1964; Kingsley 2012; Scarpa
2008; Spadaro 1995; Willkens 1984; Zhang 2009), and two studies
reported outcomes for time points beyond six months (Burdeinyi
1992; Spadaro 1995). All studies did not report all outcomes. Three
studies did not report outcomes in an extractable way (Black 1964;
Burdeinyi 1992; Willkens 1984), and study authors either could not
be contacted or were unable to provide additional information
upon request. Kingsley 2012 provided additional information
for ITT and complete case cohorts via written correspondence.
Spadaro 1995 was unable to provide additional information. The
authors of three studies did not respond to requests for additional
information (Asaduzzaman 2014; Scarpa 2008; Zhang 2009).

Our original protocol specified that we would extract outcomes
for quality of life, radiographic progression, enthesitis, dactylitis,
and fatigue (Wilsdon 2017). No studies reported these outcomes;
however, we observed that studies consistently reported tender
and swollen joint counts and patient and physician global
assessments of disease activity. The most recent Outcome
Measures in Rheumatoid Arthritis Clinical Trials (OMERACT)
recommendations acknowledge these outcomes as having clinical
significance (Orbai 2017). Further, these findings directly assisted in
answering the primary question of this review, and so we extracted
data for these outcomes and included them.

Excluded studies

We excluded 40 studies after reviewing the full-text records. We
excluded studies because they used the wrong study design
(eight studies; Abu-Shakra 1995; Calguneri 2004; Combe 2013;
Combe 2016; Feldges 1974; Goupille 1995; Mazzanti 1994; Merola
2016), the wrong intervention (13 studies; Atzeni 2011; Collins
2015; Conti 2008; Gottlieb 2016a; Gottlieb 2016b; Kavanaugh 2012;
Khraishi 2016; Mclnnes 2015; Mease 2015; Min 2016; Schett 2011;
Schett 2012; Szentpetery 2014), the wrong comparator (11 studies;
Baranauskaite 2012; Coates 2013; Coates 2014; Coates 2015a;
Coates 2015b; Coates 2016a; Coates 2017; Ischenko 2010; O'Brien
1962; Raffayova 2009a; Raffayova 2009b), or the wrong patient
population (six studies; Fraser 2005; Glinatsi 2015; Kavanaugh
2006a; Kavanaugh 2006b; Mease 2016; Saurat 2010), or because
we were unable to extract data specific to PsA participants (two
studies; Bird 1977; Hall 1978). The excluded studies can be matched
to their respective reasonsin the Characteristics of excluded studies
table.

Ongoing studies

One study is currently in progress and is due for completion
of data collection in 2018 (NCT02376790). The corresponding
entry at ClinicalTrials.gov describes a multi-armed RCT comparing
etanercept monotherapy, methotrexate monotherapy, and the
combination of both therapies for psoriatic arthritis. The
monotherapy arms might be suitable for inclusion in future
versions of this review.
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Risk of bias in included studies

The risk of bias for included studies can be viewed as a summary
table (Figure 2) or graph (Figure 3).

Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Although all studies were described as randomised, only
two studies adequately described their randomisation process
(Asaduzzaman 2014; Kingsley 2012; low risk of bias). Only a single
study adequately described allocation concealment methods
(Kingsley 2012; low risk of bias). We judged all other studies to
be at unclear or high risk of bias because they poorly described
their method, or because we believed their method was likely to
introduce bias.

Blinding

We judged only one study to be at low risk of bias for blinding, as
the description of blinding methods was adequate (Kingsley 2012).
Two studies were of an open-label design (Asaduzzaman 2014;
Spadaro 1995; high risk of performance and detection bias). One
study was of a double-blind design but did not describe blinding
methods in any detail (Black 1964; uncertain risk of performance
and detection bias). Willkens 1984 used a placebo tablet but did
not provide further detail regarding blinding methods (uncertain
risk of bias). Burdeinyi 1992 did not use placebo tablets and did not
describe blinding methods in any detail; we judged this study to be
at high risk of performance bias and uncertain risk of detection bias.
The remaining studies did not report any blinding methods in any
detail (Scarpa 2008; Zhang 2009; high risk of bias).

Incomplete outcome data

Only one study described a method of handling missing data (via
multiple imputation) that may have influenced our interpretation
of study results in favour of methotrexate (Kingsley 2012; unclear
risk of attrition bias). One study had a low attrition rate that we
judged unlikely to alter our interpretation of the results, which
we deemed as having low risk of bias (Asaduzzaman 2014). The
remaining studies did not describe handling of missing data,
although attrition was low in three studies (Black 1964; Scarpa
2008; Willkens 1984; unclear risk of attrition bias), and was high in
three studies (Burdeinyi 1992; Spadaro 1995; Zhang 2009; high risk
of attrition bias).

Only one trial was registered in a clinical trial registry and showed
selective reporting of complete case analysis data but not of ITT
analysis data (Kingsley 2012). Also these investigators collected but
did not report quality of life data; we judged this study to be at high
risk of reporting bias (Kingsley 2012). No other included study had
a published trial protocol nor clinical trial registration. Due to our
inability to substantiate that reporting bias had not occurred, we
judged the remaining seven studies to be at unclearrisk of reporting
bias (Asaduzzaman 2014; Black 1964; Burdeinyi 1992; Scarpa 2008;
Spadaro 1995; Willkens 1984; Zhang 2009).

Other potential sources of bias

We considered the similarity of baseline characteristics, use of
co-interventions, and compliance as a combined other potential
source of bias. We judged only one study to be at low risk of bias
(Kingsley 2012), and we determined that all other trials were at
unclear risk of bias due to differences between treatment groupsin
each of these domains.

Effects of interventions

See: Summary of findings for the main comparison Methotrexate
compared to placebo for psoriatic arthritis (up to six months);
Summary of findings 2 Methotrexate compared to other DMARDs
for psoriatic arthritis (up to six months)

Results for the major outcomes can be reviewed in Summary of
findings for the main comparison and Summary of findings 2. The
remaining results can be viewed in Data and analyses. We planned
subgroup analyses for oral versus parenteral methotrexate, lower-
dose versus higher-dose methotrexate, and peripheral versus axial
disease. The included studies did not provide data to enable
performance of these analyses. We have grouped results for
methotrexate versus other disease-modifying anti-rheumatic drugs
(DMARDs) according to the DMARD comparator.
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Methotrexate versus placebo (up to six months)

Four studies with a placebo comparator reported outcomes up
to six months (Black 1964; Kingsley 2012; Scarpa 2008; Willkens
1984). Not all studies reported all outcomes. One study used a
cross-over design, and we planned to extract data from the first
phase of the study for comparison of methotrexate versus placebo
(Black 1964). Outcomes reported were not extractable for use in
this review, and study authors could not be reached. Another study
reported adverse events but reported other outcomes of interest as
median change from baseline without any measure of dispersion
(Willkens 1984). Study authors were unable to provide additional
information. Only adverse event data were extractable. Scarpa
2008 reported several outcomes of interest but presented data as
medians with an interquartile range. We assumed the data were
skewed, and study authors did not respond to our requests for
clarification. We did not estimate means and SD from these values.
For this reason, and because the risk of bias was unclear or high
across most domains, we did not pool data from Scarpa 2008 with
those from Kingsley 2012 for most outcomes.

Major outcomes (comparison 1)
Disease response (psoriatic arthritis response criteria (PSARC))

Only one study (Kingsley 2012: 221 randomised participants; oral
methotrexate 15 mg per week (standard low-dose)) reported
data for this outcome. Study authors responded to requests for
unpublished data on disease response for the intention-to-treat
(ITT) cohort (n = 221), which included imputed values for missing
data. To communicate uncertainty in the result, they provided a
mean and a standard error. They did not provide absolute numbers
of Psoriatic Arthritis Response Criteria (PSARC) responders from
the ITT cohort but provided them for the complete case cohort.
PsARC response is a dichotomous outcome (i.e. responder, non-
responder); therefore we used complete case PSARC responders
at six months and assumed that all other participants from the
ITT cohort were non-responders. For methotrexate, 41 of 109
achieved PsARC response, and for placebo, 24 of 112 achieved
PsARC response. We calculated a risk ratio (RR) for achieving PSARC
response with methotrexate of 1.76 (95% confidence interval (Cl)
1.14 to 2.70; Analysis 1.1), an absolute risk difference of 0.16 (95%
Cl 0.04 to 0.28), and a number needed to treat for an additional
beneficial outcome (NNTB) of 6 (95% Cl 4 to 25).

We performed a sensitivity analysis using data from the complete
case cohort only. Study authors provided unpublished data on the
number of PsARC responders in the complete case cohort (N = 128)
atsixmonths. For methotrexate, 41 of 67 achieved PsARC response,
and for placebo, 24 of 61 achieved PsARC response. We calculated a
risk ratio for achieving a PSARC response with methotrexate of 1.56
(95% CI 1.08 t0 2.24; Analysis 9.1), an absolute risk difference of 0.22
(95% 0.05 to 0.39), and an NNTB of 5 (95% CI 3 to 20).

In the published manuscript for Kingsley 2012, study authors used
the imputed values and calculated an increased odds ratio (OR) of
PsARC response for methotrexate (OR 1.77, 95% Cl 0.97 to 3.23).
This was a statistically non-significant result (P = 0.06).

We have included results from our ITT analysis in Summary of
findings for the main comparison. We judged evidence quality to be
low (downgraded due to risk of bias and imprecision).

Function

Only one study (Kingsley 2012: 221 randomised participants; oral
methotrexate 15 mg per week (standard low-dose)) reported data
for this outcome. We extracted data for the ITT cohort (n =
221), including imputed values for missing data. We estimated
the standard deviation (SD) from the 95% Cl in the published
manuscript. At six months, mean function (Health Assessment
Questionnaire for Rheumatoid Arthritis (HAQ), scale 0 to 3; higher
scores indicate greater disability) in the placebo group was 1
point. We calculated a mean difference (MD) in HAQ scores of
-0.30 (95% CI -0.51 to -0.09; Analysis 1.2). The negative sign
indicates a lower HAQ score for methotrexate. This corresponds
to an absolute improvement of 10% with methotrexate (95% ClI
3% to 17% improvement) and a relative improvement of 30% with
methotrexate (95% Cl 9% to 51% improvement).

We performed a sensitivity analysis using data for the complete
case cohort (N=128). We estimated the SD from the 95% Cl reported
in the supplement provided with the published manuscript. We
calculated MD in HAQ scores of -0.20 (95% Cl -0.42 to 0.02;
Analysis 9.2). The negative sign indicates a lower HAQ score for
methotrexate. This corresponds to an absolute improvement of 7%
with methotrexate (95% CI 14% improvement to 1% worse) and
a relative improvement of 22% with methotrexate (95% Cl 47%
improvement to 2% worse).

We included results from the ITT analysis in Summary of findings
for the main comparison. We judged the quality of the evidence to
be low (downgraded due to risk of bias and imprecision).

Health-related quality of life

Studies reported no data for this outcome.

Disease activity

Only one study (Kingsley 2012: 221 randomised participants; oral
methotrexate 15 mg per week (standard low-dose)) reported data
for this outcome. Study authors confirmed that they used disease
activity score (28 joints) with erythrocyte sedimentation rate
(DAS28-ESR; scale 0 to 10; higher scores indicate greater disease
activity) as their outcome measure, and they provided unpublished
data for the ITT cohort (n = 221) upon request. These included
their imputed values for missing data. We estimated SD from the
standard error (SE) provided by study authors. At six months, mean
disease activity (DAS28-ESR) in the placebo group was 4.1 points.
We calculated an MD of -0.26 (95% CI -0.65 to 0.13; Analysis 1.3).
The negative sign indicates a lower mean DAS28-ESR score for
methotrexate. This corresponds to an absolute improvement of
3% with methotrexate (95% Cl 7% improvement to 1% worse)
and a relative improvement of 6% with methotrexate (95% Cl 16%
improvement to 3% worse).

We performed a sensitivity analysis using unpublished data for
the complete case cohort (N = 128), which study authors provided
upon request. We calculated an MD of -0.24 (95% Cl -0.63 to
0.15; Analysis 9.3), with the negative sign indicating a lower mean
DAS28-ESR score for methotrexate. This corresponds to an absolute
improvement of 2% with methotrexate (95% CI 10% improvement
to 2% worse) and a relative improvement of 6% with methotrexate
(95% Cl 24% improvement to 4% worse).
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We included results from the ITT analysis in Summary of findings
for the main comparison. We judged the quality of the evidence to
be low (downgraded due to risk of bias and imprecision).

Radiographic progression
Studies reported no data for this outcome.

Serious adverse events

Three studies reported serious adverse events (SAEs) (Kingsley
2012; Scarpa 2008; Willkens 1984). Two studies reported zero SAEs
at three months (Scarpa 2008; Willkens 1984). For Kingsley 2012,
study authors provided unpublished data for the ITT cohort (N =
221) at six months upon request.

We analysed the data using the Mantel-Haenszel method and a
random-effects model (Analysis 1.4). For methotrexate, 1 of 141 had
an SAE, and for placebo, 4 of 152 had an SAE. We calculated an RR
for experiencing an SAE with methotrexate of 0.26 (95% Cl 0.03 to
2.26) and an absolute risk difference of -0.02% (95% CI-0.05 t0 0.01).
We did not calculate the number needed to treat for an additional
harmful outcome (NNTH) for this statistically non-significant event.
We found that heterogeneity was low (Chi? = 0.40; df =2; P = 0.82;
12 = 0), and we included the results of this analysis in Summary of
findings for the main comparison.

We performed a sensitivity analysis using a fixed-effect model and
found no variation in the results.

Although Black 1964 reported no extractable adverse event data,
the published manuscript describes the death of one participant
following three escalating doses of intravenous methotrexate
at 10-day intervals. It is unclear in what phase this occurred
(methotrexate before placebo cross-over, or placebo before
methotrexate cross-over). Study authors could not be contacted.

We judged the quality of evidence to be low (downgraded due to
risk of bias and imprecision).

Withdrawals due to adverse events

Three studies reported withdrawals due to adverse events (WAEs)
(Kingsley 2012; Scarpa 2008; Willkens 1984). Two studies reported
zero WAEs at three months (Scarpa 2008; Willkens 1984).

For methotrexate, results show nine WAEs among 141 participants,
and for placebo, seven WAEs among 152 participants. We analysed
data using the Mantel-Haenszel method and a random-effects
model. We calculated an RR for WAEs with methotrexate of 1.32
(95% C1 0.51 to 3.42; Analysis 1.5) and an absolute risk difference of
0.01 (95% CI -0.04 to 0.06). We did not calculate an NNTH for this
non-significant result. We found that heterogeneity was low (Chi?
=0.18; df =2; P = 0.91; 1> = 0), and we included the results of this
analysis in Summary of findings for the main comparison.

We performed a sensitivity analysis using a fixed-effect model. We
calculated an RR for WAEs with methotrexate of 1.32 (95% Cl 0.51
to 3.42; Analysis 1.5) and an absolute risk difference of 0.02 (95% ClI
-0.04t0 0.07). We did not calculate an NNTH for this non-significant
result. We found that heterogeneity was low (Chi* = 0.18; df =2; P
=0.91;12=0).

We judged the quality of the evidence to be low (downgraded due
to risk of bias and imprecision).

Minor outcomes (comparison 2)

Disease response (American College of Rheumatology response
criteria for 20% improvement (ACR20))

Only one study (Kingsley 2012: 221 randomised participants; oral
methotrexate 15 mg per week (standard low-dose)) reported this
outcome. Study authors responded to requests for unpublished
data on disease response for the ITT cohort (n = 221), which
included imputed values for missing data. To communicate
uncertainty in the result, they provided a mean and an SE.
They did not provide absolute numbers of American College of
Rheumatology response criteria for 20% improvement (ACR20)
responders from the ITT cohort but provided them for the
complete case cohort. ACR20 response is a dichotomous outcome
(i.e. responder, non-responder); therefore, we used complete
case ACR20 responders at six months and assumed that all
other participants from the ITT cohort were non-responders. For
methotrexate, 23 of 109 participants achieved ACR20 response, and
for placebo, 13 of 112 achieved ACR20 response. We calculated an
RR for achieving ACR20 response with methotrexate of 1.82 (95%
C1 0.97 to 3.40; Analysis 2.1) and an absolute risk difference of 0.09
(95% C1 0.00 to 0.19). We did not calculate an NNTB for this result.

We performed a sensitivity analysis using data from the complete
case cohort. Study authors provided unpublished data on the
number of ACR20 responders in the complete case cohort (N =128)
at sixmonths. For methotrexate, 23 of 67 achieved ACR20 response,
and for placebo, 13 of 61 achieved ACR20 response. We calculated
an RR for achieving an ACR20 response with methotrexate of 1.61
(95% Cl 0.90 to 2.89; Analysis 9.4) and an absolute risk difference
of 0.13 (95% -0.02 to 0.28). We did not calculate an NNTB for this
statistically non-significant result.

The published manuscript reported an OR for achieving an ACR20
response with methotrexate of 2.0 (95% CI 0.65 to 6.22). This was a
statistically non-significant result (P = 0.23).

We judged the quality of the evidence to be moderate (downgraded
due to imprecision).

Enthesitis

Studies reported no data for this outcome.
Dactylitis

Studies reported no data for this outcome.
Pain

One study (Kingsley 2012: 221 randomised participants; oral
methotrexate 15 mg per week (standard low-dose)) assessed pain
using a visual analogue scale (VAS) (scale 0 mm to 100 mm;
higher scores indicate more pain) and reported values for the
ITT cohort (n = 221). These included imputed values for missing
data. We estimated the SD from the 95% CI provided in the
published manuscript. At six months, mean pain score in the
placebo group was 38.3 mm. We calculated an MD of -9.5 mm
(95% Cl -16.78 mm to -2.22 mm,; Analysis 2.2). The negative sign
indicates a lower pain score with methotrexate. This corresponds
to an absolute improvement of 10% with methotrexate (95% Cl
2% to 17% improvement) and a relative improvement of 25% with
methotrexate (95% Cl 6% to 44% improvement).
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We performed a sensitivity analysis using data for the complete
case cohort (N=128). We estimated the SD from the 95% Cl reported
in the supplement provided with the published manuscript. We
calculated an MD of -9.40 mm (95% CI -17.87 mm to -0.93 mm;
Analysis 9.5). The negative sign indicates a lower pain score with
methotrexate. This corresponds to an absolute improvement of
9% with methotrexate (95% Cl 1% to 18% improvement) and a
relative improvement of 25% with methotrexate (95% Cl 3% to 48%
improvement).

Onestudy (Scarpa 2008: 35 randomised participants; intramuscular
methotrexate 10 mg per week (standard low-dose oral
methotrexate 15 mg per week)) assessed pain using a VAS (scale
0 mm to 100 mm; higher scores indicate more pain) and reported
values for the ITT cohort (n = 35) at three months. Values reported
in the manuscript were median and interquartile range (IQR). We
assumed these values had a skewed distribution, and study authors
did not respond to our requests for confirmation. We did not
estimate the mean nor the SD. The median (IQR) was 50 mm (44)
for methotrexate and 32 mm (60) for placebo (NSAIDs). We did not
analyse the data further.

A meta-analysis was not possible. We judged the quality of
the evidence to be low (downgraded due to risk of bias and
imprecision).

Fatigue
Study authors reported no data for this outcome.

Skin disease

Only one study (Kingsley 2012: 221 randomised participants; oral
methotrexate 15 mg per week (standard low-dose)) reported this
outcome. Study authors provided unpublished data for the ITT
cohort (n = 221) upon request. These included imputed values
for missing data. We estimated the SD from the SE provided by
study authors. At six months, mean skin disease (Psoriasis Area
and Severity Index (PASI), scale 0 to 72; higher scores indicate
greater burden of psoriasis) in the placebo group was 3.1 points. We
calculated an MD of -0.92 (95% Cl -1.90 to 0.06; Analysis 2.3). The
negative sign indicates a lower PASI score with methotrexate, which
corresponds to an absolute improvement of 1% with methotrexate
(95% CI 0% to 3% improvement) and a relative improvement of 29%
with methotrexate (95% Cl 60% improvement to 2% worse).

We performed a sensitivity analysis using unpublished data for
the complete case cohort (N = 128) provided by study authors
upon request. We calculated an MD of -1.38 (95% Cl -2.69 to -0.07;
Analysis 9.6). The negative sign indicates a lower PASI score with
methotrexate, which corresponds to an absolute improvement of
2% with methotrexate (95% Cl 0% to 4% improvement) and a
relative improvement of 41% with methotrexate (95% Cl 2% to 81%
improvement).

We judged the quality of the evidence to be low (downgraded due
to indirectness and imprecision).

Total adverse events

Three studies reported total adverse events (AEs) (Kingsley 2012;
Scarpa 2008; Willkens 1984).

We analysed the data using the Mantel-Haenszel method and a
random-effects model. We calculated the RR for experiencing an AE

from methotrexate of 2.13 (95% CI 1.27 to 3.59; Analysis 2.4) with
low heterogeneity (Chi®=1.05; df=1; P =0.30; 12=5%). The absolute
risk difference was 0.21 (95% CI -0.17 to 0.60) (the negative sign
indicates more AEs with placebo). We did not calculate the NNTH for
this statistically non-significant event, and we noted considerable
heterogeneity (Chi®> =51.55; df = 2; P <0.00001; I* = 96%).

We performed a sensitivity analysis using a fixed-effect model. We
calculated the RR for experiencing an AE from methotrexate of 2.10
(95% CI 1.68 to 2.62) with low heterogeneity (Chi* = 1.05; df = 1;
P = 0.30; I> = 5%). The absolute risk difference was 0.37 (95% CI
0.28 t0 0.45), and the NNTH was 3 (95% Cl 2 to 3) with considerable
heterogeneity (Chi? = 51.55; df = 2; P <0.00001; I* = 96%).

We judged the quality of the evidence to be low (downgraded due
to inconsistency and imprecision).

Patient global ment of di activity

One study (Kingsley 2012: 221 randomised participants; oral
methotrexate 15 mg per week (standard low-dose)) performed
patient global assessment of disease activity on a VAS (scale 0
mm to 100 mm,; higher scores indicate greater patient-perceived
global disease activity) and reported values for the ITT cohort
(n = 221). These included imputed values for missing data. We
estimated the SD from the 95% CI reported in the supplement
provided with the published manuscript. At six months, mean
patient global assessment score in the placebo group was 42.2
mm. We calculated an MD of -10.4 mm (95% Cl -18.67 to -2.13;
Analysis 2.5). The negative sign indicates a lower assessment score
with methotrexate, which shows an absolute improvement of
10% with methotrexate (95% CI 2% to 19% improvement) and a
relative improvement of 25% with methotrexate (95% Cl 5% to 44%
improvement).

We performed a sensitivity analysis using data for the complete
case cohort (N = 128). We estimated the SD using the 95%
Cl reported in the supplement provided with the published
manuscript. We calculated an MD of -9.20 mm (95% CI -17.8 to
-0.59; Analysis 9.7). The negative sign indicates a lower patient
global assessment score with methotrexate. This corresponds to
an absolute improvement of 9% with methotrexate (95% Cl 1%
to 18% improvement) and a relative improvement of 22% with
methotrexate (95% Cl 1% to 44% improvement).

Scarpa 2008 reported patient global assessment of disease activity
onaLikertscale from 0to 5. Researchers reported values for the ITT
cohort (n=35) at three months as median (IQR). We assumed these
values had a skewed distribution. Study authors did not respond to
our requests for confirmation. We did not estimate mean nor SD.
The median (IQR) was 3 (2) for methotrexate and 2 (3) for placebo
(NSAIDs). We did not analyse the data further.

We did not perform a meta-analysis. We judged the quality of
the evidence to be very low (downgraded due to risk of bias,
inconsistency, and imprecision).

Physician global assessment of disease activity

Kingsley 2012 (221 randomised participants; oral methotrexate 15
mg per week (standard low-dose)) performed physician global
assessment of disease activity on a VAS (scale 0 to 100 mm;
higher scores indicate greater physician-perceived global disease
activity) and reported values for the ITT cohort (n = 221). These
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included imputed values for missing data. We estimated the SD
using the 95% ClI from the published manuscript. At six months,
the mean physician global assessment score in the placebo group
was 33 mm. We calculated an MD of -9.70 mm (95% CI -15.31 to
-4.09; Analysis 2.6). The negative sign indicates a lower physician
global assessment score for methotrexate, which corresponds to
an absolute improvement of 10% with methotrexate (95% Cl 4%
to 15% improvement) and a relative improvement of 29% with
methotrexate (95% Cl 12% to 46% improvement).

We performed a sensitivity analysis for Kingsley 2012, using data
for the complete case analysis (N = 128). We estimated the SD from
the 95% Cl reported in the supplement provided with the published
manuscript. We calculated an MD of -13.8 mm (95% Cl -20.08 to
-7.52; Analysis 9.8). The negative sign indicates a lower physician
global assessment score for methotrexate, which corresponds to
an absolute improvement of 14% with methotrexate (95% CI 8%
to 20% improvement) and a relative improvement of 39% with
methotrexate (95% Cl 21% to 56% improvement).

Scarpa 2008 performed physician global assessment of disease
activity on a Likert scale of 0 to 5. They included the ITT cohort (n
= 35), with values reported at three months as median (IQR). We
assumed these values had a skewed distribution, and study authors
did not respond to our requests for confirmation. We did not
estimate mean nor SD. The median (IQR) was 3 (2) for methotrexate
and 2 (3) for placebo (NSAIDs). We did not analyse the data further.

We did not perform a meta-analysis. We judged evidence quality
to be very low (downgraded due to risk of bias, inconsistency, and
imprecision).

Swollen joint count

Kingsley 2012 (221 randomised participants; oral methotrexate
15 mg per week (standard low-dose)) assessed the number of
swollen joints from a 66-joint examination (scale 0 to 66; higher
scores indicate more swollen joints) for the ITT cohort (n = 221).
These included imputed values for missing data. We estimated
the SD from the 95% Cl in the published manuscript. At six
months, the mean swollen joint count in the placebo group was
5.2 joints. We calculated an MD of -0.60 joints (95% Cl -2.62 to 1.42;
Analysis 2.7). The negative sign indicates fewer swollen joints with
methotrexate, which corresponds to an absolute improvement of
1% with methotrexate (95% Cl 4% improvement to 2% worse) and
a relative improvement of 11% with methotrexate (95% Cl 50%
improvement to 27% worse).

We performed a sensitivity analysis for Kingsley 2012, using data
for the complete case cohort (N = 128). We estimated the SD from
the 95% Cl reported in the supplement provided with the published
manuscript. We calculated an MD of -1.4 joints (95% Cl -4.11 to 1.31,;
Analysis 9.9). The negative sign indicates fewer swollen joints with
methotrexate, which corresponds to an absolute improvement of
2% with methotrexate (95% CI 6% improvement to 2% worse) and
a relative improvement of 25% with methotrexate (95% Cl 72%
improvement to 23% worse).

Scarpa 2008 assessed the number of swollen joints but did not
specify how many joints they examined. They reported data for the
ITT cohort at three months (n = 35) as median (IQR). We assumed
that these values had a skewed distribution. Study authors did not
respond to our requests for confirmation. We did not estimate mean

nor SD. The median (IQR) was 0 joints (1) for methotrexate and 1
joint (2) for placebo (NSAIDs). We did not analyse the data further.

We did not perform a meta-analysis, and we judged evidence
quality to be very low (downgraded due to risk of bias,
inconsistency, and imprecision).

Tender joint count

Kingsley 2012 (221 randomised participants; oral methotrexate
15 mg per week (standard low-dose)) assessed the number of
tender joints from a 68-joint examination (scale 0 to 68; higher
scores indicate more tender joints) for the ITT cohort (n = 221).
These included imputed values for missing data. We estimated
the SD from the 95% ClI provided in the published manuscript.
At six months, mean tender joint count in the placebo group was
10 joints. We calculated an MD of -2.3 joints (95% -5.5 to 0.9;
Analysis 2.8). The negative sign indicates fewer tender joints with
methotrexate, which corresponds to an absolute improvement of
3% with methotrexate (95% Cl 8% improvement to 1% worse) and
a relative improvement of 23% with methotrexate (95% Cl 55%
improvement to 9% worse).

We performed a sensitivity analysis for Kingsley 2012, using data
for the complete case cohort (N = 128). We estimated the SD
from the 95% Cl reported in the supplement provided with the
published manuscript. We calculated an MD of -2.80 joints (95%
Cl -6.55 to 0.95; Analysis 9.10). The negative sign indicates fewer
tender joints with methotrexate, which corresponds to an absolute
improvement of 4% with methotrexate (95% CI 10% improvement
to 1% worse) and a relative improvement of 26% with methotrexate
(95% Cl 62% improvement to 9% worse).

Scarpa 2008 assessed the number of tender joints but did not
specify how many joints they examined. They reported data for the
ITT cohort (n = 35) at three months as median (IQR). We assumed
that these values had a skewed distribution. Study authors did not
respond to our requests for confirmation. We did not estimate mean
nor SD. The median (IQR) was 1 joint (1) for methotrexate and 2
joints (3) for placebo (NSAIDs). We did not analyse the data further.

We did not perform a meta-analysis, and we judged evidence
quality to be very low (downgraded due to risk of bias,
inconsistency, and imprecision).

Methotrexate versus placebo (longer than six months)

Only one study with a placebo comparator reported outcomes
beyond six months (Burdeinyi 1992). We extracted data only for
WAEs and total AEs. Researchers either did not report the other
outcomes in any way, or they reported the data in a format that
was not extractable. We note that many of the specified outcome
measures were not created until after this study was published.
Study authors could not be contacted.

Major outcomes (comparison 3)

Disease response (American College of Rheumatology response
criteria for 50% improvement (ACR50), PSARC)

Study authors reported no data for this outcome.
Function

Study authors reported no data for this outcome.
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Health-related quality of life

Study authors reported no data for this outcome.
Disease activity

Study authors reported no data for this outcome.
Radiographic progression

Study authors reported no data for this outcome.
Serious adverse events

Study authors reported no data for this outcome.

Withdrawals due to adverse events

Burdeinyi 1992 (72 randomised participants; oral methotrexate 10
mg per week (standard dose 15 mg per week)) reported WAEs at
12 months in the placebo (NSAIDs) arm. For methotrexate, they
reported 12 WAEs among 31 participants, and for placebo, 0 WAEs
among 41. We calculated the RR for WAEs due to methotrexate
of 32.81 (95% Cl 2.02 to 533.71; Analysis 3.1), an absolute risk
difference of 0.39 (95% Cl 0.21 to 0.56), and an NNTH of 3 (95% CI
3to5).

We judged evidence quality to be very low (downgraded due to risk
of bias, indirectness, and imprecision).

Minor outcomes (comparison 4)
Disease response (ACR20)

Study authors reported no data for this outcome.
Enthesitis

Study authors reported no data for this outcome.
Dactylitis

Study authors reported no data for this outcome.
Pain

Study authors reported no data for this outcome.
Fatigue

Study authors reported no data for this outcome.
Skin disease

Study authors reported no data for this outcome.

Total adverse events

Burdeinyi 1992 (72 randomised participants; oral methotrexate 10
mg per week (standard dose 15 mg per week)) reported total
AEs at 12 months in the placebo (NSAIDs) arm. For methotrexate,
17 of 31 participants experienced AEs, and for placebo, 15 of 41
experienced AEs. We calculated the RR for experiencing an AE
from methotrexate of 1.50 (95% 0.90 to 2.51; Analysis 4.1) and an
absolute risk difference of 0.18 (95% Cl -0.05 to 0.41). We did not
calculate an NNTH for this statistically non-significant result.

We judged evidence quality to be very low (downgraded due to risk
of bias, indirectness, and imprecision).

Patient global assessment of disease activity

Study authors reported no data for this outcome.

Physician global assessment of disease activity

Study authors reported no data for this outcome.

Swollen joint count

Study authors reported no data for this outcome.

Tender joint count

Study authors reported no data for this outcome.

Methotrexate versus other DMARDs (up to six months)

Three studies with another DMARD comparator reported outcomes
up to six months (Asaduzzaman 2014; Spadaro 1995; Zhang 2009).
Not all studies reported all outcomes. We judged the overall risk of
bias for both Spadaro 1995 and Zhang 2009 to be too high to permit
meaningful meta-analysis.

Major outcomes (comparison 5)
Disease response (ACR50, PSARC)
Leflunomide

Asaduzzaman 2014 (30 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported the number of
ACR50 responders at six months. For methotrexate, results show
that 12 of 14 participants were responders, and for placebo, 13 of
16 were responders. We calculated the RR for achieving an ACR50
response with methotrexate at 1.05 (95% CI 0.77 to 1.45; Analysis
5.1) and an absolute risk difference of 0.04 (95% Cl -0.22 to 0.31).
We did not calculate an NNTB for this statistically non-significant
result.

Asaduzzaman 2014 also reported the number of PSARC responders
at six months. For methotrexate, results show that 14 of 14
participants were responders, and for placebo, 16 of 16 were
responders. We calculated an RR of 0.00 (95% Cl 0.88 to 0.13;
Analysis 10.1) and an absolute risk difference of 0.00 (95% CI -0.12
to 0.12). We did not calculate an NNTB for this statistically non-
significant result.

Zhang 2009 (31 randomised participants; oral methotrexate 7.5
mg to 25 mg per week (standard low dose is 15 mg per week);
oral leflunomide 20 mg daily (standard dose)) reported data for
the number of PsARC responders; however, values reported in
the written text of the published manuscript were different from
those presented in the graph. We were uncertain which values
were correct. Study authors did not respond to our request for
clarification, and we did not extract the data.

We included ACR50 results from Asaduzzaman 2014 in Summary of
findings 2. We judged evidence quality to be very low (downgraded
due to risk of bias and imprecision).

Ciclosporin A

Study authors reported no data for this outcome.

Function
Leflunomide

Zhang 2009 (31 randomised participants; oral methotrexate 7.5
mg to 25 mg per week (standard low dose is 15 mg per week);
oral leflunomide 20 mg daily (standard dose)) was the only study
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that used a leflunomide comparator to report this outcome. Study
authors reported HAQ scores (scale 0 to 3; higher scores indicate
greater disability) for the ITT cohort (n = 31). At six months, mean
function in the leflunomide group was 0.17 points. We calculated
a mean difference of -0.13 (95% ClI -0.23 to -0.03; Analysis 5.2). The
negative sign indicates a lower HAQ score with methotrexate. This
corresponds to an absolute improvement of 4% with methotrexate
(95% CI 1% to 8% improvement) and a relative improvement of 76%
(95% Cl 18% to 135% improvement). We included the results of this
analysis in Summary of findings 2.

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Ciclosporin A

Study authors reported no data for this outcome.

Health-related quality of life
Leflunomide

Study authors reported no data for this outcome.

Ciclosporin A

Study authors reported no data for this outcome.

Disease activity
Leflunomide

Study authors reported no data for this outcome.

Ciclosporin A

Study authors reported no data for this outcome.

Radiographic progression
Leflunomide

Study authors reported no data for this outcome.

Ciclosporin A

Study authors reported no data for this outcome.

Serious adverse events
Leflunomide

Both Asaduzzaman 2014 (30 randomised participants; oral
methotrexate 10 mg per week (standard low dose is 15 mg per
week); oral leflunomide 20 mg daily (standard dose)) and Zhang
2009 (31 randomised participants; oral methotrexate 7.5 mg to
25 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported zero SAEs for
both methotrexate and leflunomide groups. We did not perform a
meta-analysis because it was not meaningful in this circumstance.

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week),
oral ciclosporin 3 to 5 mg/kg daily (standard dose)) reported zero
SAEs for both methotrexate and ciclosporin A groups. We judged
evidence quality to be very low (downgraded due to risk of bias and
imprecision).

Withdrawals due to adverse events
Leflunomide

Asaduzzaman 2014 (30 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported zero WAEs in
both methotrexate and leflunomide groups. We were unable to
calculate the absolute risk difference or the risk ratio.

Zhang 2009 (31 randomised participants; oral methotrexate 7.5
mg to 25 mg per week (standard low dose is 15 mg per week);
oral leflunomide 20 mg daily (standard dose)) reported WAEs
at six months. For methotrexate, results show one WAE among
13 participants, and for leflunomide, two WAEs among 18. We
calculated the RR for WAE for methotrexate of 0.69 (95% Cl 0.07 to
6.85; Analysis 5.4) and an absolute risk difference of -0.03 (95% ClI
-0.24 to 0.17). We did not calculate an NNTH for this statistically
non-significant result. We included the results of this analysis in
Summary of findings 2.

We did not perform a meta-analysis, and we judged evidence
quality to be very low (downgraded due to risk of bias and
imprecision).

Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week);
oral ciclosporin 3 to 5 mg/kg daily (standard dose)) reported WAEs
at six months. For methotrexate, results show four WAEs among
18 participants, and for ciclosporin A, three WAEs among 17. We
calculated an RR for WAEs from methotrexate of 1.26 (95% Cl 0.33
to 4.82; Analysis 5.4) and an absolute risk difference of 0.05 (95%
Cl-0.22 to 0.31). We did not calculate an NNTH for this statistically
non-significant result, and we included the results of this analysis
in Summary of findings 2.

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Minor outcomes (comparison 6)
Disease response (ACR20)
Leflunomide

Asaduzzaman 2014 (30 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported the number
of participants with a disease response. For methotrexate, the
number of ACR20 responders was 14 of 14, and for leflunomide,
results show 16 of 16 responders. We calculated an RR for achieving
an ACR20 response with methotrexate of 1.00 (95% CI 0.88 to 1.13;
Analysis 6.1) and an absolute risk difference of 0% (95% CI -0.12
to 0.12). We did not calculate an NNTB for this statistically non-
significant result.

Zhang 2009 (31 randomised participants; oral methotrexate 7.5
mg to 25 mg per week (standard low dose is 15 mg per week);
oral leflunomide 20 mg daily (standard dose)) reported data at six
months; however, values reported in the written text were different
from those presented in the graph. We were uncertain which values
were correct. Study authors did not respond to our request for
clarification, and we did not extract the data.
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A meta-analysis was not possible. We judged evidence quality to be
very low (downgraded due to risk of bias and imprecision).

Ciclosporin A

Study authors reported no data for this outcome.

Enthesitis
Leflunomide

Study authors reported no data for this outcome.

Ciclosporin A

Study authors reported no data for this outcome.

Dactylitis
Leflunomide

Study authors reported no data for this outcome.

Ciclosporin A

Study authors reported no data for this outcome.
Pain

Leflunomide

Asaduzzaman 2014 (30 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported pain outcomes
from a VAS (scale 0 to 10 cm; higher scores indicate more pain) for
the ITT cohort (n =30). At six months, mean pain in the leflunomide
group was rated as 1 cm. We calculated an MD of -0.07 cm (95%
Cl -0.74 to 0.60; Analysis 6.2). The negative sign indicates a lower
pain score with methotrexate, which corresponds to an absolute
improvement of 1% with methotrexate (95% ClI 7% improvement
to 6% worse) and a relative improvement of 7% with methotrexate
(95% Cl 74% improvement to 60% worse).

Zhang 2009 (31 randomised participants; oral methotrexate 7.5 mg
to 25 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported pain outcomes
from a VAS but did not specify the length. Study authors did
not respond to our request for clarification, and we made no
assumptions about the scale. At six months, mean pain in the
leflunomide group was 1 unit. We calculated an MD of -0.86 units
(95% Cl -2.19 to 0.47; Analysis 6.2). The negative sign indicates
a lower pain score with methotrexate, which corresponds to a
relative improvement of 30% with methotrexate (95% Cl 77%
improvement to 16% worse).

We did not perform a meta-analysis, and we judged evidence
quality to be very low (downgraded due to risk of bias and
imprecision).

Ciclosporin A

Study authors reported no data for this outcome.
Fatigue

Leflunomide

Study authors reported no data for this outcome.
Ciclosporin A

Study authors reported no data for this outcome.

Skin disease
Leflunomide

Only Asaduzzaman 2014 (30 randomised participants; oral
methotrexate 10 mg per week (standard low dose is 15 mg per
week); oral leflunomide 20 mg daily (standard dose)) reported this
outcome for the leflunomide subgroup, using PASI as their measure
(scale 0 to 72; higher scores indicate greater burden of psoriasis)
for the ITT cohort (n = 30). At six months, mean PASI score in the
leflunomide group was 2.69 points. We calculated an MD of -0.01
(95% CI -1.18 to 1.16; Analysis 6.3). The negative value indicates
a lower PASI score with methotrexate, which corresponds to an
absolute change of 0% (95% Cl 2% improvement to 2% worse) and
a relative change of 0% (95% Cl 44% improvement to 43% worse).

We judged evidence quality to be very low (downgraded due to risk
of bias, indirectness, and imprecision).

Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week);
oral ciclosporin 3 to 5 mg/kg daily (standard dose)) reported this
outcome using PASI as their measure (scale 0 to 72; higher scores
indicate greater burden of psoriasis) for the per-protocol cohort (n
= 28). At six months, mean PASI score in the ciclosporin A group
was 4.2 points. We calculated an MD of -1.10 (95% CI -1.73 to -0.47,
Analysis 6.3). The negative sign indicates a lower PASI score with
methotrexate, which corresponds to an absolute improvement of
1.5% with methotrexate (95% Cl 1% to 2% improvement) and a
relative improvement of 26% with methotrexate (95% Cl 11% to
41% improvement).

We judged evidence quality to be very low (downgraded due to risk
of bias, indirectness, and imprecision).

Total adverse events
Leflunomide

Asaduzzaman 2014 (30 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported total AEs at
six months. For methotrexate, results show 27 AEs among 14
participants, and for leflunomide, 25 AEs among 16. We were
unable to calculate an absolute risk difference or risk ratio.

Zhang 2009 (31 randomised participants; oral methotrexate 7.5
mg to 25 mg per week (standard low dose is 15 mg per week);
oral leflunomide 20 mg daily (standard dose)) reported total AEs
at six months. For methotrexate, results show five AEs among
13 participants, and for leflunomide, seven AEs among 18. We
calculated the RR for experiencing an AE from methotrexate of 0.99
(95% CI 0.40 to 2.43; Analysis 6.4) and an absolute risk difference of
0.00 (95% CI -0.35 to 0.34). We did not calculate an NNTH for this
statistically non-significant result.

A meta-analysis was not possible. We judged evidence quality to be
very low (downgraded due to risk of bias and imprecision).

Ciclosporin A

Study authors reported no data for this outcome.
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Patient global assessment of disease activity
Leflunomide

Asaduzzaman 2014 (30 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported patient global
assessment of disease activity on a Likert scale (scale 1 to 5; higher
scores indicate greater patient-perceived global disease activity)
for the ITT cohort (n = 30) at six months. The mean for both
groups was 2, but the SD for both groups was 0. Study authors did
not respond to our request for clarification. We were not able to
calculate the MD nor the 95% ClI.

Zhang 2009 (31 randomised participants; oral methotrexate 7.5
mg to 25 mg per week (standard low dose is 15 mg per week);
oral leflunomide 20 mg daily (standard dose)) did not indicate
the measurement instrument used for patient global assessment
of disease activity. Study authors did not respond to requests for
clarification, and we made no assumptions about scale length,
but we assumed that higher scores indicated greater patient-
perceived global disease activity. At six months, mean patient
global assessment in the leflunomide group was 2.39 points. We
calculated an MD of -0.96 (95% Cl -1.64 to -0.28; Analysis 6.5).
The negative sign indicates a lower disease activity score with
methotrexate, which corresponds to a relative improvement of 40%
with methotrexate (95% Cl 12% to 69% improvement).

A meta-analysis was not possible. We judged evidence quality to
be very low (downgraded due to risk of bias, inconsistency, and
imprecision).

Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week); oral
ciclosporin 3 to 5 mg/kg daily (standard dose)) reported patient
global assessment on a VAS (scale 0 to 100 mm; higher scores
indicate greater patient-perceived global disease activity) for the
per-protocol cohort (n =28). At six months, the mean patient global
assessment score for the ciclosporin A group was 32.8 mm. We
calculated an MD of 7.20 mm (95% CI 3.16 to 11.24; Analysis 6.5),
indicating a higher score for methotrexate, which corresponds to
an absolute worsening of 7% with methotrexate (95% Cl 3% to 11%
worse) and a relative worsening of 22% with methotrexate (95% ClI
10% to 34% worse).

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Physician global assessment of disease activity
Leflunomide

Asaduzzaman 2014 (30 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported physician global
assessment of disease activity on a Likert scale (scale 1 to 5; higher
scores indicate greater physician-perceived global disease activity)
for the ITT cohort (n = 30) at six months. The mean for both groups
was 2, but the SD for both groups was 0. Study authors did not
respond to our request for clarification, and we did not impute the
missing data. We were not able to calculate the MD nor the 95% ClI.

Zhang 2009 (31 randomised participants; oral methotrexate 7.5
mg to 25 mg per week (standard low dose is 15 mg per week);

oral leflunomide 20 mg daily (standard dose)) reported physician
global assessment for disease activity but did not describe the
measurement instrument used. Study authors did not respond
to our request for clarification, and we made no assumptions
about the scale. They reported data for the ITT cohort (n = 31).
At six months, the mean physician global assessment score in
the leflunomide group was 2.39 points. We calculated a mean
difference of -0.30 (95% CI -0.96 to 0.36; Analysis 6.6). The negative
sign indicates a lower assessment score with methotrexate, which
corresponds to a relative improvement of 13% with methotrexate
(95% Cl 40% improvement to 15% worse).

A meta-analysis was not possible. We judged evidence quality to be
very low (downgraded due to risk of bias and imprecision).

Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week); oral
ciclosporin 3 to 5 mg/kg daily (standard dose)) reported physician
global assessment of disease activity from a VAS (scale 0 to 100 mm;
higher scores indicate greater physician-perceived global disease
activity) for the per-protocol cohort (n = 28). At six months, the
mean physician global assessment score in the ciclosporin A group
was 37.1 mm. We calculated a mean difference of -12.80 (95%
Cl -16.86 to -8.74; Analysis 6.6). The negative sign indicates a
lower assessment score with methotrexate, which corresponds to
an absolute improvement of 13% with methotrexate (95% CI 9%
to 17% improvement) and a relative improvement of 35% with
methotrexate (95% Cl 24% to 45% improvement).

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Swollen joint count
Leflunomide

Asaduzzaman 2014 (30 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported the number of
swollen joints from a 66-joint examination (scale 0 to 66; higher
scores indicate more swollen joints) for the ITT cohort (n =30). At six
months, the mean swollen joint countin the leflunomide group was
0.5 joints. We calculated a mean difference of 0.14 (95% Cl -0.36 to
0.64; Analysis 6.7). The negative sign indicates fewer swollen joints
with methotrexate, which corresponds to an absolute worsening of
0.2% with methotrexate (95% Cl 0.5% improvement to 1% worse)
and a relative worsening of 28% with methotrexate (95% CI 72%
improvement to 128% worse).

Zhang 2009 (31 randomised participants; oral methotrexate 7.5 mg
to 25 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported the number of
swollen joints from a 74-joint examination (scale 0 to 74; higher
scores indicate more swollen joints) for the ITT cohort (n = 31).
Study authors reported an SD of 0 for the methotrexate group. They
did not respond to our request for clarification, and we were not
able to calculate an MD.

A meta-analysis was not possible. We judged evidence quality to be
very low (downgraded due to risk of bias and imprecision).
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Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week); oral
ciclosporin 3 to 5 mg/kg daily (standard dose)) did not indicate the
number of joints from their examination but reported outcomes for
the per-protocol cohort (n = 28) at six months. Study authors were
not able to provide clarification. We assumed a 66-joint count (scale
0 to 66; higher scores indicate more swollen joints) because this is
the number of joints examined by Asaduzzaman 2014 and Kingsley
2012. At six months, the mean swollen joint count in the ciclosporin
A group was 2.7 joints. We calculated an MD of -1.00 joints
(95% Cl -1.40 to -0.60; Analysis 6.7). The negative sign indicates
fewer swollen joints with methotrexate, which corresponds to an
absolute improvement of 1.5% with methotrexate (95% CI 1%
to 2% improvement) and a relative improvement of 37% with
methotrexate (95% Cl 22% to 52% improvement).

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Tender joint count
Leflunomide

Asaduzzaman 2014 (30 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported the number of
tender joints from a 68-joint examination (scale 0 to 68; higher
scores indicate more tender joints) for the ITT cohort (n = 30).
At six months, the mean tender joint count for the leflunomide
group was 1 joint. We calculated an MD of 0.33 (95% CI -0.36 to
1.02; Analysis 6.8). The negative sign indicates fewer tender joints
with methotrexate, which corresponds to an absolute worsening of
0.5% with methotrexate (95% Cl 0.5% improvement to 2% worse)
and a relative worsening of 33% with methotrexate (95% ClI 36%
improvement to 102% worse).

Zhang 2009 (31 randomised participants; oral methotrexate 7.5 mg
to 25 mg per week (standard low dose is 15 mg per week); oral
leflunomide 20 mg daily (standard dose)) reported the number of
swollen joints from a 76-joint examination (scale 0 to 76; higher
scores indicate more tender joints) for the ITT cohort (n = 31). At
six months, the mean tender joint count in the leflunomide group
was three joints. We calculated an MD of -1.70 (95% CI -3.90 to 0.50;
Analysis 6.8). The negative sign indicates fewer tender joints with
methotrexate, which corresponds to an absolute improvement of
2% with methotrexate (95% CI 5% improvement to 1% worse) and
a relative improvement of 57% with methotrexate (95% ClI 130%
improvement to 17% worse).

We did not perform a meta-analysis, and we judged evidence
quality to be very low (downgraded due to risk of bias,
inconsistency, and imprecision).

Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week); oral
ciclosporin 3 to 5 mg/kg daily (standard dose)) did not indicate the
number of joints from their examination but reported outcomes for
the per-protocol cohort (n = 28). Study authors were not able to
provide clarification. We assumed a 68-joint count because this is
the number of joints examined by Asaduzzaman 2014 and Kingsley
2012. At six months, mean tender joint count in the ciclosporin

A group was 5.4 joints. We calculated an MD of -2.00 joints
(95% CI -2.82 to - 1.18; Analysis 6.8). The negative sign indicates
fewer tender joints with methotrexate, which corresponds to an
absolute improvement of 3% with methotrexate (95% ClI 2%
to 4% improvement) and a relative improvement of 37% with
methotrexate (95% Cl 22% to 52% improvement).

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Methotrexate versus other DMARDs (longer than six months)

Weidentified two studies for this category (Burdeinyi 1992; Spadaro
1995). Studies did not report all outcomes. In the case of Burdeinyi
1992, study authors actually collected data for many of our
specified outcomes but did not report them in an extractable way.
Study authors could not be contacted or were unable to provide
additional information.

Major outcomes (comparison 7)

Disease response (ACR50, PSARC)

Ciclosporin A

Study authors reported no data for this outcome.
Gold

Study authors reported no data for this outcome.
Sulfasalazine

Study authors reported no data for this outcome.
Function

Ciclosporin A

Study authors reported no data for this outcome.
Gold

Study authors reported no data for this outcome.
Sulfasalazine

Study authors reported no data for this outcome.
Health-related quality of life

Ciclosporin A

Study authors reported no data for this outcome.
Gold

Study authors reported no data for this outcome.
Sulfasalazine

Study authors reported no data for this outcome.
Disease activity

Ciclosporin A

Study authors reported no data for this outcome.
Gold

Study authors reported no data for this outcome.
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Sulfasalazine

Study authors reported no data for this outcome.

Radiographic progression
Ciclosporin A

Study authors reported no data for this outcome.

Gold

Study authors reported no data for this outcome.

Sulfasalazine

Study authors reported no data for this outcome.

Serious adverse events
Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week); oral
ciclosporin 3 to 5 mg/kg daily (standard dose)) reported zero SAEs
for both methotrexate and ciclosporin groups for the ITT cohort (n
=35) at 12 months. We were not able to calculate the absolute risk
difference and the risk ratio.

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Gold

Study authors reported no data for this outcome.

Sulfasalazine

Study authors reported no data for this outcome.

Withdrawals due to adverse events

Although data for WAEs could be extracted from both studies, we
judged risk of bias for most domains to be uncertain or high. We
believe it is less informative for results to be pooled rather than
reported as individual DMARD comparators. We did not pool the
data to perform a meta-analysis.

Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week); oral
ciclosporin 3 to 5 mg/kg daily (standard dose)) reported WAEs for
the ITT cohort (n = 35) at 12 months. For methotrexate, five WAEs
occurred in 18 participants, and for placebo, results show five WAEs
among 17. We calculated the RR for WAE from methotrexate of 0.94
(95% C1 0.33 t0 2.69; Analysis 7.2) and an absolute risk difference of
-0.02 (95% Cl -0.32 to 0.28). We did not calculate an NNTH for this
statistically non-significant result.

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Gold

Burdeinyi 1992 (61 randomised participants; oral methotrexate 10
mg per week (standard low dose is 15 mg per week); intramuscular
gold 34 mg weekly (unclear of standard dose)) reported WAEs for
the ITT cohort (n=61) at 12 months. For methotrexate, they showed
12 WAEs among 31 participants, and for gold, 13 WAEs among 30.
We calculated the RR for WAEs from methotrexate of 0.89 (95%

Cl 0.49 to 1.63; Analysis 7.2) and an absolute risk difference of
-0.05 (95% CI -0.29 to 0.20). We did not calculate an NNTH for this
statistically non-significant result.

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Sulfasalazine

Burdeinyi 1992 (55 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
sulfasalazine 1 g twice daily (standard dose)) reported WAEs for the
ITT cohort (n = 55) at 12 months. For methotrexate, they show 12
WAEs among 31 participants, and for sulfasalazine, 8 WAEs among
24. We calculated the RR for WAEs from methotrexate of 1.16 (95%
C1 0.57 to 2.38; Analysis 7.2) and an absolute risk difference of 0.05
(95% C1-0.20 to 0.31).

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Minor outcomes (comparison 8)

Disease response (ACR20)

Ciclosporin A

Study authors reported no data for this outcome.
Gold

Study authors reported no data for this outcome.
Sulfasalazine

Study authors reported no data for this outcome.
Enthesitis

Ciclosporin A

Study authors reported no data for this outcome.
Gold

Study authors reported no data for this outcome.
Sulfasalazine

Study authors reported no data for this outcome.
Dactylitis

Ciclosporin A

Study authors reported no data for this outcome.
Gold

Study authors reported no data for this outcome.
Sulfasalazine

Study authors reported no data for this outcome.
Pain

Ciclosporin A

Study authors reported no data for this outcome.
Gold

Study authors reported no data for this outcome.
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Sulfasalazine

Study authors reported no data for this outcome.

Fatigue
Ciclosporin A

Study authors reported no data for this outcome.

Gold

Study authors reported no data for this outcome.

Sulfasalazine

Study authors reported no data for this outcome.

Skin disease
Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week); oral
ciclosporin 3 to 5 mg/kg daily (standard dose)) reported effects on
skin disease as measured by the PASI (scale 0 to 72; higher scores
indicate greater burden of psoriasis) for the per-protocol cohort (n
=23). At 12 months, the mean PASI score in the ciclosporin A group
was 3.5 points. We calculated an MD of -0.60 (95% CI -1.43 to 0.23;
Analysis 8.1). The negative sign indicates a lower PASI score with
methotrexate, which corresponds to an absolute improvement of
1% with methotrexate (95% ClI 2% improvement to 0.5% worse)
and a relative improvement of 17% with methotrexate (95% Cl 41%
improvement to 7% worse).

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Gold

Study authors reported no data for this outcome.

Sulfasalazine

Study authors reported no data for this outcome.

Total adverse events

Although we were able to extract data for total AEs from both
studies, we judged risk of bias for most domains to be uncertain or
high. We believe it is less informative for results to be pooled rather
than reported as individual DMARD comparators. We did not pool
the data to perform a meta-analysis.

Ciclosporin A

Study authors reported no data for this outcome.

Gold

Burdeinyi 1992 (61 randomised participants; oral methotrexate 10
mg per week (standard low dose is 15 mg per week); intramuscular
gold 34 mg weekly (unclear of standard dose)) reported total AEs for
the ITT cohort (n=61) at 12 months. For methotrexate, results show
17 AEs among 31 participants, and for gold, 16 AEs among 30. We
calculated the RR for experiencing an AE with methotrexate of 1.03
(95% C1 0.65 to 1.63; Analysis 8.2) and an absolute risk difference of
0.02 (95% CI -0.24 to 0.27). We did not calculate an NNTH for this
statistically non-significant result.

We judged evidence quality to be very low (downgraded due to risk
of bias, indirectness, and imprecision).

Sulfasalazine

Burdeinyi 1992 (55 randomised participants; oral methotrexate
10 mg per week (standard low dose is 15 mg per week); oral
sulfasalazine 1 g twice daily (standard dose)) reported total AEs for
the ITT cohort (n=55) at 12 months. For methotrexate, results show
17 AEs among 31 participants, and for sulfasalazine, 8 AEs among
24. We calculated the RR for experiencing an AE with methotrexate
of 1.65 (95% CI 0.86 to 3.15; Analysis 8.2) and an absolute risk
difference of 0.22 (95% CI -0.04 to 0.47).

We judged evidence quality to be very low (downgraded due to risk
of bias, indirectness, and imprecision).
nent of di

Patient global activity

Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week); oral
ciclosporin 3 to 5 mg/kg daily (standard dose)) reported patient
global assessment of disease activity on a VAS (scale 0 to 100 mm;
higher scores indicate greater patient-perceived global disease
activity) for the per-protocol cohort (n = 23). At 12 months, the
mean patient global assessment score in the ciclosporin A group
was 27 mm. We calculated an MD of 3.00 mm (95% CI -0.79 to 6.79;
Analysis 8.3). The negative sign indicates a lower assessment score
with methotrexate, which corresponds to an absolute worsening
of 3% with methotrexate (95% ClI 1% improvement to 7% worse)
and a relative worsening of 11% with methotrexate (95% Cl 3%
improvement to 25% worse).

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Gold

Study authors reported no data for this outcome.

Sulfasalazine

Study authors reported no data for this outcome.

Physician global assessment of disease activity
Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week);
oral ciclosporin 3 to 5 mg/kg daily (standard dose)) reported
physician global assessment of disease activity on a VAS (scale
0 to 100 mm; higher scores indicate greater physician-perceived
global disease activity) for the per-protocol cohort (n = 23). At 12
months, the mean physician global assessment score was 41 mm.
We calculated an MD of -14.90 mm (95% Cl -20.23 to -9.57; Analysis
8.4). The negative sign indicates a lower assessment score with
methotrexate, which corresponds to an absolute improvement of
15% with methotrexate (95% CI 10% to 20% improvement) and a
relative improvement of 36% with methotrexate (95% Cl 23% lower
to 49% lower).

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).
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Gold

Study authors reported no data for this outcome.

Sulfasalazine

Study authors reported no data for this outcome.

Swollen joint count
Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week);
oral ciclosporin 3 to 5 mg/kg daily (standard dose)) reported the
number of swollen joints but did not specify the number of joints
examined. Study authors were not able to provide clarification. We
assumed a 66-joint count (scale 0 to 66; higher scores indicate more
swollen joints) because this was the number of joints examined
by Asaduzzaman 2014 and Kingsley 2012. They reported data for
the per-protocol cohort (n = 23). At 12 months, the mean swollen
joint count in the ciclosporin A group was 2.5 joints. We calculated
an MD of -1.70 joints (95% Cl -2.21 to -1.19; Analysis 8.5). The
negative sign indicates fewer swollen joints with methotrexate,
which corresponds to an absolute improvement of 2.5% with
methotrexate (95% Cl 2% to 3% improvement) and a relative
improvement of 68% (95% Cl 48% to 88% improvement).

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Gold

Study authors reported no data for this outcome.

Sulfasalazine

Study authors reported no data for this outcome.

Tender joint count
Ciclosporin A

Spadaro 1995 (35 randomised participants; oral methotrexate 7.5
mg to 15 mg per week (standard low dose is 15 mg per week);
oral ciclosporin 3 to 5 mg/kg daily (standard dose)) reported
the number of tender joints but did not specify the number
of joints examined. Study authors were not able to provide
clarification. We assumed a 68-joint count (scale 0 to 68; higher
scores indicate more tender joints) because this was the number
of joints examined by Asaduzzaman 2014 and Kingsley 2012. They
reported data for the per-protocol cohort (n = 23). At 12 months,
the mean tender joint count in the ciclosporin A group was 5.9
joints. We calculated an MD of -3.90 joints (95% CI -5.05 to -2.75;
Analysis 8.6). The negative sign indicates fewer tender joints with
methotrexate, which corresponds to an absolute improvement of
6% with methotrexate (95% Cl 4% to 7% improvement) and a
relative improvement of 66% with methotrexate (95% ClI 47% to
86% improvement).

We judged evidence quality to be very low (downgraded due to risk
of bias and imprecision).

Gold

Study authors reported no data for this outcome.

Sulfasalazine

Study authors reported no data for this outcome.

Subgroup analyses

We were not able to complete our planned subgroup analyses
because we could not extract the required data.

DISCUSSION

Summary of main results

We identified eight randomised controlled trials (RCTs) that
assessed the benefits and safety of methotrexate for psoriatic
arthritis. Five studies compared methotrexate to placebo (Black
1964; Burdeinyi 1992; Kingsley 2012; Scarpa 2008; Willkens
1984), whereas four compared methotrexate to another disease-
modifying anti-rheumatic drug (DMARD) (Asaduzzaman 2014;
Burdeinyi 1992; Spadaro 1995; Zhang 2009). One of these studies
was a multi-armed trial comparing placebo, methotrexate, gold,
and sulfasalazine. Six studies reported outcomes up to six months,
and two studies reported outcomes up to 12 months. We
summarised results for major outcomes for the main comparisons
in Summary of findings for the main comparison and Summary of
findings 2.

Methotrexate versus placebo (up to six months)

Summary

Compared with placebo, low-quality evidence based on one trial
(221 randomised participants; oral methotrexate 15 mg per week
(standard low dose); Kingsley 2012) suggests that methotrexate
treatment might provide clinically meaningful benefit with respect
to disease response (Psoriatic Arthritis Response Criteria (PsARC)),
function, pain, and patient and physician global assessments of
disease activity. However, trial results demonstrate no clinically
important benefit with respect to disease response (American
College of Rheumatology response criteria for 20% improvement
(ACR20)), disease activity score (28 joints) with erythrocyte
sedimentation rate (DAS28-ESR), tender and swollen joint counts,
or skin disease.

The same trial measured health-related quality of life but did not
report the results (Kingsley 2012). No study measured radiographic
progression, enthesitis, dactylitis, or fatigue.

It is difficult to explain why some outcomes confer benefit and
others do not. We expected to see a consistent effect if true
benefit was derived. One possibility is that Kingsley 2012 was
underpowered to identify statistically significant differences. This
hypothesis is supported by the fact that both function and disease
response (PSARC) were sensitive to missing data (analyses using
imputed data vs analyses without imputation).

Another possibility is that methotrexate must be taken at a higher
dose for a longer duration to demonstrate efficacy. Kingsley
2012 reached a dose of 15 mg in 78% of participants, with
only 11% taking higher doses. Although use of higher doses of
methotrexate may be more efficacious than use of lower doses, as
suggested by Coates 2015b and Coates 2017b, a placebo-controlled
trial of methotrexate at these doses has not been conducted.
Further limitations of Kingsley 2012 are discussed in the published
manuscript of this trial and in a review by Pincus 2015.
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Although the Pincus systematic review did not analyse whether
methotrexate augments the effects of other DMARDs, several
studies suggest no additional effect on disease response when
DMARDs are combined with biologic DMARDs (Antoni 2005;
Kavanaugh 2009; Kavanaugh 2017; McInnes 2015; Mease 2005).

Compared to placebo, low-quality evidence based on four trials
(293 randomised participants) suggests that methotrexate may be
more harmful in terms of causing any adverse events, but we are
uncertain if these events are more serious or lead to drug cessation
(Black 1964; Kingsley 2012; Scarpa 2008; Willkens 1984).

Major outcomes

Kingsley 2012 measured health-related quality of life but did not
report the results. No studies measured radiographic progression.

Low-quality evidence from one trial (221 randomised participants;
oral methotrexate 15 mg per week (standard low dose))
suggests that at six months, mean function (Health Assessment
Questionnaire for Rheumatoid Arthritis (HAQ); scale 0 to 3; higher
scores indicate greater disability) was rated at 1 point with placebo
and 0.30 points lower (0.09 lower to 0.51 lower) with methotrexate,
for an absolute improvement of 10% (3% to 17% improvement)
and a relative improvement of 30% (9% improvement to 51%
improvement) (Kingsley 2012). This improvement is likely to
be clinically meaningful (minimum clinically important absolute
difference is 0.22 points), but the 95% confidence interval (CI)
includes clinically unimportant results. This imprecision limits
our certainty in the results. Methotrexate might provide clinically
meaningful benefit for function (Summary of findings for the main
comparison).

Low-quality evidence from the same trial (221 randomised
participants; oral methotrexate 15 mg per week (standard low
dose)) suggests that at six months, mean disease activity (DAS28-
ESR; scale 0 to 10; higher scores indicate more disease activity)
was 4.1 points for placebo and 0.26 points lower (0.65 lower to
0.13 higher) for methotrexate, for an absolute improvement of 3%
(7% better to 1% worse) and relative improvement of 6% (16%
better to 3% worse) (Kingsley 2012). The 95% Cl included potential
worsening of disease activity. Imprecision for this outcome limits
our certainty in the results. The minimum clinically important
difference for DAS28-ESR has not been defined, but for comparison
in rheumatoid arthritis, it is considered to be 1.2 points. Our results
suggest that methotrexate may provide no clinically important
benefit for disease activity (Summary of findings for the main
comparison).

Although disease response on ACR20 was a minor outcome,
this is best interpreted through direct comparison with disease
response on PsARC. Results for disease response (PsARC and
ACR20; measured as responder/non-responder, response-benefit)
show inconsistency. One trial (221 randomised participants; oral
methotrexate 15 mg per week (standard low dose)) reported
that more participants taking methotrexate achieved a PsARC
response than those taking placebo (41/109 (or 38 per 100) with
methotrexate, 24/112 (or 21 per 100) with placebo; risk ratio (RR)
1.76, 95% Cl 1.14 to 2.70; absolute risk difference 0.16, 95% ClI
0.04 to 0.28; number needed to treat for an additional beneficial
outcome (NNTB) 6, 95% Cl 4 to 25) (Kingsley 2012). Our analysis
included unpublished data provided by the Kingsley 2012 authors
(personal communication), wherein the number of responders was

counted for participants who completed the study with complete
data collection. We assumed that remaining participants from the
intention-to-treat (ITT) cohort were non-responders. Similar results
were obtained in a sensitivity analysis based on complete case
cohort data with no assumptions made (41/67 (or 61 per 100) for
methotrexate, 24/61 (or 39 per 100) for placebo; RR 1.56, 95% CI
1.08 to 2.24; absolute risk difference 0.16, 95% Cl 0.04 to 0.28;
NNTB 5, 95% ClI 3 to 20). The primary analysis in the published
manuscript, which used a multiple imputation method for missing
data, did not demonstrate a difference between methotrexate and
placebo for this outcome (odds ratio (OR) 1.77,95% CI 0.7 to 3.23).
Overall, methotrexate might provide clinically meaningful benefit
for disease response (PsARC), but this estimate is uncertain and is
likely to be affected by further high-quality research (Summary of
findings for the main comparison).

In contrast to the PSARC response, all analyses for ACR20 response
were consistent with each other. At six months, low-quality
evidence from the same trial suggested there was no difference
in ACR20 response between methotrexate (23/109 (or 21 per
100) for methotrexate) and placebo (13/112 (or 12 per 100) for
placebo; RR 1.82, 95% Cl 0.97 to 3.40; absolute risk difference
0.13, 95% Cl 0.00 to 0.19) (Kingsley 2012). Again, this analysis
used unpublished data provided by the authors of Kingsley 2012
(personal communication), wherein the number of responders
was counted for participants who completed the study and had a
complete data collection. We assumed that remaining participants
from the ITT cohort were non-responders. This lack of benefit
for disease response (ACR20) is observed when one performs a
sensitivity analysis by using only data for the complete case cohort
(23/67 (or 34 per 100) for methotrexate, 13/61 (or 21 per 100) for
placebo; RR 1.61, 95% Cl 0.90 to 2.89; absolute risk difference
0.13, 95% Cl -0.02 to 0.28; negative sign indicates more responders
with placebo), and again, in the published manuscript, which
used imputed values (OR 2.0, 95% Cl 0.65 to 6.22). Methotrexate
might provide no clinically important benefit for disease response
(ACR20).

We downgraded evidence for disease response (PsARC and ACR20),
function, and disease activity due to risk of bias and imprecision.
We judged there to be potential attrition bias and reporting bias for
the main study informing the results for this comparison (Kingsley
2012). Itis likely that additional data from high-quality studies will
alter the certainty of study results.

With respect to safety, four studies - Black 1964, Kingsley 2012,
Scarpa 2008, and Willkens 1984 (data from Black 1964 not
pooled due to inability to attribute adverse events (AEs) to a
treatment group) - provided low-quality evidence suggesting that
methotrexate may not lead to more withdrawals due to AEs (9/141
(or 64 per 1000) for methotrexate, 7/152 (or 46 per 1000) for placebo;
RR 1.32, 95% Cl 0.51 to 3.42; absolute risk difference 0.01, 95% Cl
-0.04 to 0.06; the negative sign indicates more withdrawals due to
adverse events (WAEs) with placebo)) or serious adverse events
(SAEs) (1/141 (or 7 per 1000) for methotrexate, 4/112 (or 36 per 1000)
for placebo; RR 0.26, 95% CI 0.03 to 2.26; absolute risk difference
-0.02, 95% Cl -0.05 to 0.01; the negative sign indicates more SAEs
with placebo) (Summary of findings for the main comparison).

Although we were unable to formally extract data from Black
1964, in which participants received higher-dose intravenous (IV)
methotrexate and placebo in a cross-over design, it is notable that
one participant died from complications of bone marrow failure
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after receiving IV methotrexate. We were unable to identify which
group this participant had been assigned to before cross-over,
and so we could not include this result in our analysis. Overall,
methotrexate might be more harmful than placebo when taken for
up to six months (Summary of findings for the main comparison).

We downgraded the evidence for withdrawals and SAEs due to
risk of bias and imprecision. We judged there to be potential
attrition bias and reporting bias for the main study informing this
comparison (Kingsley 2012). The other studies were at unclear
or high risk of bias for all domains (selection bias, performance
bias, detection bias, attrition bias, reporting bias, other bias)
(Scarpa 2008; Willkens 1984). The small number of events led
to imprecision. It is likely that additional data from high-quality
studies will alter the certainty of study results.

Minor outcomes

No studies measured enthesitis, dactylitis, or fatigue.

A single study (221 randomised participants; oral methotrexate 15
mg per week (standard low dose)) provided low-quality evidence
suggesting benefit of methotrexate in improving pain and patient
global assessment and physician global assessment of disease
activity at six months (Kingsley 2012). Mean pain was rated at
38.3 mm on a visual analogue scale (VAS) (scale 0 to 100 mm;
higher scores indicate more pain) and was rated 9.5 mm lower (2.2
mm lower to 16.8 mm lower) with methotrexate, for an absolute
pain reduction of 10% (2% better to 17% better) and relative pain
reduction of 25% (6% better to 44% better). Mean patient global
assessment was 42.2 mm on a VAS (scale 0 to 100 mm; higher
scores indicate greater perceived disease activity) with placebo
and was 10.4 mm lower (2.1 mm lower to 18.7 mm lower) with
methotrexate, for an absolute score that was 10% lower (2% lower
to 19% lower) and a relative score that was 25% lower (5% lower
to 44% lower). Mean physician global assessment was 33 mm on
a VAS (scale 0 to 100 mm; higher scores indicate greater perceived
disease activity) with placebo and was 9.7 mm lower (4.1 mm lower
to 15.3 mm lower) with methotrexate, for an absolute score of
10% lower (4% lower to 15% lower) and relative improvement of
29% (12% lower to 46% lower). Although these results are unlikely
to be clinically meaningful (minimal clinically important absolute
difference is 15%), the 95% Cl includes a clinically meaningful
result. Imprecision for these outcomes limits our certainty in the
results. Methotrexate might provide clinically meaningful benefits
for pain and for patient and physician global assessments.

At six months, the same study provided low-quality evidence
suggesting that methotrexate may be no better than placebo for
tender joint count, swollen joint count, and skin disease (Kingsley
2012). The mean tender joint count was 10 for placebo (68 joint
count; 0 to 68) and was 2.3 joints lower (5.5 lower to 0.9 higher)
for methotrexate, for an absolute improvement of 3% (8% better
to 1% worse) and relative improvement of 23% (55% better to 9%
worse). The mean swollen joint count was 5.2 for placebo (66 joint
count; 0 to 66) and was 0.6 joints lower (2.6 lower to 1.4 higher)
for methotrexate, for an absolute improvement of 1% (4% better
to 2% worse) and relative improvement of 11% (50% better to 27%
worse). Mean skin disease was 3.1 points on the PASI (0 to 72 points;
lower scores indicate less psoriasis) for placebo and was 0.9 points
lower (1.9 lower to 0.06 higher) for methotrexate, for an absolute
improvement of 1% (0% to 3% better) and relative improvement
of 29% (60% improvement to 2% worse). Kingsley 2012 was not

designed to assess benefits for skin disease specifically as a primary
outcome. Outcome assessors may not have been as skilled in
assessing skin disease with PASI, and the patient population may
not have had severe skin disease from baseline. We believe skin
disease could be considered in a separate review dedicated to this
topic.

With respect to adverse events, we pooled data from three studies
for meta-analysis (293 randomised participants; Kingsley 2012;
Scarpa 2008; Willkens 1984). We found that methotrexate was
associated with more adverse events (100/149 (or 67 per 100))
when compared to placebo (49/152 (or 33 per 100)) (RR 2.13,
95% Cl 1.27 to 3.59; absolute risk difference 0.21, 95% CI -0.17 to
0.60). For meta-analysis, we used a random-effects model; we did
not find an absolute risk difference, primarily because each study
contributed equally to the analysis and two studies (72 randomised
participants) reported a total of only three adverse events for either
group. We performed a sensitivity analysis using a fixed-effect
model and found different results (RR 2.10, 95% Cl 1.68 to 2.62;
absolute risk difference 0.37, 95% Cl 0.28 to 0.45; NNTH 3, 95% CI
2 to 3). It is likely that methotrexate is poorly tolerated compared
with placebo; however, imprecision for this outcome reduces our
certainty in the result and is difficult to extrapolate directly to
clinical practice, which has a long history of methotrexate use for
this indication.

We downgraded the evidence for adverse event outcomes due
to risk of bias and imprecision. We judged there to be potential
attrition bias and reporting bias for the main study informing this
comparison (Kingsley 2012). The other studies were at unclear
or high risk of bias for all domains (selection bias, performance
bias, detection bias, attrition bias, reporting bias, and other bias)
(Scarpa 2008; Willkens 1984). The small number of events led
to imprecision. It is likely that additional data from high-quality
studies will alter the certainty of these results.

Methotrexate versus placebo (beyond six months)
Summary

No study measured disease response (PsARC or ACR20), function,
health-related quality of life, disease activity, radiographic
progression, enthesitis, dactylitis, pain, fatigue, skin disease,
patient or physician global assessments of disease activity, swollen
or tender joint counts, or serious adverse events. Very low-
quality evidence from one study (72 randomised participants; oral
methotrexate 10 mg per week (standard dose 15 mg per week)
suggests that methotrexate might lead to more withdrawals than
placebo beyond six months, but we are uncertain if it causes more
adverse events in total (Burdeinyi 1992).

It is important to note that this study was published before many
of our outcomes of interest were formally developed and validated
(Burdeinyi 1992). We downgraded the evidence due to potential
risk of bias (selection bias, performance bias, detection bias,
attrition bias, and reporting bias), indirectness, and imprecision. It
is likely that additional data from high-quality studies will alter the
certainty of these results.

Methotrexate versus other DMARDSs (up to six months)
Summary

Results from three studies provided very low-quality evidence
suggesting that methotrexate may be as effective as leflunomide
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20 mg orally daily, and may be more effective than ciclosporin
A at 3 mg to 5 mg/kg orally daily, and that participants found
both drugs to be similarly tolerable (Asaduzzaman 2014; Spadaro
1995; Zhang 2009). The two studies that compared methotrexate
to leflunomide show marked differences across several risk of
bias domains (Asaduzzaman 2014; Zhang 2009). Because of these
differences, we believe it is inappropriate to pool these results, and
so we analysed them separately.

Major outcomes
Leflunomide

No study measured health-related quality of life, disease activity,
radiographic progression, or SAEs.

At six months, very low-quality evidence from one trial (30
randomised participants; oral methotrexate 10 mg per week
(standard low dose is 15 mg per week)) suggests there is no
difference in achieving an ACR50 response (12/14 (or 86 per 100)
for methotrexate, 13/16 (or 82 per 100) for placebo; RR 1.05, 95%
Cl 0.77 to 1.45; absolute risk difference 0.04, 95% CI -0.22 to 0.31;
negative sign means lower response with methotrexate) (Summary
of findings 2) (Asaduzzaman 2014). Every participantin both groups
in the same study achieved an ACR20 response (Asaduzzaman
2014). Given the low-quality evidence on methotrexate versus
placebo at this same time point for disease response (ACR20), we
are uncertain if this result is accurate. We believe this result should
not be used to inform clinical practice.

At six months in one trial (31 randomised participants; oral
methotrexate 7.5 mg to 25 mg per week (standard low dose is 15
mg per week)); mean function (HAQ score) was 0.17 points with
leflunomide (scale 0 to 3; 0 = no functional impairment) and was
0.13 points lower (0.23 lower to 0.03 lower) with methotrexate,
for an absolute improvement of 4% (1% better to 8% better)
and relative improvement of 76% (18% better to 135% better)
(Zhang2009). This reduction is not likely to be clinically meaningful
(minimal clinically important absolute difference is 0.22 points),
but the 95% Cl includes a meaningful result, and this imprecision
limits our certainty in the results. We are uncertain whether
methotrexate is better than leflunomide in improving function
(Summary of findings 2).

One trial (30 randomised participants; oral methotrexate 10 mg per
week) reported zero withdrawals due to adverse events, and so
we are uncertain of the true direction or magnitude of the effect
(Asaduzzaman 2014). Very low-quality evidence from the other trial
(31 randomised participants; oral methotrexate 7.5 mg to 25 mg
per week) suggests that withdrawals may not be increased with
methotrexate (1/13 (or 8 per 100) with methotrexate, 2/18 (or 11
per 100) with placebo; RR 0.69, 95% CI 0.07 to 6.85; absolute risk
difference -0.03, 95% CI -0.24 to 0.17; negative sign indicates less
harm with methotrexate) (Summary of findings 2) (Zhang 2009).

We downgraded the evidence for all outcomes due to potential
risk of bias (selection bias, performance bias, detection bias,
attrition bias, and reporting bias), indirectness, and imprecision. It
is likely that additional data from high-quality studies will alter the
certainty of these results.

Ciclosporin A

Trials provided no data for disease response (PsARC, ACR50),
function, health-related quality of life, disease activity, or
radiographic progression.

Very low-quality evidence from one trial (35 randomised
participants; oral methotrexate 7.5 mgto 15 mg per week (standard
low dose is 15 mg per week)) suggests that it is uncertain whether
methotrexate is more harmful than ciclosporin A (3 mg to 5 mg/
kg orally daily) (Spadaro 1995). This study reported zero SAEs,
and we are uncertain of the direction and magnitude of the
true effect. Based on very low-quality evidence from the same
study, we are uncertain if methotrexate leads to more withdrawals
when compared with ciclosporin A (4/18 (or 22 per 100) with
methotrexate, 3/17 (or 18 per 100) with placebo; RR 1.26, 95% CI
-0.33 to 4.82; absolute risk difference 0.05, 95% Cl -0.22 to 0.31;
negative sign indicates less harm with methotrexate) (Summary of
findings 2).

Itisimportant to note that this study - Spadaro 1995 - was published
before many of the outcomes of interest in our systematic review
were formally developed and validated. We downgraded the
evidence for all outcomes due to potential risk of bias (selection
bias, performance bias, detection bias, attrition bias, and reporting
bias), indirectness, and imprecision. It is likely that additional data
from high-quality studies will alter the certainty of these results.

Minor outcomes
Leflunomide

Very low-quality evidence from one study suggests that
methotrexate might lead to greater improvement in patient global
assessment of disease activity (Zhang 2009), but it is unclear which
scale researchers used, and we are not able to clarify this with
the study authors. Two studies provided very low-quality evidence
suggesting that there are no between-group differences for disease
response (ACR20), pain, skin disease, physician global assessment
of disease activity, swollen and tender joint counts, and total AEs
(Asaduzzaman 2014; Zhang 2009). Researchers provided no data for
enthesitis, dactylitis, or fatigue.

We downgraded the evidence for all outcomes due to potential
risk of bias (selection bias, performance bias, detection bias,
attrition bias, and reporting bias), indirectness, and imprecision. It
is likely that additional data from high-quality studies will alter the
certainty of these results.

Ciclosporin A

No data show measurements for enthesitis, dactylitis, pain, fatigue,
or total AEs.

Compared with ciclosporin A, very low-quality evidence based on
one trial (35 randomised participants; oral methotrexate 7.5 mg to
15 mg per week (standard low dose is 15 mg per week)) suggests
that methotrexate might provide clinically meaningful benefit with
respect to physician global assessment but no clinically meaningful
benefit for skin disease, patient global assessment, swollen joint
count, or tender joint count (Spadaro 1995).

Itisimportant to note that this study - Spadaro 1995 - was published
before many of our outcomes of interest were formally developed
and validated. We downgraded the evidence for all outcomes
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due to potential risk of bias (selection bias, performance bias,
detection bias, attrition bias, and reporting bias), indirectness,
and imprecision. It is likely that additional data from high-quality
studies will alter the certainty of these results.

Methotrexate versus other DMARDs (beyond six months)
Summary
Ciclosporin A

Researchers have provided no data for disease response (ACR50,
PsARC, ACR20), function, health-related quality of life, disease
activity, radiographic progression, enthesitis, dactylitis, pain,
fatigue, and total adverse events.

Compared with ciclosporin A (oral ciclosporin 3 mg to 5 mg/kg
daily), very low-quality evidence based on one trial (35 randomised
participants; oral methotrexate 7.5 mg to 15 mg per week (standard
low dose is 15 mg per week)) suggests that beyond six months,
methotrexate might provide clinically meaningful benefit with
respect to physician global assessment (Spadaro 1995). Spadaro
1995 also indicates there may be no clinically meaningful benefit
for swollen joint count, tender joint count, skin disease, or patient
global assessment; these study authors reported zero serious
adverse events for both groups, and we are uncertain of the true
magnitude or direction of effect for this outcome.

We downgraded the evidence for both outcomes due to potential
risk of bias (selection bias, performance bias, detection bias,
attrition bias, and reporting bias), indirectness, and imprecision. It
is likely that additional data from high-quality studies will alter the
certainty of these results.

Gold and sulfasalazine

We found inadequate evidence to inform how methotrexate
compares to either sulfasalazine or gold therapy beyond six months
with respect to disease response (ACR50, PsARC, ACR20), function,
health-related quality of life, disease activity, radiographic
progression, enthesitis, dactylitis, pain, fatigue, skin disease,
patient and physician global assessments, tender and swollen joint
counts, and serious adverse events.

Very low-quality evidence from one trial (61 randomised
participants; oral methotrexate 10 mg per week (standard low
dose is 15 mg per week)) limits our certainty about whether
methotrexate leads to more withdrawals due to adverse events or
total adverse events than gold (intramuscular gold 34 mg per week)
(Burdeinyi 1992).

Researchers studied no other DMARDs beyond six months.

It is important to note that this study - Burdeinyi 1992 - was
published before many of our outcomes of interest were formally
developed and validated. We downgraded the evidence for both
adverse event outcomes for both sulfasalazine and gold groups
due to potential risk of bias (selection bias, performance bias,
detection bias, attrition bias, and reporting bias), indirectness,
and imprecision. It is likely that additional data from high-quality
studies will alter the certainty of these results.

Overall completeness and applicability of evidence

Overall we found that researchers have not addressed a large
number of outcomes, and this review remains incomplete as a

consequence. All study participants had psoriatic arthritis with
peripheral disease, although disease severity varied and findings
may not apply to all patients encountered in clinical practice.
Doses of methotrexate were generally low, and some clinicians
may use higher doses internationally. The effect of higher-dose
methotrexate compared to placebo remains unknown. With the
exception of the primary comparison (methotrexate vs placebo up
to six months), researchers reported very low numbers of adverse
events, particularly serious adverse events. This is likely to lead to
inaccurate estimations of the safety of methotrexate.

Quality of the evidence

According to the GRADE Working Group, we applied the following
grades when assessing evidence: high-quality evidence indicates
high confidence that the true effect lies close to that of the estimate
of the effect; moderate-quality evidence indicates moderate
confidence in the effect estimate (i.e. the true effect is likely to
be close to the estimate of the effect, but there is a possibility
thatitis substantially different); low-quality evidence indicates that
confidence in the effect estimate is limited (i.e. the true effect may
be substantially different from the estimate of the effect); and very
low-quality evidence suggests very little confidence in the effect
estimate (i.e. the true effect is likely to be substantially different
from the estimate of effect). Using the GRADE approach, we judged
the quality of evidence for each outcome and each comparison and
provided reasons as follows.

Methotrexate versus placebo (up to six months)
Major outcomes

For outcomes of disease response (PsARC), function, disease
activity (DAS28-ESR), serious adverse events, and withdrawals due
to adverse events, results were informed by low-quality evidence
(downgraded due to risk of bias and imprecision). Study authors
did not report health-related quality of life and did not measure
radiographic progression.

Minor outcomes

For outcomes of disease response (ACR20), pain, skin disease
(PASI), and total adverse events, results were informed by low-
quality evidence (downgraded due to risk of bias and imprecision).
Researchers did not measure enthesitis, dactylitis, and fatigue. For
outcomes of patient and physician global assessments of disease
activity, and tender and swollen joint counts, results were informed
by very low-quality evidence (downgraded due to risk of bias,
inconsistency, and imprecision).

Methotrexate versus placebo (beyond six months)
Major outcomes

For outcomes of disease response (PsARC), function, health-related
quality of life, disease activity, radiographic progression, and
serious adverse events, study authors did not provide results.
Withdrawal due to adverse events was informed by very low-
quality evidence, downgraded due to risk of bias, indirectness, and
imprecision.

Minor outcomes

For outcomes of disease response (ACR20), enthesitis, dactylitis,
pain, fatigue, skin disease (PASI), patient and physician global
assessments of disease activity, and swollen and tender joint
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counts, study authors did not report results. Total adverse events
was informed by very low-quality evidence, downgraded due to risk
of bias, indirectness, and imprecision.

Methotrexate versus other DMARDs (up to six months)
Major outcomes

For outcomes of disease response (PsARC), function, serious
adverse events, and withdrawals due to adverse events, results
were informed by very low-quality evidence (downgraded due
to risk of bias and imprecision). For outcomes of health-related
quality of life, disease activity, and radiographic progression, trials
provided no results.

Minor outcomes

For outcomes of disease response (ACR20), pain, and skin
disease (PASI), results were informed by very low-quality evidence
(downgraded due to risk of bias and imprecision). For outcomes
of enthesitis, dactylitis, and fatigue, trial authors did not report
results. For outcomes of total adverse events, patient and physician
global assessments of disease activity, and swollen and tender
joint counts, results were informed by very low-quality evidence
(downgraded due to risk of bias, inconsistency, and imprecision).

Methotrexate versus other DMARDs (beyond six months)
Major outcomes

For outcomes of disease response (PsARC), function, health-related
quality of life, disease activity, and radiographic progression, trials
did not report results. For outcomes of serious adverse events
and withdrawals due to adverse events, results were informed by
very low-quality evidence (downgraded due to risk of bias and
imprecision).

Minor outcomes

For outcomes of disease response (ACR20), enthesitis, dactylitis,
pain, and fatigue, study authors did not provide results. For
outcomes of skin disease (PASI), total adverse events, patient
and physician global assessments of disease activity, and swollen
and tender joint counts, results were informed by very low-
quality evidence (downgraded due to risk of bias, indirectness, and
imprecision).

Potential biases in the review process

For this review, we searched Embase, MEDLINE and the Cochrane
Library without language restrictions and identified eight relevant
studies. It is always possible to identify additional studies by
expanding the search to more databases. We are not aware of any
other potential biases in the review process.

Agreements and disagreements with other studies or
reviews

The previous Cochrane systematic review on this topic concluded
that parenteral high-dose methotrexate was effective for psoriatic
arthritis, and that oral low-dose methotrexate may be effective
but requires further multi-centre clinical trials to establish its
efficacy (Jones 2000). The authors of the present review do not
uniformly agree with these conclusions. With respect to high-dose
methotrexate, we were unable to extract data from Black 1964.
Despite this, use of high-dose parenteral methotrexate (up to 150

mg) was shown to be potentially lethal (one patient died from
complications of bone marrow failure); therefore, we conclude
that this treatment is unlikely to be useful in the management of
psoriatic arthritis. With respect to low-dose methotrexate, several
additional studies have been published since Jones 2000 was
prepared. Upon inclusion of these studies, we conclude that oral
low-dose methotrexate is not definitively more effective than
placebo, although the estimate of effects may be altered by
additional large high-quality trials.

Methotrexate is commonly recommended in international
guidelines as first-line DMARD therapy for patients with peripheral
arthritis (Coates 2016b; Gossec 2016). Coates 2017a explains that
the persistence of recommending methotrexate in international
guidelines is due to its apparent benefit reported by observational
trials and the positive expert experience reported. Our systematic
review does not provide definitive support for the superiority of
methotrexate over placebo.

AUTHORS' CONCLUSIONS

Implications for practice

Low-quality evidence suggests that low-dose oral methotrexate
may be more effective than placebo when taken for six months
in terms of disease response (PsARC), function, pain, and patient
and physician global assessments of disease activity. The effect
size for each of these outcomes is small. Research shows no
clinically important differences with respect to disease response
(ACR20), disease activity (DAS28-ESR), tender and swollen joint
counts, or skin disease. Methotrexate is generally well tolerated in
this population. Neither effects of methotrexate on health-related
quality of life, radiographic progression, enthesitis, dactylitis, and
fatigue, and its efficacy beyond six months, nor effects of higher-
dose methotrexate have been adequately studied in a placebo-
controlled trial.

With the exception of leflunomide, head-to-head data are
inadequate to inform comparison versus other DMARDs,
including biologic DMARDs. Data comparing methotrexate versus
leflunomide are of very low quality, such that we do not believe
they provide clinically meaningful information, and we do believe
they should be interpreted and applied with extreme caution.
Very low-quality evidence suggests that methotrexate may be as
effective as leflunomide when taken for six months and is generally
well tolerated, although very few adverse events have been
reported and its comparative safety is uncertain. The comparative
efficacy of methotrexate in terms of health-related quality of life,
disease activity, radiographic progression, enthesitis, dactylitis,
and fatigue, along with its efficacy beyond six months, has not been
studied in a placebo-controlled trial.

Implications for research

Studies included in this review were at unclear or high risk of bias
for at least one domain, and they provided evidence of low or very
low quality. The certainty of these results could be enhanced by
additional high-quality studies of sufficient sample size. Selection
of participants using validated classification criteria, such as the
CASPAR criteria, would ensure a homogeneous population for
future study comparisons. Several outcomes require evaluation
for more complete assessment of efficacy (e.g. quality of life,
radiographic progression, enthesitis, dactylitis) and could be
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informed by the latest OMERACT recommendations (Orbai 2017).
A longer duration of follow-up would also be useful to clinicians.
Finally, dose-dependent efficacy remains underexplored. Given
the greater bioavailability of methotrexate at doses above 15
mg when administered parenterally rather than orally (Hamilton
1997; Schiff 2014), studies utilising subcutaneous or intramuscular
administration of methotrexate above 15 mg weekly might provide
a suitable method for exploring dose-dependent efficacy. Further
placebo-controlled trials of methotrexate for psoriatic arthritis
would offer an ideal way to resolve this question, although ethical
considerations may mean that this trial design is impractical.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Asaduzzaman 2014

Methods Study design: open-label, randomised, controlled trial of methotrexate vs leflunomide
Duration: 6 months

Run-in period: none

Location: Bangladesh

Number of study centres: 1

Study setting: outpatient

Withdrawals: 2 - method of handling missing data not described

Study dates: June 2002 to December 2003

Participants Randomised: n =32
Completed: n=30

Baseline characteristics

Mean age (SD):

+ Leflunomide - 41.81 years (+13.43)
« Methotrexate - 37.93 years (+9.34)

Sex: 27 males; 3 females
Mean disease duration, years (SD):

« Leflunomide - 3.22 (+2.43)
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Asaduzzaman 2014 (Continued)

« Methotrexate - 2.82 (+2.22)
Mean pain (SD) (VAS 10 cm)

« Leflunomide - 5.06 (+0.68)
« Methotrexate - 4.93 (+0.27)

Mean skin disease (SD) (PASI)

o Leflunomide - 9.75 (+5.49)
« Methotrexate - 7.67 (+3.71)

Mean patient global assessment (SD) (Likert 1 to 5)

« Leflunomide - 3.06 (+0.25)
« Methotrexate - 3.00 (+0)

Mean physician global assessment (SD) (Likert 1 to 5)

« Leflunomide - 3.06 (+0.25)
« Methotrexate - 3.00 (+0)

Mean swollen joint count (SD) (66 joints)

« Leflunomide - 5.24 (+1.48)
« Methotrexate - 6.36 (+1.34)

Mean tender joint count (SD) (68 joints)

« Leflunomide - 7.75 (+1.81)
« Methotrexate - 9.64 (+2.34)

Severity of condition: active disease from mild to severe
Inclusion:

« Active psoriatic arthritis (at least 3 swollen and 3 tender joints)
« Age 18 years orolder
« Normal renal function, liver function, and haematological indices

Exclusion:

» Axial joint involvement

« Compromised immune function including bone marrow dysplasia

« Severe uncontrolled infection

« Concurrent vaccination with live vaccine

« Patients who received retinoids, PUVA, or ciclosporin within the last 2 weeks

Interventions

Methotrexate group: 10 mg orally in 2 divided doses (12 hours apart) weekly for 6 months. As per the
abstract, total dose was 10 mg weekly

Leflunomide group: loading dose of 100 mg orally daily for 3 days, then 20 mg orally daily for 6 months

Co-interventions: both groups were allowed to take ibuprofen orally with a maximum allocated dose
of 1400 mg (assumed daily)

Excluded interventions: not reported

Outcomes Time points: 6 months
Major:
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+ Disease response (ACR50, PSARC) - measured for ACR50 and PsARC as response achieved/not
achieved, with response achieved indicating benefit
o PsARC - composite outcome based on 4 assessment measures: patient self-assessment, physician
assessment (improvement = decrease by 1 category; worsening = increase by 1 category), tender
and swollen joint counts (improvement = decrease by 30%; worsening = increase by 30%). Treat-
ment response is defined as improvement in at least 2 out of 4 measures, 1 of which must be tender
or swollen joint counts, and there can be no worsening in any measure
o ACRS50 - composite outcome based on 7 assessment measures: tender and swollen joint counts,
patient and physician global assessments, pain (VAS), ESR or CRP, and results on a functional ques-
tionnaire (HAQ). Treatment response is defined by improvement of 50% in both tender and swollen
joint counts and in 3 out of 5 other measures
« Serious adverse events - measured as event/no event, with event indicating harm

» Withdrawals due to adverse events - measured as event/no event, with event indicating harm
Minor:

« Disease response (ACR20) - measured as response achieved/not achieved, with response achieved
indicating benefit
o ACR20 - composite outcome based on 7 assessment measures: tender and swollen joint counts,
patient and physician global assessments, pain (VAS), ESR or CRP, and results on a functional ques-
tionnaire (HAQ). Treatment response is defined by improvement of 20% in both tender and swollen
joint counts and in 3 out of 5 other measures
« Pain (VAS 10 cm) - 0 cm for no pain, 10 cm for maximum pain
« Skin disease (PASI) - scale 0 to 72 (no units), with 0 indicating no psoriasis and 72 indicating very severe
psoriasis covering > 90% body surface area
« Total adverse events - measured as events/no events, with events indicating harm
« Patient global assessment (Likert 1 to 5) - 1 = asymptomatic, 2 = mild, 3 = moderate, 4 = severe, 5 =
very severe
« Physician global assessment (Likert 1 to 5) - 1 = asymptomatic, 2 = mild, 3 = moderate, 4 = severe, 5
=very severe
« Swollen joint count (66 joints) - 0 = no swollen joints; 66 = 66 swollen joints
« Tender joint count (68 joints) - 0 = no tender joints; 68 = 68 tender joints

Notes Clinical trials registration: not reported
Funding: not reported

Declarations of interest: none reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk "Randomization was done using a random number table...32 patients of pso-
tion (selection bias) riatic arthritis were taken consecutively and grouped into two by card test"
Allocation concealment High risk Allocation concealment was not attempted

(selection bias)

Blinding of participants High risk "This open, randomized clinical trial..."
and personnel (perfor-
mance bias) Open-label design allowed participants to remain aware of their allocated in-
All outcomes tervention; no attempt was made at blinding study personnel
Blinding of outcome as- High risk Blinding of outcome assessors was not attempted
sessment (detection bias)
All outcomes
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Asaduzzaman 2014 (Continued)

Incomplete outcome data  Low risk "Out of total 32 patients, one patient from each group was excluded from
(attrition bias) analysis due to lack of follow-up"

All outcomes
This was not accounted for in the reported analysis, although it was consid-

ered unlikely to impact the results

Selective reporting (re- Unclear risk This could not be substantiated, as no trial registry record was available for
porting bias) comparison
Other bias Unclear risk Baseline characteristics and use of co-interventions displayed variability be-

tween groups, and compliance with study therapy was not reported. It is un-
clear if this may have influenced the results, particularly in light of the small
number of participants

Black 1964
Methods Study design: randomised, double-blind, cross-over trial of methotrexate vs placebo
Duration of study: minimum 80 days (20 days pretreatment; 60 days on treatment)
Run-in period: 20 days with trial dose of parenteral methotrexate to test for hypersensitivity
Location: United States of America
Number of study centres: 1
Study setting: inpatient
Withdrawals: 1 - method of handling missing data not described
Dates of study: not reported
Participants Randomised: n =21

Completed: n=20
Mean age: not reported
Sex: 10 males; 11 females
Mean disease duration: 8 years (dispersion measure not reported)
Severity of condition: not reported
Diagnostic criteria: rheumatologist-diagnosed PsA
Inclusion criteria:
« Adults aged 18 years or older
« Psoriasis and inflammatory joint disease of at least 1 year duration
Exclusion criteria:
« Severe renal disease
« Severe liver disease
« Severe infection
« Haematological disorder (such as neutropaenia, severe anaemia, or thrombocytopaenia)
« Pregnancy
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Black 1964 (continued)

Interventions

Group AB: methotrexate intravenously or intramuscularly at progressively increasing doses from 1 to
3 mg/kg of body weight for the first treatment period, followed by parenteral placebo for the second
treatment period

Group BA: parenteral placebo first, followed by parenteral methotrexate as above for the second treat-
ment period

Concomitant medications: corticosteroid or salicylate therapy at the lowest dose that just allowed an
increase in skin or joint activity

Excluded medications: not reported

Outcomes Time points: 60 days on one treatment, then cross-over to the other treatment
No extractable data. Study authors could not be contacted
Notes Clinical trials registration: not reported
Funding: not reported
Declarations of interest: none reported
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk "From the first bottle, either methotrexate or placebo according to a random-
tion (selection bias) ized schedule..."
The schedule is not described in further detail
Allocation concealment Unclear risk This was not reported
(selection bias)
Blinding of participants Unclear risk Double-blind design, with infusions drawn from a vial
and personnel (perfor-
mance bias) No description was provided regarding the extent to which participants or per-
All outcomes sonnel were blinded to treatment
Blinding of outcome as- Unclear risk Due to lack of description of the extent of double-blinding, risk of bias was
sessment (detection bias) judged 'uncertain'
All outcomes
Incomplete outcome data  Unclear risk Handling of data from the 2 withdrawn participants (1 withdrawal, 1 death)
(attrition bias) was not clearly documented. As total study numbers are low, it is unclear if
All outcomes this might impact study outcomes
Selective reporting (re- Unclear risk This could not be substantiated, as no trial registry record was available for
porting bias) comparison
Other bias Unclear risk Compliance with therapy was largely complete (excluding the single with-
drawal), and baseline characteristics were not relevant, as this study used a
cross-over design. However, the requirement for co-intervention with corticos-
teroids and NSAIDs was variable, and it is unclear if this has had an impact on
study outcomes
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Burdeinyi 1992

Methods Study design: open-label, randomised controlled trial with 4 arms of therapy (MTX, parenteral gold,
sulfasalazine/salazopiridazine, NSAIDs (considered as placebo))

Duration of study: 12 months

Run-in period: none

Location: Russia

Number of study centres: not reported

Study setting: outpatient

Withdrawals: 49 - method of handling missing data not described

Dates of study: not reported

Participants Randomised: n =126

« Placebo-n=41

« Methotrexate-n=31
« Gold-n=30

« Sulfasalazine-n=24

Completed: n=77

« Placebo-n=31

+ Methotrexate-n=16
« Gold-n=15

« Sulfasalazine-n=15

Baseline characteristics

Mean age (reported only for the 77 completers), dispersion measure not reported:

« Placebo - 41.5 years

« Methotrexate - 39.7 years
» Gold-30.4 years
 Sulfasalazine - 40.6 years

Sex (reported only for the 77 completers), dispersion measure not reported:

« Placebo - 12 males, 9 females

« Methotrexate - 8 males, 8 females
« Gold -3 males, 12 females

« Sulfasalazine - 7 males, 8 females

Mean disease duration (reported only for the 77 completers), dispersion measure not reported:

+ Placebo-4.2 years

« Methotrexate - 6.4 years
« Gold-4.1years

+ Sulfasalazine - 6.2 years

Severity of condition: not reported
Diagnostic criteria: rheumatologist-diagnosed PsA
Inclusion criteria: adults with clinically active PsA; no further criteria reported

Exclusion criteria: not reported
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Burdeinyi 1992 (Continued)

Interventions

Group 1: intramuscular gold injections equivalent to 34 mg elemental gold every week
Group 2: sulfasalazine/salazopiridazine 0.5 g daily and increasing to 1 g twice a day

Group 3: methotrexate 2.5 mg every 12 hours to a total weekly dose of 10 mg (unclear if this was per
oral or parenteral)

Group 4: controls (considered as placebo) - NSAIDs (mainly diclofenac or indomethacin - doses not re-
ported) - no placebo tablets

Concomitant medications: after enrolment, all participants received intra-articular corticosteroid in-
jections. NSAIDs (mainly diclofenac or indomethacin) for all participants and intra-articular corticos-
teroids at the discretion of the trial clinician. The last intra-articular injection was no later than 4 weeks
before the last examination, and NSAID dose was changed no later than 2 weeks before the last exami-
nation

Excluded medications: not reported

Outcomes Time points: 12 months
Major:
« Withdrawals due to adverse events - measured as events/no events, with events indicating harm
Minor:
« Total adverse events - measured as events/no events, with events indicating harm
N.B. Efficacy of treatment was based on pain scores, severity of morning stiffness, duration of morning
stiffness, fatigability, Ritchie Articular Index, swollen joint count, tender joint count, compression force,
and ESR. These outcomes were compared to baseline for the individual, and were subsequently com-
bined and reported as the 'treatment effectiveness index'. This was a composite outcome designed by
study authors that was not cited as a validated outcome measure. Individual variables were not report-
ed. Study authors could not be contacted to provide individual data for individual outcomes

Notes Clinical trials registration: not reported
Funding: not reported
Declarations of interest: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "The study involved 126 patients with clinically active psoriatic arthritis, who
tion (selection bias) were randomised into 4 groups"
Specific details regarding the randomisation process were not reported

Allocation concealment Unclear risk No explanation of allocation concealment procedures was provided
(selection bias)
Blinding of participants High risk Placebo controls were not used, hence it is possible that participants and per-
and personnel (perfor- sonnel were aware of the treatment assignment
mance bias)
All outcomes
Blinding of outcome as- Unclear risk No explanation regarding blinding of outcome assessors was provided
sessment (detection bias)
All outcomes
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Burdeinyi 1992 (Continued)

Incomplete outcome data  High risk Losses to follow-up were recorded with reasons; however, incomplete efficacy
(attrition bias) data do not appear to be included in the final analysis
All outcomes

Selective reporting (re- Unclear risk The primary outcome of Treatment effectiveness index was selectively report-
porting bias) ed; this is a composite index of several component scores (such as the Ritchie
articular index)

Components were not reported

Other bias Unclear risk Differences in baseline characteristics and co-intervention use were reported
Compliance with therapy was not clearly documented

The overall impact of this on study results is unclear

Kingsley 2012

Methods Study design: double-blind, randomised, placebo-controlled trial of methotrexate vs placebo
Duration of study: 6 months
Run-in period: none
Location: United Kingdom
Number of study centres: 22
Study setting: outpatient

Withdrawals: 70 - missing data were imputed by multiple imputation using chained equations with 20
cycles

Dates of study: January 2003 to July 2008

Participants Randomised: n =221

« Methotrexate - n=109
« Placebo-n=112

Completed: n=151

« Methotrexate-n=74
« Placebo-n=77

Baseline characteristics

Mean age (SD):

+ Methotrexate - 46 years (+13)
« Placebo-51years (+11)

Sex:

« Methotrexate - 56 males; 53 females
« Placebo - 68 males; 44 females

Mean disease duration (IQR):

» Methotrexate - 1 year (1to 5)
+ Placebo-1year (1to6)
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Kingsley 2012 (continued)

Mean function (95% Cl) (HAQ)

« Methotrexate - 0.9 (95% Cl 0.8 to 1.1)
« Placebo-1.2(95% CI 1.02 to 1.28)

Health-related quality of life (SF-36)
« Not reported for either group
Disease activity (DAS28-ESR)

« Not reported for either group
Mean pain (95% CI) (VAS 100 mm)

« Methotrexate - 40.5 (95% Cl 36.2 to 44.8)
« Placebo - 46.4 (95% Cl 41.8 to 50.9)

Mean skin disease (95% Cl) (PASI)

« Methotrexate - 3.76 (95% Cl 2.84 to 4.78)
« Placebo-3.79(95% CI 2.79 to 4.78)

Mean patient global assessment (95% CI) (VAS 100 mm)

« Methotrexate - 49.8 (95% Cl 45.1 to 54.4)
« Placebo-49.7 (95% Cl 45.1 to 54.4)

Mean physician global assessment (95% Cl) (VAS 100 mm)

« Methotrexate - 41.1 (95% CI 37.7 to 44.5)
« Placebo-43.7 (95% Cl 40.2 to 47.2)

Mean swollen joint count (95% Cl) (66 joints)

« Methotrexate - 8.7 (95% CI 7.2 t0 10.1)
« Placebo-8.0(95% Cl 6.5t09.5)

Mean tender joint count (95% Cl) (68 joints)

« Methotrexate - 11.9 (95% CI 9.8 to 14.0)
« Placebo-13.6 (95% Cl 11.6 to 15.7)

Severity of condition: not reported
Diagnostic criteria: rheumatologist-diagnosed PsA

Inclusion criteria:

« Clinically apparent psoriasis (skin or nails) and active inflammatory synovitis involving at least 1 pe-

ripheral joint
« Constant level of NSAID therapy for at least 1 month

+ Previous DMARD therapy discontinued for at least 1 month

+ Willingness and ability to give informed consent
Exclusion criteria:

« Otherinflammatory arthropathies or arthritis mutilans

« Systemic steroid therapy provided currently or within the last 3 months

« Previous or current treatment with methotrexate

« Other serious medical disorders including liver, renal, and cardiac disease
« Women of childbearing potential not taking adequate contraceptive precautions
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Abnormal full-blood counts and liver function tests or other contraindications to methotrexate ther-
apy

Interventions Methotrexate group: methotrexate tablets 7.5 mg weekly for 4 weeks, 10 mg for 4 weeks, and 15 mg
ongoing. Dose could be increased to 20 mg at 4 months and 25 mg at 4 months at the discretion of the
clinician

Placebo group: matching placebo tablet

Concomitant medications:

Folic acid 5 mg weekly

Anti-emetic therapy as needed

Current NSAIDs and analgesics could continue at unchanged dosage from baseline
Only 1 IA steroid was allowed

Excluded medications: oral or intramuscular steroids were not used

Outcomes Time points: 6 months

Major:

Disease response (PsARC) - measured as response achieved/not achieved, with response achieved in-
dicating benefit - absolute numbers of PSARC responders provided by study authors for valid compli-
ant completers only (i.e. not provided for ITT cohort)

o PsARC - composite outcome based on 4 assessment measures: patient self-assessment, physician
assessment (improvement = decrease by 1 category; worsening = increase by 1 category), tender
and swollen joint counts (improvement = decrease by 30%; worsening = increase by 30%). Treat-
ment response is defined as improvement in at least 2 out of 4 measures, 1 of which must be tender
or swollen joint counts, and there can be no worsening in any measure

Function (HAQ) - scale 0 to 3 (no units); 0 = no impairment of function, 3 = severe impairment of func-

tion (higher scores indicate worse function) - SD calculated from provided 95% confidence interval

Health-related quality of life (SF-36) - abstract only (not extractable; could not clarify with study au-
thors)

Disease activity (DAS28-ESR) - ITT analysis requested and provided by study authors; SD estimated
from SE provided by study authors

Serious adverse events - measured as events/no events, with events indicating harm - provided upon
request from study authors

Withdrawals due to adverse events - measured as events/no events, with events indicating harm

Minor:

Disease response (ACR20) - measured as response achieved/not achieved, with response achieved in-
dicating benefit - absolute numbers of ACR20 responders provided by study authors for valid compli-
ant completers only (i.e. not provided for ITT cohort)

o ACR20 - composite outcome based on 7 assessment measures: tender and swollen joint counts,
patient and physician global assessments, pain (VAS), ESR or CRP, and results on a functional ques-
tionnaire (HAQ). Treatment response is defined by improvement of 20% in both tender and swollen
joint counts, and in 3 out of 5 other measures

Pain (VAS 100 mm) - 0 mm for no pain, 100 mm for maximum pain - SD calculated from provided 95%

confidence interval

Skin disease (PASI) - scale 0 to 72 (no units), with 0 indicating no psoriasis and 72 indicating very severe

psoriasis covering > 90% body surface area - provided upon request from study authors; SD estimated

from SE provided by study authors

Total adverse events - measured as events/no events, with events indicating harm

Patient global assessment (VAS 100 mm) - 0 mm for no disease activity; 100 mm for maximum disease

activity

Physician global assessment (VAS 100 mm) - 0 mm for no disease activity; 100 mm for maximum dis-

ease activity
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« Swollen joint count (66 joints) - 0 = no swollen joints; 66 = 66 swollen joints - SD calculated from pro-
vided 95% confidence interval

« Tender joint count (68 joints) - 0 = no tender joints; 68 = 68 tender joints - SD calculated from provided
95% confidence interval

Notes Clinical trials registration: ISRCTN54376151
Funding: Arthritis Research UK, London South Comprehensive Local Research Network of the National
institute for Health Research, Wyeth (UK) (supplied tablets), UKMRC, King's College
Declarations of interest: single author (NJM) received honoraria from Abbott and Pfizer
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Allocation sequence was generated by the trial statistician using random
tion (selection bias) number tables"
Allocation concealment Low risk "Metrologists and trial coordinator were unaware of the allocation sequence.
(selection bias) Treatment assignments were in a locked cabinet in the co-ordinating centre
pharmacy for emergency access"
Blinding of participants Low risk "The MTX and placebo were identical in appearance. Each patient received the
and personnel (perfor- treatment in the corresponding pre-packed container"
mance bias)
All outcomes
Blinding of outcome as- Low risk "Metrologists were unaware of the allocation sequence”
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk We considered attrition of 35 participants in each group (total attrition 32%) to
(attrition bias) be high; however missing data were imputed
All outcomes
"All missing data were imputed regardless of the reason(s) the data were miss-
ing...Assuming unobserved measurements were missing at random, we im-
puted missing data by multiple imputation using chained equations with
20 cycles, where at the end of the cycle one imputed data set is created and
process was repeated to create 20 imputed data sets"

Selective reporting (re- High risk The number of events was not reported for ITT analysis (e.g. for PSARC out-
porting bias) come) but was reported for completers. Also, study authors measured but did
not report quality of life
Other bias Low risk Minor differences in baseline characteristics were evident; co-intervention use

and compliance were similar between groups. This trial was judged as having
low risk of bias for these outcomes
Scarpa 2008
Methods Study design: randomised, controlled trial of methotrexate plus NSAIDs vs NSAIDs alone with later ad-

dition of methotrexate

Duration of study: 6 months

Run-in period: none
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Scarpa 2008 (Continued)

Location: Italy

Number of study centres: not reported
Study setting: outpatient
Withdrawals: none

Dates of study: not reported

Participants Randomised: n =35

+ Group A - NSAIDs alone for 3 months-n=19
« Group B - NSAIDs + methotrexate up-front for 3 months - n =16

Completed: n=35

Baseline characteristics

Mean age (SD): 25.6 years (+5.7)

Sex: 18 males, 17 females

Mean disease duration: not reported
Median pain (IQR) (VAS 100 mm)

« GroupA-65(23)
« Group B-80(30)

Median patient global assessment (IQR) (Likert 0 to 5)

o GroupA-3.5(1)
« GroupB-4(1)

Median physician global assessment (IQR) (Likert 0 to 5)

« GroupA-3(1)
« GroupB-4(0)

Median swollen joint count (IQR) (assumed 66)

o GroupA-2.5(2)
« GroupB-2(2)

Median tender joint count (IQR) (assumed 68)

« GroupA-3(2)
« GroupB-2(2)

Severity of condition: not reported
Diagnostic criteria: rheumatologist-diagnosed PsA
Inclusion criteria:

« Patients with oligoarthritis according to the Moll and Wright criteria from Rheumatology Clinics
« Patientsin a "sine psoriasis" subset

Exclusion criteria: not reported

Interventions Methotrexate up-front group: methotrexate intramuscular 10 mg weekly with daily NSAID therapy at
full dosage
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Scarpa 2008 (Continued)

NSAID only up-front group: NSAID therapy at full dosage for 3 months, followed by the addition of
methotrexate intramuscular 10 mg weekly for a further 3 months

Concomitant medications: NSAIDs at full dose
Excluded medications: not reported

Outcomes Time points: data extracted for 3 month outcomes only to allow comparison between methotrexate
and NSAIDs (considered placebo)
Major:
« Serious adverse events - measured as events/no events, with events indicating harm
« Withdrawals due to adverse events - measured as events/no events, with events indicating harm
Minor:
 Pain (VAS 100 mm) - 0 mm for no pain, 100 mm for maximum pain - reported as median (IQR)
« Total adverse events - measured as events/no events, with events indicating harm
« Patient global assessment (Likert 0 to 5) - 0 = no disease activity; 5 = high disease activity - reported
as median (IQR)
« Physician global assessment (Likert 0 to 5) - 0 = no disease activity; 5 = high disease activity - reported
as median (IQR)
« Swollen joint count (assumed 66) - 0 = no swollen joints; 66 = 66 swollen joints - reported as median
(IQR)
« Tenderjoint count (assumed 68) - 0 = no tender joints; 68 = 68 tender joints - reported as median (IQR)
Notes Clinical trials registration: not reported
Funding: not reported
Declarations of interest: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  High risk "At enrolment, patients were randomly divided into two groups..."
tion (selection bias)
No further detail is provided to describe the randomisation process
Allocation concealment High risk Allocation concealment was not reported in the article
(selection bias)
Blinding of participants High risk Blinding of participants or personnel was not attempted
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Blinding of outcome assessors was not attempted
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk There was no discussion regarding handling of incomplete outcome data
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk This could not be substantiated, as no trial registry record was available for
porting bias) comparison
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Scarpa 2008 (Continued)
Other bias

Unclear risk Marked differences in baseline characteristics were evident; use of steroids
was not forbidden, and their use was not reported

Compliance was not discussed

Overall this trial was judged to have unclear risk of bias for outcomes

Spadaro 1995

Methods

Study design: randomised, controlled trial of low-dose methotrexate vs ciclosporin A

Duration of study: 12 months
Run-in period: none
Location: Italy

Number of study centres: 1

Study setting: outpatient

Withdrawals: 12 - method of handling missing data not reported

Dates of study: not reported

Participants

Randomised: n=35

« Methotrexate-n=18
« CiclosporinA-n=17

Completed at 6 months: n =28

« Methotrexate-n=14
+ CiclosporinA-n=14

Completed at 12 months: n =23

« Methotrexate-n=13
« CiclosporinA-n=10

Baseline characteristics

Mean age (range):

« Methotrexate - 52 years (28 to 64)
« Ciclosporin A - 45 years (30 to 65)

Sex:

« Methotrexate -10 males, 8 females
+ Ciclosoprin A-12 males, 5 females

Mean disease duration (range):

+ Methotrexate - 8 years (1 to 21)
+ Ciclosporin A-9years (1 to 32)

Mean skin disease (SEM) (PASI)

« Methotrexate - 5.2 (+0.7)
+ Ciclosporin A-8.9 (+2.0)
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Spadaro 1995 (Continued)

Mean patient global assessment (SEM) (VAS 100 mm)

Methotrexate - 61.0 (+8.4)
Ciclosporin A - 54.3 (+4.9)

Mean physician global assessment (SEM) (VAS 100 mm)

Methotrexate - 56.4 (+4.1)
Ciclosporin A - 55.7 (+6.4)

Mean swollen joint count (SEM) (assumed 66 joints)

Methotrexate - 4.3 (+0.4)
Ciclosporin A-5.0 (+0.6)

Mean tender joint count (SEM) (assumed 68 joints)

Methotrexate - 8.4 (+0.7)
Ciclosporin A-9.6 (+1.2)

Severity of condition: not reported

Diagnostic criteria: rheumatologist-diagnosed PsA

Inclusion criteria:

PsA (persistently negative latex test or ELISA for rheumatoid factors) with active arthritis affecting 5
or more peripheral joints (painful and/or swollen) with or without DIP involvement, and inadequately
controlled with NSAIDs

Disease duration > 6 months; age between 16 and 65 years

Slow-acting anti-rheumatic drugs stopped for at least 3 months before enrolment, owing to lack of
efficacy or to toxicity

Stable NSAID dosage for at least 1 month before entry

Exclusion criteria:

Previous treatment with ciclosporin A or methotrexate
Treatment with systemic steroids within the last 8 weeks before the study
Abnormal renal or hepatic function

Medical or surgical conditions that would compromise absorption, metabolism, or excretion of ci-
closporin A or methotrexate

Patients with platelet count < 150,000 cells/mm?3, white blood cell count < 3500 cells/mm?, or poly-
morphonuclear cell count < 1500 cells/mm?

History or presence of malignancy

Infection

Alcohol abuse

Hypertension (systolic blood pressure > 160 mmHg)

Diastolic blood pressure > 95 mmHg

Women who were pregnant, breastfeeding, or not practising appropriate contraceptive measures

Interventions

Methotrexate group: methotrexate tablets in oral doses of 2.5 mg every 12 hours for 3 consecutive
doses once a week. Increments of 2.5 mg/week were permitted every month up to a maximum dose of
15 mg/week if the articular response was unsatisfactory

Ciclosporin A group: ciclosporin A as an oral tablet at 3 mg/kg/d with increments of 1 mg/kg/d at
monthly intervals until maximum permitted dose of 5 mg/kg/d if articular response was unsatisfactory

Concomitant medications: NSAIDs at the same dose used from the beginning of the study
Excluded medications: not reported
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Spadaro 1995 (Continued)

Outcomes Time points: 6 months and 12 months
Major:
« Serious adverse events - measured as events/no events, with events indicating harm
« Withdrawals due to adverse events - measured as events/no events, with events indicating harm
Minor:
« Skindisease (PASI) - scale 0 to 72 (no units), with O indicating no psoriasis and 72 indicating very severe
psoriasis covering > 90% body surface area - only per-protocol values extractable
« Patient global assessment (VAS 100 mm) - 0 mm for no disease activity; 100 mm for maximum disease
activity - only per-protocol values extractable
 Physician global assessment (VAS 100 mm) - 0 mm for no disease activity; 100 mm for maximum dis-
ease activity - only per-protocol values extractable
« Swollenjoint count (assumed 66 joints) - 0=no swollen joints; 66 =66 swollen joints - only per-protocol
values extractable
« Tender joint count (assumed 68 joints) - 0 = no tender joints; 68 = 68 tender joints - only per-protocol
values extractable
Notes Clinical trials registration: not reported
Funding: not reported
Declarations of interest: none reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  High risk A description of the randomisation process was not provided
tion (selection bias)
Allocation concealment High risk A description of allocation concealment was not provided
(selection bias)
Blinding of participants High risk A description of blinding procedures was not provided. This was an open

and personnel (perfor-
mance bias)
All outcomes

study, hence it was assumed to be unblinded

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk A description of blinding procedures was not provided. This was an open
study, hence it was assumed to be unblinded

Incomplete outcome data
(attrition bias)
All outcomes

High risk A method of handling of incomplete outcome data was not reported, and a
large number of participants were withdrawn

Selective reporting (re- Unclear risk This could not be substantiated, as no trial registry record was available for
porting bias) comparison
Other bias Unclear risk Use of co-intervention with NSAIDs was permitted, although not quantified
Minor differences between groups were evident at baseline
Compliance was acceptable, although a large number of dropouts were re-
ported
Methotrexate for psoriatic arthritis (Review) 58

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Spadaro 1995 (Continued)

Overall this trial was judged as having unclear risk of bias for these outcomes

Willkens 1984

Methods Study design: double-blind, randomised placebo-controlled trial of methotrexate vs placebo
Duration of study: 12 weeks
Run-in period: none
Location: United States of America
Number of study centres: up to 10 based on author affiliations, although not specifically reported
Study setting: outpatient
Withdrawals: 4 - method of handling missing data not reported

Dates of study: not reported

Participants Randomised: n =37

« Methotrexate-n=16
« Placebo-n=21

Completed: n=33

+ Methotrexate-n=14
« Placebo-n=19

Baseline characteristics

Mean age, measure of dispersion not reported:

« Methotrexate - 47 years
« Placebo - 44 years

Sex:

« Methotrexate - 7 males, 9 females
« Placebo - 8 males, 13 females

Disease duration, measure of dispersion not reported:

« Methotrexate - 103 months
« Placebo - 159 months

Severity of condition:

« Methotrexate - mild 5, moderate 10, severe 1
« Placebo - mild 2, moderate 16, severe 3

Diagnostic criteria: rheumatologist-diagnosed PsA
Inclusion criteria:

+ Age between 20 and 70 years

« Established diagnosis of psoriasis, with confirmation by dermatology consultation or by skin biopsy
as required

« Psoriatic arthritis based on the following criteria: (1) classic psoriatic arthritis in which DIP joints were
predominantly involved; (2) clinical appearance of rheumatoid arthritis, but with persistently nega-
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Willkens 1984 (continued)

tive tests for rheumatoid factor (< 1:80), absence of rheumatoid nodules, and presence of psoriasis;
(3) arthritis mutilans

+ Patients were not excluded if sacroiliac or spinal involvement was present
« Active arthritis involving 3 or more joints for a period of 6 months

» Unsuccessfully treated (previous therapies had not been adequately effective or toxicity had oc-
curred) with anti-inflammatory doses of aspirin or other NSAIDs

« Not taking gold, steroids, or amino-quinoline drugs for at least 2 months
Exclusion criteria:

 Ultraviolet treatment within a month of starting treatment or during the trial
« Pregnant or nursing mothers

« Conditions, medical or surgical, that would compromise absorption, metabolism, or excretion of
methotrexate (e.g. a confirmed diagnosis of active peptic ulcer disease, chronic disease of the Gl tract,
such as inflammatory bowel disease)

« Clinically detectable liver disease

« Elevation of hepatic enzymes or serum bilirubin to a level 2x upper limit of normal

« Positive hepatitis B surface antigen

« Significant renal disease (SCr > upper limit of normal, or creatinine clearance <50 mL/min)

« Regular or sporadic alcoholic beverage intake of more than 14 ounces per week (100 proof liquor or
equivalent)

« Concurrent therapy with any other experimental drug

« Previous therapy with methotrexate or other cytotoxic drug

 Pre-existing bone marrow hypoplasia

« Active infection, except for minor self-limited infection

« Recent major surgery

« Insulin-dependent diabetes mellitus

« Over-obesity as determined by the investigator

« Primary diagnosis of ankylosing spondylitis

« Thrombocytopaenia (defined as platelet count < 150,000) and/or leucopaenia (defined as total white
cell count <3500 cells/mm? or polymorphonuclear cell count < 1500 cells/cm?)

« History or presence of malignancy

Interventions

Methotrexate group: oral methotrexate tablets given as 2.5 mg every 12 hours for 3 consecutive doses
each week. This could be increased to 15 mg/week after 6 weeks, with 3 doses of 5 mg taken at 12-hour
consecutive intervals

Placebo group: placebo tablet was given every 12 hours for 3 consecutive doses each week

Concomitant medications: constant background therapy of either ibuprofen (1600 to 2400 mg/d) or
indomethacin (75 to 200 mg/d), which started at least 2 weeks before entry into the trial Analgesic ther-
apy with acetaminophen or propoxyphene was allowed

Excluded medications: not reported

Outcomes

Time points: 3 months
Major:

« Serious adverse events - measured as events/no events, with events indicating harm
« Withdrawals due to adverse events - measured as events/no events, with events indicating harm

Minor:
« Total adverse events - measured as events/no events, with events indicating harm

N.B. Efficacy of treatment was based on tender joint count, swollen joint count, grip strength, physi-
cian global assessment, patient global assessment, and psoriasis involvement. These outcomes were
reported within the trial as median differences between baseline and conclusion for each treatment
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Willkens 1984 (continued)

group. No measures of dispersion were provided. Baseline measures for each outcome were not report-
ed. Study authors were contacted but were unable to provide further details (such as mean (SD), or me-
dian (IQR), for each outcome and for each group at baseline and at 3 months) because original data
were permanently unavailable

Notes Clinical trials registration: not reported
Funding: supported by grants from the National Institute of Arthritis, Metabolism and Digestive Dis-
eases contract no. 6-2218, the Public Health Service Research #RR-00064 (from the Division of Research
Resources), and an Arthritis Foundation Clinical Research Center to the University of Tennessee Center
for Health Sciences
Declarations of interest: none reported
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Sequence generation was done via a randomised schedule, but this was not
tion (selection bias) described in any detail
Allocation concealment Unclear risk Allocation concealment procedures were not reported
(selection bias)
Blinding of participants Unclear risk Participants received a placebo MTX tablet, although study authors did not de-
and personnel (perfor- scribe the appearance of the 2 tablets, nor did they describe blinding proce-
mance bias) dures
All outcomes
Blinding of outcome as- Unclear risk Blinding procedures were not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk Handling of incomplete outcome data was not described
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk Several outcomes were reported in a manner that data could not be extracted
porting bias)
Other bias Unclear risk Baseline imbalances may favour the treatment group
Co-interventions were the same between groups, although their usage was not
reported
Compliance was considered acceptable, as a tablet count occurred at each vis-
it
Overall this trial was judged to have unclear risk of bias for these results
Zhang 2009
Methods Study design: open-label, quasi-randomised, controlled, multi-armed trial of methotrexate compared
to leflunomide, or the combination of methotrexate and leflunomide
Duration of study: 6 months
Run-in period: none
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Zhang 2009 (Continued)

Location: China
Number of study centres: 2

Study setting: outpatient

Withdrawals: 19 - method of handling missing data not reported

Dates of study: not reported

Participants

Randomised: n =65 - (14 participants immediately lost to follow-up and not accounted for throughout

study; timing of dropout unclear in the manuscript)

« Methotrexate-n=13
« Leflunomide-n=18
« Methotrexate combined with leflunomide - n=20

Completed: n =46

« Methotrexate-n=12
« Leflunomide-n=16
« Methotrexate combined with leflunomide-n=18

Baseline characteristics

Mean age (SD): 40.1 years (+10.6)
Sex:

« Methotrexate - 8 males, 5 females
« Leflunomide - 11 males, 7 females

Mean disease duration (SD) - based on 51 participants (per published report):

+ Methotrexate - 3.51 years (+4.71)
o Leflunomide - 4.73 years (+4.20)

Mean function (SD) (HAQ)

« Methotrexate - 0.32 (+0.20)
« Leflunomide - 0.35 (+0.28)

Mean pain (SD) (VAS 10 cm)

« Methorexate - 6.31 (+1.75)
« Leflunomide - 5.53 (+1.30)

Mean physician global assessment (SD) (Likert 1 to 5)

« Methotrexate - 3.54 (+0.66)
« Leflunomide - 3.53 (+0.49)

Mean patient global assessment (SD) (Likert 1 to 5)

« Methotrexate - 3.69 (+0.75)
« Leflunomide - 3.51 (+0.52)

Mean swollen joint count (SD) (74 joints)

« Methotrexate - 4.08 (+4.34)
« Leflunomide - 4.07 (+3.49)

Mean tender joint count (SD) (76 joints)
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Zhang 2009 (Continued)

« Methotrexate - 5.67 (+4.72)
« Leflunomide - 5.67 (+4.97)

Severity of condition: not reported
Diagnostic criteria: rheumatologist-diagnosed PsA
Inclusion criteria:

» Age18to65years
« PsAas per the Moll and Wright criteria for definitive PsA

« Any type of PsA - distal interphalangeal joint arthritis, oligoarthritis, arthritis mutilans, polyarthritis,
or spondyloarthritis

« Other DMARDS, bDMARDs, or psoriasis treatments ceased 2 weeks before enrolment
Exclusion criteria:

« Erythroderma
« Pustule arthritis

Interventions

Methotrexate monotherapy group: methotrexate 7.5 mg/week up to 25 mg/week - route not speci-
fied

Leflunomide monotherapy group: leflunomide 20 mg daily
Combination group - data not extracted

Concomitant medications: established NSAIDs or corticosteroids (prednisolone <10 mg daily or equiv-
alent) were continued

Excluded medications: other DMARDs, bDMARDs, or other psoriasis treatments were ceased 2 weeks
before commencement of trial medications

Outcomes Time points: 6 months
Major:
+ Function (HAQ) - scale 0 to 3 (no units); 0 = no impairment of function, 3 = severe impairment of func-

tion (higher scores indicate worse function)

« Serious adverse events - measured as events/no events, with events indicating harm
« Withdrawals due to adverse events - measured as events/no events, with events indicating harm
Minor:
« Pain (VAS 10 cm) - 0 cm for no pain, 10 cm for maximum pain
« Total adverse events - measured as events/no events, with events indicating harm
« Physician global assessment (Likert 1 to 5) - 1 = no disease activity; 5 = high disease activity
+ Patient global assessment (Likert 1 to 5) - 1 = no disease activity; 5 = high disease activity
« Swollen joint count (74 joints) - 0 = no swollen joints; 74 = 74 swollen joints
« Tender joint count (76 joints) - 0 = no tender joints; 76 = 76 tender joints

Notes Clinical trials registration: not reported
Funding: not reported
Declarations of interest: not reported

Risk of bias

Bias Authors' judgement  Support for judgement
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Random sequence genera-  High risk "Randomization was done with using a random number table...32 patients of
tion (selection bias) psoriatic arthritis were taken consecutively and grouped into two by card test"
This was not described in further detail, and the trial was judged to be at high
risk of bias
Allocation concealment High risk Allocation concealment was not attempted
(selection bias)
Blinding of participants High risk "This open, randomized clinical trial..."
and personnel (perfor-
mance bias) The open-label design allowed participants and personnel to remain aware of
All outcomes the allocated intervention
Blinding of outcome as- High risk Blinding of outcome assessors was not attempted
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk "Out of total 32 patients, one patient from each group was excluded from
(attrition bias) analysis due to lack of follow-up"
All outcomes
Incomplete outcome data were inadequately addressed
An ITT analysis was not performed
Selective reporting (re- Unclear risk This could not be substantiated, as no trial registry record was available for
porting bias) comparison
HAQ and some safety assessments were selectively reported without clear pri-
or specification
Safety assessment was done in a subjective manner, without reference to a
validated and accepted definition
Other bias Unclear risk Baseline characteristics varied, with the methotrexate group having more ac-

tive disease
The methotrexate group also used more NSAIDs
Compliance was not specifically measured or reported

Overall these factors present unclear risk of bias

ACR20: American College of Rheumatology response criteria for 20% improvement.
ACR50: American College of Rheumatology response criteria for 50% improvement.
bDMARD: biological disease-modifying anti-rheumatic drug.

CRP: C-reactive protein.

DAS28-ESR: disease activity score (28 joints) with erythrocyte sedimentation rate.
DIP: distal interphalangeal joint.

DMARD: disease-modifying anti-rheumatic drug.

ELISA: enzyme-linked immunosorbent drug.
ESR: erythrocyte sedimentation rate.
HAQ: Health Assessment Questionnaire for Rheumatoid Arthritis.

IQR: interquartile ratio.
ITT: intention-to-treat.
MTX: methotrexate.

NSAIDs: non-steroidal anti-inflammatory drugs.

PASI: Psoriasis Area and Severity Index.

PsA: psoriatic arthritis.

PsARC: Psoriatic Arthritis Response Criteria.
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PUVA: psoralen and long-wave ultraviolet radiation.
SCr: serum creatinine.

SD: standard deviation.

SE: standard error.

SEM: standard error of the mean.

SF-36: Short Form-36.

VAS: visual analogue scale.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Abu-Shakra 1995 Wrong study design
Atzeni 2011 Wrong intervention
Baranauskaite 2012 Wrong comparator

Bird 1977 Could not extract PsA outcomes
Calguneri 2004 Wrong study design
Coates 2013 Wrong comparator
Coates 2014 Wrong comparator
Coates 2015a Wrong comparator
Coates 2015b Wrong comparator
Coates 2016a Wrong comparator
Coates 2017 Wrong comparator
Collins 2015 Wrong intervention
Combe 2013 Wrong study design
Combe 2016 Wrong study design
Conti 2008 Wrong intervention
Feldges 1974 Wrong study design
Fraser 2005 Wrong patient population
Glinatsi 2015 Wrong patient population

Gottlieb 2016a

Wrong intervention

Gottlieb 2016b

Wrong intervention

Goupille 1995 Wrong study design
Hall 1978 Could not extract PsA outcomes
Ischenko 2010 Wrong comparator
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Study Reason for exclusion
Kavanaugh 2006a Wrong patient population
Kavanaugh 2006b Wrong patient population

Kavanaugh 2012

Wrong intervention

Khraishi 2016

Wrong intervention

Mazzanti 1994

Wrong study design

Mclnnes 2015

Wrong intervention

Mease 2015 Wrong intervention
Mease 2016 Wrong patient population
Merola 2016 Wrong study design
Min 2016 Wrong intervention
O'Brien 1962 Wrong comparator

Raffayova 2009a

Wrong comparator

Raffayova 2009b

Wrong comparator

Saurat 2010 Wrong patient population
Schett 2011 Wrong intervention
Schett 2012 Wrong intervention
Szentpetery 2014 Wrong intervention

Characteristics of ongoing studies [ordered by study ID]

NCT02376790

Trial name or title

A multicenter, double-blind, randomized controlled study of etanercept and methotrexate in com-

bination or as monotherapy in subjects with psoriatic arthritis

Methods

Randomised, double-blind, controlled study

Participants

Adults with psoriatic arthritis per CASPAR criteria

Interventions

Etanercept + methotrexate orally in combination vs etanercept monotherapy + placebo tablet oral-

ly vs methotrexate 20 mg orally + placebo injection

Outcomes

Primary: ACR20 at 24 weeks

Secondary: minimal disease activity for arthritis, non-arthritis activity, and patient-reported out-

comes at 24 weeks

Starting date

3 March 2015
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NCT02376790 (Continued)

Contact information Amgen Pty. Ltd.

Notes Etanercept monotherapy vs methotrexate monotherapy arms would be included in this review

ACR20: American College of Rheumatology response criteria for 20% improvement.

DATA AND ANALYSES

Comparison 1. Methotrexate versus placebo - major outcomes < 6 months

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method

Effect size

1 Disease response (PsARC) 1

Risk Ratio (M-H, Random, 95% Cl)

Totals not selected

2 Function (HAQ) 1 Mean Difference (IV, Random,95%  Totals not selected
Cl)
3 Disease activity (DAS28- 1 Mean Difference (IV, Random,95%  Totals not selected
ESR) o)
4 Serious adverse events 3 293 Risk Ratio (M-H, Random, 95% Cl) 0.26 [0.03, 2.26]
5 Withdrawals due to adverse 3 293 Risk Ratio (M-H, Random, 95% Cl) 1.32[0.51, 3.42]
events
Analysis 1.1. Comparison 1 Methotrexate versus placebo - major
outcomes = 6 months, Outcome 1 Disease response (PsARC).
Study or subgroup Favours Placebo Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Kingsley 2012 41/109 24/112 ‘ _— 1.76(1.14,2.7]

Favours Placebo  0-2 0.5 1 2 5 Favours Methotrexate

Analysis 1.2. Comparison 1 Methotrexate versus placebo - major outcomes < 6 months, Outcome 2 Function (HAQ).

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Kingsley 2012 109 0.7(0.8) 112 1(0.8) —_—t -0.3[-0.51,-0.09]
Favours Methotrexate -1 0.5 0 0.5 1 Favours Placebo
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Analysis 1.3. Comparison 1 Methotrexate versus placebo - major
outcomes = 6 months, Outcome 3 Disease activity (DAS28-ESR).

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Kingsley 2012 109 3.8(1.4) 112 4.1(15) —o—’— -0.26[-0.65,0.13]
Favours Methotrexate -1 0.5 0 0.5 1 Favours Placebo

Analysis 1.4. Comparison 1 Methotrexate versus placebo -
major outcomes < 6 months, Outcome 4 Serious adverse events.

Study or subgroup Methotrexate Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Kingsley 2012 1/109 4/112 = 100% 0.26[0.03,2.26]
Scarpa 2008 0/16 0/19 Not estimable
Willkens 1984 0/16 0/21 Not estimable
Total (95% Cl) 141 152 el 100% 0.26[0.03,2.26]

Total events: 1 (Methotrexate), 4 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.22(P=0.22)

More SAE Placebo ~ 0.002 0.1 1 10 500 More SAE Methotrexate

Analysis 1.5. Comparison 1 Methotrexate versus placebo - major
outcomes = 6 months, Outcome 5 Withdrawals due to adverse events.

Study or subgroup Methotrexate Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Kingsley 2012 9/109 7112 = 100% 1.32[0.51,3.42]
Scarpa 2008 0/16 0/19 Not estimable
Willkens 1984 0/16 0/21 Not estimable
Total (95% Cl) 141 152 —— 100% 1.32[0.51,3.42]
Total events: 9 (Methotrexate), 7 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.57(P=0.57)

More WAE Placebo 01 02 05 1 2 5 10 More WAE Methotrexate

Comparison 2. Methotrexate versus placebo - minor outcomes < 6 months

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Disease response (ACR20) 1 Risk Ratio (M-H, Random, 95% Cl) Totals not selected
2 Pain 1 Mean Difference (IV, Random, 95% Totals not selected
Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3 Skin disease (PASI) 1 Mean Difference (IV, Random, 95% Totals not selected
Cl)

4 Total adverse events 3 293 Risk Ratio (M-H, Random, 95% Cl) 2.13[1.27,3.59]

5 Patient global assessment 1 Mean Difference (IV, Random, 95% Totals not selected

of disease activity Cl)

6 Physician global assess- 1 Mean Difference (IV, Random, 95% Totals not selected

ment of disease activity Cl)

7 Swollen joint count 1 Mean Difference (IV, Random, 95% Totals not selected
cl

8 Tender joint count 1 Mean Difference (IV, Random, 95% Totals not selected
Cl)

Analysis 2.1. Comparison 2 Methotrexate versus placebo - minor
outcomes < 6 months, Outcome 1 Disease response (ACR20).

Study or subgroup Methotrexate Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Kingsley 2012 23/109 13/112 %— 1.82[0.97,3.4]
. . . .
Favours Placebo 02 0.5 1 2 5 Favours Methotrexate

Analysis 2.2. Comparison 2 Methotrexate versus placebo - minor outcomes < 6 months, Outcome 2 Pain.

Study or subgroup Experimental Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Kingsley 2012 109 28.8(29.8) 112 38.3(25.1) —_— -9.5[-16.78,-2.22]
Favours Methotrexate ~ -20 -10 0 10 20 Favours Placebo

Analysis 2.3. Comparison 2 Methotrexate versus placebo -
minor outcomes < 6 months, Outcome 3 Skin disease (PASI).

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI| Random, 95% CI
Kingsley 2012 109 22(3.2) 112 3.1(4.2) —o—r -0.92[-1.9,0.06]
Favours Methotrexate 2 -1 0 1 Favours Placebo
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Analysis 2.4. Comparison 2 Methotrexate versus placebo -
minor outcomes = 6 months, Outcome 4 Total adverse events.
Study or subgroup Methotrexate Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Kingsley 2012 97/109 49/112 . 96.86% 2.03[1.63,2.53]
Scarpa 2008 0/16 0/19 Not estimable
Willkens 1984 3/16 0/21 } 3.14% 9.06[0.5,163.78]
Total (95% CI) 141 152 <o 100% 2.13[1.27,3.59]
Total events: 100 (Methotrexate), 49 (Placebo)
Heterogeneity: Tau?=0.06; Chi*=1.05, df=1(P=0.3); I*=5.2%
Test for overall effect: Z=2.85(P=0)
More AE Placebo ~ 0.01 0.1 1 10 100 More AE Methotrexate

Analysis 2.5. Comparison 2 Methotrexate versus placebo - minor outcomes

< 6 months, Outcome 5 Patient global assessment of disease activity.

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Kingsley 2012 109 31.8(31.4) 112 42.2 (31.3) —_— -10.4[-18.67,-2.13]
Favours Methotrexate -20 -10 0 10 Favours Placebo

Analysis 2.6. Comparison 2 Methotrexate versus placebo - minor outcomes

= 6 months, Outcome 6 Physician global assessment of disease activity.

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Kingsley 2012 109 23.3(17.8) 112 33(24.3) —_—t -9.7[-15.31,-4.09]

Favours Methotrexate

Analysis 2.7. Comparison 2 Methotrexate versus placebo -
minor outcomes = 6 months, Outcome 7 Swollen joint count.

-20 -10

20 Favours Placebo

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Kingsley 2012 109 46(7.7) 112 5.2(7.6) —.—‘— -0.6[-2.62,1.42]
Favours Methotrexate  -10 S 0 5 10 Favours Placebo
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Analysis 2.8. Comparison 2 Methotrexate versus placebo -
minor outcomes = 6 months, Outcome 8 Tender joint count.

Mean Difference Mean Difference
Random, 95% CI Random, 95% Cl

N Mean(SD) N Mean(SD)
109 7.7(10.7) 112 10 (13.5) —o—'— -2.3[-5.5,0.9]

-10 -5 0 5 Favours Placebo

Methotrexate Placebo

Study or subgroup

Kingsley 2012

-
o

Favours Methotrexate

Comparison 3. Methotrexate versus placebo - major outcomes > 6 months

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Withdrawals due to adverse 1 Risk Ratio (M-H, Random, 95%  Totals not select-
events Cl) ed
Analysis 3.1. Comparison 3 Methotrexate versus placebo - major
outcomes > 6 months, Outcome 1 Withdrawals due to adverse events.
Study or subgroup Methotrexate Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
0/41 ‘ —) 32.81[2.02,533.71]

12/31

0.1 1 10 100 More WAE Methotrexate

Burdeinyi 1992

More WAE Placebo ~ 0-01

Comparison 4. Methotrexate versus placebo - minor outcomes > 6 months

No. of studies No. of partici- Statistical method Effect size

Outcome or subgroup title
pants

Risk Ratio (M-H, Random, 95% Cl) Totals not selected

1 Total adverse events 1

Analysis 4.1. Comparison 4 Methotrexate versus placebo -
minor outcomes > 6 months, Outcome 1 Total adverse events.

Study or subgroup Methotrexate Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
17/31 15/41 —‘—o— 1.5[0.9,2.51]

Burdeinyi 1992
5 More AE Methotrexate

More AE Placebo  0-2 0.5 1 2
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Comparison 5. Methotrexate versus other DMARDs - major outcomes < 6 months

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

1 Disease response 1 Risk Ratio (M-H, Random, 95% Cl) Totals not selected

(ACR50)

1.1 Leflunomide (ACR50) 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]

2 Function (HAQ) 1 Mean Difference (IV, Random, 95% CI)  Totals not selected

2.1 Leflunomide 1 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3 Serious adverse events 3 Risk Ratio (M-H, Random, 95% Cl) Totals not selected

3.1 Leflunomide 2 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]

3.2 Ciclosporin A 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]

4 Withdrawals due to ad- 3 Risk Ratio (M-H, Random, 95% CI) Totals not selected

verse events

4.1 Leflunomide 2 Risk Ratio (M-H, Random, 95% CI) 0.0[0.0, 0.0]

4.2 Ciclosporin A 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]

Analysis 5.1. Comparison 5 Methotrexate versus other DMARDs -
major outcomes < 6 months, Outcome 1 Disease response (ACR50).
Study or subgroup Methotrexate Other DMARD Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

5.1.1 Leflunomide (ACR50)

Asaduzzaman 2014 12/14 13/16 —_—t— 1.05[0.77,1.45]
Favours other DMARD 05 07 1 15 Favours Methotrexate

Analysis 5.2. Comparison 5 Methotrexate versus other DMARDs
- major outcomes < 6 months, Outcome 2 Function (HAQ).

Study or subgroup Methotrexate Other DMARD Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
5.2.1 Leflunomide
Zhang 2009 13 0(0.1) 18 0.2 (0.2) — -0.13[-0.23,-0.03]
Favours Methotrexate  -0-5 -0.25 0 0.25 0.5 Favours other DMARD
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Analysis 5.3. Comparison 5 Methotrexate versus other DMARDs -
major outcomes <6 months, Outcome 3 Serious adverse events.
Study or subgroup Methotrexate Other DMARDs Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI| M-H, Random, 95% CI

5.3.1 Leflunomide
Asaduzzaman 2014 0/14 0/16 Not estimable
Zhang 2009 0/13 0/18 Not estimable
5.3.2 Ciclosporin A
Spadaro 1995 0/18 0/17 Not estimable

Favours Methotrexate ~ 0.01 0.1 1 10 100 Favours other DMARD
Analysis 5.4. Comparison 5 Methotrexate versus other DMARDs - major
outcomes = 6 months, Outcome 4 Withdrawals due to adverse events.
Study or subgroup Methotrexate Other DMARDs Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

5.4.1 Leflunomide
Asaduzzaman 2014 0/14 0/16 Not estimable
Zhang 2009 1/13 2/18 0.69[0.07,6.85]
5.4.2 Ciclosporin A
Spadaro 1995 4/18 3/17 _— 1.26[0.33,4.82]

More WAEs other DMARD ~ 0-05 0.2 1 5 20 More WAEs Methotrexate

Comparison 6. Methotrexate versus other DMARDs - minor outcomes < 6 months

Outcome or subgroup No. of studies No. of partici- Statistical method Effect size
title pants
1 Disease response 1 Risk Ratio (M-H, Random, 95% Cl) Totals not selected
(ACR20)
1.1 Leflunomide 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
2 Pain 2 Mean Difference (IV, Random, 95% Cl) Totals not selected
2.1 Leflunomide 2 Mean Difference (IV, Random, 95% Cl) 0.0[0.0, 0.0]
3 Skin disease 2 Mean Difference (IV, Random, 95% Cl) Totals not selected
3.1 Leflunomide 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
3.2 Ciclosporin A 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]
4 Total adverse events 1 Risk Ratio (M-H, Random, 95% Cl) Totals not selected
4.1 Leflunomide 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
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Outcome or subgroup No. of studies No. of partici- Statistical method Effect size

title pants

5 Patient global assess- 3 Mean Difference (IV, Random, 95% Cl) Totals not selected

ment of disease activity

5.1 Leflunomide 2 Mean Difference (IV, Random, 95% Cl) 0.0[0.0, 0.0]

5.2 Ciclosporin A 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]

6 Physician global as- 3 Mean Difference (IV, Random, 95% Cl) Totals not selected

sessment of disease ac-

tivity

6.1 Leflunomide 2 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]

6.2 Ciclosporin A 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0, 0.0]

7 Swollen joint count 3 Mean Difference (IV, Random, 95% Cl) Totals not selected

7.1 Leflunomide 2 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]

7.2 Ciclosporin A 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]

8 Tender joint count 3 Mean Difference (IV, Random, 95% Cl) Totals not selected

8.1 Leflunomide 2 Mean Difference (IV, Random, 95% Cl) 0.0[0.0, 0.0]

8.2 Ciclosporin A 1 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]

Analysis 6.1. Comparison 6 Methotrexate versus other DMARDs -
minor outcomes < 6 months, Outcome 1 Disease response (ACR20).
Study or subgroup Methotrexate Other DMARDs Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

6.1.1 Leflunomide

Asaduzzaman 2014 14/14 16/16 o 1[0.88,1.13]
Favours other DMARD 0.5 0.7 1 15 2 Favours Methotrexate

Analysis 6.2. Comparison 6 Methotrexate versus other DMARDs - minor outcomes < 6 months, Outcome 2 Pain.

Study or subgroup Methotrexate Other DMARDs Mean Difference Mean Difference
N Mean(SD) Mean(SD) Random, 95% CI Random, 95% Cl
6.2.1 Leflunomide
Asaduzzaman 2014 14 0.9(0.8) 16 1(1) — -0.07[-0.74,0.6]
Zhang 2009 13 2(1.7) 18 2.9(2) R e -0.86[-2.19,0.47]
Favours Methotrexate 2 -1 0 1 2 Favours other DMARD
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Analysis 6.3. Comparison 6 Methotrexate versus other DMARDs
- minor outcomes = 6 months, Outcome 3 Skin disease.
Study or subgroup Methotrexate Other DMARDs Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
6.3.1 Leflunomide
Asaduzzaman 2014 14 2.7(1.7) 16 2.7(1.6) -0.01[-1.18,1.16]
6.3.2 Ciclosporin A
Spadaro 1995 14 3.1(0.5) 14 4.2(1.1) e — -1.1[-1.73,-0.47]
Favours Methotrexate -2 1 0 1 2 Favours Placebo
Analysis 6.4. Comparison 6 Methotrexate versus other DMARDs
- minor outcomes < 6 months, Outcome 4 Total adverse events.
Study or subgroup Methotrexate Other DMARD Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
6.4.1 Leflunomide
Zhang 2009 5/13 7/18 0.99[0.4,2.43]
More AEs other DMARD ~ 02 0.5 1 2 5 More AEs Methotrexate
Analysis 6.5. Comparison 6 Methotrexate versus other DMARDs - minor
outcomes = 6 months, Outcome 5 Patient global assessment of disease activity.
Study or subgroup Methotrexate Other DMARDs Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
6.5.1 Leflunomide
Asaduzzaman 2014 14 2(0) 16 2(0) Not estimable
Zhang 2009 13 1.4(1.1) 18 2.4(0.7) —+ -0.96[-1.64,-0.28]
6.5.2 Ciclosporin A
Spadaro 1995 14 40 (5.7) 14 32.8(5.2) —) 7.2[3.16,11.24]
Favours Methotrexate -10 5 0 5 10 Favours other DMARD
Analysis 6.6. Comparison 6 Methotrexate versus other DMARDs - minor
outcomes = 6 months, Outcome 6 Physician global assessment of disease activity.
Study or subgroup Methotrexate Other DMARD Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
6.6.1 Leflunomide
Zhang 2009 13 2.1(0.8) 18 2.4(1) 4 -0.3[-0.96,0.36]
Asaduzzaman 2014 14 2(0) 16 2(0) Not estimable
6.6.2 Ciclosporin A
Spadaro 1995 14 24.3 (4.9) 14 37.1(6) ‘—’— -12.8[-16.86,-8.74]
Favours Methotrexate 105 0 5 10 Favours other DMARD
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Analysis 6.7. Comparison 6 Methotrexate versus other DMARDs
- minor outcomes = 6 months, Outcome 7 Swollen joint count.

Study or subgroup Methotrexate Other DMARDs Mean Difference Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
6.7.1 Leflunomide
Asaduzzaman 2014 14 0.6 (0.7) 16 0.5(0.6) —Tt 0.14[-0.36,0.64]
Zhang 2009 13 0(0) 18 1.7 (2.5) Not estimable
6.7.2 Ciclosporin A
Spadaro 1995 14 1.7(0.3) 14 2.7(0.7) — -1[-1.4,-0.6]

Favours Methotrexate -2 -1 0 1 2 Favours other DMARD
Analysis 6.8. Comparison 6 Methotrexate versus other DMARDs

- minor outcomes = 6 months, Outcome 8 Tender joint count.
Study or subgroup Methotrexate Other DMARDs Mean Difference Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
6.8.1 Leflunomide
Asaduzzaman 2014 14 1.3(1) 16 1(1) —_—— 0.33[-0.36,1.02]
Zhang 2009 13 1.3(1.6) 18 3(4.4) _— -1.7[-3.9,0.5]
6.8.2 Ciclosporin A
Spadaro 1995 14 3.4(0.7) 14 5.4 (1.4) — -2[-2.82,-1.18]

Favours Methotrexate -5 2.5 0 2.5 5 Favours other DMARD
Comparison 7. Methotrexate versus other DMARDs - major outcomes > 6 months

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size
tle pants
1 Serious adverse events 1 Risk Ratio (M-H, Random, 95% Cl) Totals not selected
1.1 Ciclosporin A 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
2 Withdrawals due to ad- 2 Risk Ratio (M-H, Random, 95% CI) Totals not selected
verse events
2.1 Ciclosporin A 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
2.2 Gold 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
2.3 Sulfasalazine 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
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Analysis 7.1. Comparison 7 Methotrexate versus other DMARDs -
major outcomes > 6 months, Outcome 1 Serious adverse events.

Study or subgroup Methotrexate Other DMARD Risk Ratio
n/N n/N M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% Cl

7.1.1 Ciclosporin A
Spadaro 1995 0/18 0/17

Not estimable

More SAEs other DMARD 1

Analysis 7.2. Comparison 7 Methotrexate versus other DMARDSs - major
outcomes > 6 months, Outcome 2 Withdrawals due to adverse events.

More SAEs Methotrexate

Study or subgroup Methotrexate Other DMARD Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

7.2.1 Ciclosporin A
Spadaro 1995 5/18 5/17 0.94[0.33,2.69]
7.2.2 Gold
Burdeinyi 1992 12/31 13/30 _— 0.89[0.49,1.63]
7.2.3 Sulfasalazine
Burdeinyi 1992 12/31 8/24 _— 1.16[0.57,2.38]

More WAEs other DMARD ~ 02 0.5 1 2 More WAEs Methotrexate

Comparison 8. Methotrexate versus other DMARDs - minor outcomes > 6 months

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size
tle pants
1 Skin disease 1 Mean Difference (IV, Random, 95% CI)  Totals not selected
1.1 Ciclosporin A 1 Mean Difference (IV, Random, 95% CI)  0.0[0.0, 0.0]
2 Total adverse events 1 Risk Ratio (M-H, Random, 95% CI) Totals not selected
2.1 Gold 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
2.2 Sulfasalazine 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
3 Patient global assess- 1 Mean Difference (IV, Random, 95% CI)  Totals not selected

ment of disease activity

3.1 Ciclosporin A 1 Mean Difference (IV, Random, 95% Cl)

0.0 [0.0, 0.0]

4 Physician global assess- 1 Mean Difference (IV, Random, 95% Cl)
ment of disease activity

Totals not selected

4.1 Ciclosporin A 1 Mean Difference (IV, Random, 95% Cl)

0.0[0.0, 0.0]

5 Swollen joint count 1 Mean Difference (IV, Random, 95% Cl)

Totals not selected
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Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

5.1 Ciclosporin A 1 Mean Difference (IV, Random, 95% CI)  0.0[0.0, 0.0]

6 Tender joint count 1 Mean Difference (IV, Random, 95% ClI)  Totals not selected
6.1 Ciclosporin A 1 Mean Difference (IV, Random, 95% CI)  0.0[0.0, 0.0]

Analysis 8.1. Comparison 8 Methotrexate versus other
DMARDSs - minor outcomes > 6 months, Outcome 1 Skin disease.

Study or subgroup Methotrexate Other DMARD Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
8.1.1 Ciclosporin A
Spadaro 1995 13 2.9(0.4) 10 3.5(1.3) —_— -0.6[-1.43,0.23]
Favours Methotrexate -2 -1 0 1 2 Favours other DMARD

Analysis 8.2. Comparison 8 Methotrexate versus other DMARDs
- minor outcomes > 6 months, Outcome 2 Total adverse events.

Study or subgroup Methotrexate Other DMARD Risk Ratio Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
8.2.1 Gold
Burdeinyi 1992 17/31 16/30 e 1.03[0.65,1.63]

8.2.2 Sulfasalazine

Burdeinyi 1992 17/31 8/24 -+ 1.65[0.86,3.15]

More AEs other DMARD ~ 02 0.5 1 2 5 More AEs Methotrexate

Analysis 8.3. Comparison 8 Methotrexate versus other DMARDSs - minor
outcomes > 6 months, Outcome 3 Patient global assessment of disease activity.

Study or subgroup Methotrexate Other DMARD Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
8.3.1 Ciclosporin A
Spadaro 1995 13 30(0.6) 10 27 (6.1) _— 3[-0.79,6.79]
Favours Methotrexate 10 5 0 5 10 Favours other DMARD
Methotrexate for psoriatic arthritis (Review) 78
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Analysis 8.4. Comparison 8 Methotrexate versus other DMARDs - minor
outcomes > 6 months, Outcome 4 Physician global assessment of disease activity.

Study or subgroup Methotrexate Other DMARD Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
8.4.1 Ciclosporin A
Spadaro 1995 13 26.1(5) 10 41(7.4) —t -14.9[-20.23,-9.57]
Favours Methotrexate -20 10 0 10 20 Favours other DMARD

Analysis 8.5. Comparison 8 Methotrexate versus other DMARDs
- minor outcomes > 6 months, Outcome 5 Swollen joint count.

Study or subgroup Methotrexate Other DMARD Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
8.5.1 Ciclosporin A
Spadaro 1995 13 0.8(0.2) 10 2.5(0.8) — -1.7[-2.21,-1.19]
Favours Methotrexate 2 1 0 1 2 Favours other DMARD

Analysis 8.6. Comparison 8 Methotrexate versus other DMARDs
- minor outcomes > 6 months, Outcome 6 Tender joint count.

Study or subgroup Methotrexate Other DMARD Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI| Random, 95% CI
8.6.1 Ciclosporin A
Spadaro 1995 13 2(0.5) 10 5.9(1.8) — -3.9[-5.05,-2.75]
Favours Methotrexate 10 5 0 5 10 Favours other DMARD

Comparison 9. Methotrexate versus placebo = 6 months (sensitivity analysis)

Outcome or subgroup title

No. of studies

No. of partici-

Statistical method

Effect size

pants
1 Disease response (PsARC) - sensitivi- 1 Risk Ratio (M-H, Random, Totals not select-
ty analysis 95% Cl) ed
2 Function (HAQ) - sensitivity analysis 1 Mean Difference (IV, Ran- Totals not select-
dom, 95% Cl) ed
3 Disease activity (DAS28-ESR) - sensi- 1 Mean Difference (IV, Ran- Totals not select-
tivity analysis dom, 95% Cl) ed
4 Disease response (ACR20) - sensitivi- 1 Risk Ratio (M-H, Random, Totals not select-
ty analysis 95% Cl) ed
5 Pain - sensitivity analysis 1 Mean Difference (IV, Ran- Totals not select-
dom, 95% Cl) ed
6 Skin disease - sensitivity analysis 1 Mean Difference (IV, Ran- Totals not select-

dom, 95% Cl)

ed
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

7 Patient global assessment of disease 1 Mean Difference (IV, Ran- Totals not select-
activity - sensitivity analysis dom, 95% Cl) ed

8 Physician global assessment of dis- 1 Mean Difference (IV, Ran- Totals not select-
ease activity - sensitivity analysis dom, 95% Cl) ed

9 Swollen joint count - sensitivity 1 Mean Difference (IV, Ran- Totals not select-
analysis dom, 95% Cl) ed

10 Tender joint count - sensitivity 1 Mean Difference (IV, Ran- Totals not select-
analysis dom, 95% Cl) ed

Analysis 9.1. Comparison 9 Methotrexate versus placebo < 6 months
(sensitivity analysis), Outcome 1 Disease response (PsARC) - sensitivity analysis.

Study or subgroup Methotrexate Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Kingsley 2012 41/67 24/61 ‘ _ 1.56[1.08,2.24]
Favours Placebo 02 0.5 1 2 5 Favours Methotrexate

Analysis 9.2. Comparison 9 Methotrexate versus placebo = 6 months
(sensitivity analysis), Outcome 2 Function (HAQ) - sensitivity analysis.

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Kingsley 2012 67 0.7 (0.8) 61 0.9 (0.4) —o—r -0.2[-0.42,0.02]
Favours Methotrexate -1 0.5 0 0.5 1 Favours Placebo

Analysis 9.3. Comparison 9 Methotrexate versus placebo = 6 months (sensitivity
analysis), Outcome 3 Disease activity (DAS28-ESR) - sensitivity analysis.

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Kingsley 2012 67 3.8(1) 61 4.1(1.2) —~—’— -0.24[-0.63,0.15]
Favours Methotrexate -1 0.5 0 0.5 1 Favours Placebo
Methotrexate for psoriatic arthritis (Review) 80
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Analysis 9.4. Comparison 9 Methotrexate versus placebo = 6 months
(sensitivity analysis), Outcome 4 Disease response (ACR20) - sensitivity analysis.

Study or subgroup Methotrexate Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Kingsley 2012 23/67 13/61 —’—o— 1.61[0.9,2.89]
Favours Placebo 02 0.5 1 2 5 Favours Methotrexate

Analysis 9.5. Comparison 9 Methotrexate versus placebo <6
months (sensitivity analysis), Outcome 5 Pain - sensitivity analysis.

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Kingsley 2012 67 28(26.2) 61 37.4(22.6) —_— -9.4[-17.87,-0.93]
Favours Methotrexate -20 -10 0 10 20 Favours Placebo

Analysis 9.6. Comparison 9 Methotrexate versus placebo = 6 months
(sensitivity analysis), Outcome 6 Skin disease - sensitivity analysis.

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI| Random, 95% CI
Kingsley 2012 67 2(2.8) 61 3.3(4.5) —_—t -1.38[-2.69,-0.07]
Favours Methotrexate -5 2.5 0 25 5 Favours Placebo

Analysis 9.7. Comparison 9 Methotrexate versus placebo = 6 months (sensitivity
analysis), Outcome 7 Patient global assessment of disease activity - sensitivity analysis.

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Kingsley 2012 67 31.7(26.6) 61 40.9 (23) —o—‘ -9.2[-17.81,-0.59]
Favours Methotrexate -20 -10 0 10 20 Favours Placebo

Analysis 9.8. Comparison 9 Methotrexate versus placebo = 6 months (sensitivity
analysis), Outcome 8 Physician global assessment of disease activity - sensitivity analysis.

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI| Random, 95% Cl
Kingsley 2012 67 21.9(14.8) 61 35.7(20.7) —_— -13.8[-20.08,-7.52]
Favours Methotrexate -20 -10 0 10 20 Favours Placebo
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Analysis 9.9. Comparison 9 Methotrexate versus placebo = 6 months
(sensitivity analysis), Outcome 9 Swollen joint count - sensitivity analysis.

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Kingsley 2012 67 43(7.4) 61 5.7(8.2) 40—’— -1.4[-4.11,1.31]
Favours Methotrexate -5 2.5 0 2.5 5 Favours Control

Analysis 9.10. Comparison 9 Methotrexate versus placebo <6 months
(sensitivity analysis), Outcome 10 Tender joint count - sensitivity analysis.

Study or subgroup Methotrexate Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Kingsley 2012 67 7.8(10.2) 61 10.6 (11.3) —0—'— -2.8[-6.55,0.95]
Favours Methotrexate ~ -10 5 0 5 10 Favours Placebo

Comparison 10. Additional analysis - methotrexate versus other DMARDs < 6 months

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants
1 Disease response (PsARC) 1 Risk Ratio (M-H, Random, 95% Cl) Totals not selected
1.1 Leflunomide (PsARC) 1 Risk Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]

Analysis 10.1. Comparison 10 Additional analysis - methotrexate
versus other DMARDs = 6 months, Outcome 1 Disease response (PsARC).

Study or subgroup Methotrexate Other DMARD Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
10.1.1 Leflunomide (PSARC)
Asaduzzaman 2014 14/14 16/16 R — 1[0.88,1.13]
Favours other DMARD 1 Favours Methotrexate

APPENDICES

Appendix 1. MEDLINE search strategy

1. Methotrexate

2. (4-Amino-10-methylfolic Acid or 4-Amino-4-deoxy-10-methylpteroyl-L-glutamic Acid or Methopterin or Amethopterin or Ametopterin or
Ametopterina or CL-14377 or Methotrexat or Methotrexatum or Metotreksaatti or Metotreksatas or Metotrexat or Metotrexato or MTX
or NSC-740 or WR-19039).mp.

. (Abitrexate or Alltrex or Artrait or Atrexel or Bendatrexat or Bertanel or Biometrox or Biotrexate or Brimexate or Caditrex or Dermatrex
or Dermotrex or Ebetrex or Ebetrexac or Ebetrexat or Ebetrexate or Emtehexate or Emtexate or Emthexate or Ervemin or Farmitrexat or
Fauldexato or Fauldmetro or Folex or Folitrax or Hextrate or Hi-Trex or Hytas or Ifamet or Imeth or Imutrex or Lantarel or Ledertrexate
or Ledertrexato or Leulin or Lexato or Lumexon or Matrex or Maxtrex or Medsatrexate or Meisusheng or Merex or Metex or Methaccord
or Methacor or Methobax or Methobion or Methoblastin or Methoblastine or Methocel or Methocip or Methorex or Metoart or Metodik
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e A

or Metoject or Metojectpen or Metolate or Metorex or Metotab or Metrex or Metrexato or Metrexx or Metrotex or Mexate or Miantrex or
Midu or MPL Methoxil or MTX or Neometho or Neotrexat or Neottrexate or Novatrex or O-trexat or Oncotrex or Onkomet or Onotrex or
Otaxem or Otrexup or Pterin or Rasuvo or Reumaflex or Reutrexato or Rheumatrex or Rhodamer or Sactiva or Sanotrexat or Securact
or Tecnomet or Tevametho or Texate or Texorate or Tratoben or Tremetex or Trexall or Trexamette or Trexan or Trexeron or Trixate or
Trixilem or Unitrexate or Xaken or Xantromid or Zexat).mp.

Antirheumatic Agents/

(antirheumatic* or anti-rheumatic*).tw,kw.

or/1-5

Arthritis, Psoriatic/

(psoria* adj5 (arthr* or polyarthr* or poly-arthr* or oligoarthr* or oligo-arthr* or rheumat*)).tw,kw.
or/7-8

10.Randomized controlled trial.pt.
11.Controlled clinical trial.pt.

12.random*.ti,ab.
13.Placebo.ti,ab.

14.Drug therapy.fs.
15.trial.ti,ab.

16.Groups.ti,ab.

17.0r/10-16

18.exp animals/ not humans/
19.17 not 18

20.6 and 9 and 19

Appendix 2. Embase search strategy

1. methotrexate derivative/ or methotrexate/ or methotrexate gamma aspartic acid/ or methotrexate polyglutamate/

e i L

(4-Amino-10-methylfolic Acid or 4-Amino-4-deoxy-10-methylpteroyl-L-glutamic Acid or Methopterin or Amethopterin or Ametopterin or
Ametopterina or CL-14377 or Methotrexat or Methotrexatum or Metotreksaatti or Metotreksatas or Metotrexat or Metotrexato or MTX
or NSC-740 or WR-19039).mp.

(Abitrexate or Alltrex or Artrait or Atrexel or Bendatrexat or Bertanel or Biometrox or Biotrexate or Brimexate or Caditrex or Dermatrex
or Dermotrex or Ebetrex or Ebetrexac or Ebetrexat or Ebetrexate or Emtehexate or Emtexate or Emthexate or Ervemin or Farmitrexat or
Fauldexato or Fauldmetro or Folex or Folitrax or Hextrate or Hi-Trex or Hytas or Ifamet or Imeth or Imutrex or Lantarel or Ledertrexate
or Ledertrexato or Leulin or Lexato or Lumexon or Matrex or Maxtrex or Medsatrexate or Meisusheng or Merex or Metex or Methaccord
or Methacor or Methobax or Methobion or Methoblastin or Methoblastine or Methocel or Methocip or Methorex or Metoart or Metodik
or Metoject or Metojectpen or Metolate or Metorex or Metotab or Metrex or Metrexato or Metrexx or Metrotex or Mexate or Miantrex or
Midu or MPL Methoxil or MTX or Neometho or Neotrexat or Neottrexate or Novatrex or O-trexat or Oncotrex or Onkomet or Onotrex or
Otaxem or Otrexup or Pterin or Rasuvo or Reumaflex or Reutrexato or Rheumatrex or Rhodamer or Sactiva or Sanotrexat or Securact
or Tecnomet or Tevametho or Texate or Texorate or Tratoben or Tremetex or Trexall or Trexamette or Trexan or Trexeron or Trixate or
Trixilem or Unitrexate or Xaken or Xantromid or Zexat).mp.

antirheumatic agent/

(antirheumatic* or anti-rheumatic*).tw,kw.

or/1-5

psoriatic arthritis/

(psoria* adj5 (arthr* or polyarthr* or poly-arthr* or oligoarthr* or oligo-arthr* or rheumat*)).tw,kw.

or/7-8

10.random™*.ti,ab. or clinical trial*.mp. or exp health care quality/
11.6and9and 10

Appendix 3. CENTRAL search strategy

1. MeSH descriptor: [Methotrexate] this term only
2. MeSH descriptor: [Antirheumatic Agents] this term only
3. 4-Amino-10-methylfolic Acid or 4-Amino-4-deoxy-10-methylpteroyl-L-glutamic Acid or Methopterin or Amethopterin or Ametopterin or

Ametopterina or CL-14377 or Methotrexat or Methotrexatum or Metotreksaatti or Metotreksatas or Metotrexat or Metotrexato or MTX
or NSC-740 or WR-19039

Abitrexate or Alltrex or Artrait or Atrexel or Bendatrexat or Bertanel or Biometrox or Biotrexate or Brimexate or Caditrex or Dermatrex
or Dermotrex or Ebetrex or Ebetrexac or Ebetrexat or Ebetrexate or Emtehexate or Emtexate or Emthexate or Ervemin or Farmitrexat or
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Fauldexato or Fauldmetro or Folex or Folitrax or Hextrate or Hi-Trex or Hytas or Ifamet or Imeth or Imutrex or Lantarel or Ledertrexate
or Ledertrexato or Leulin or Lexato or Lumexon or Matrex or Maxtrex or Medsatrexate or Meisusheng or Merex or Metex or Methaccord
or Methacor or Methobax or Methobion or Methoblastin or Methoblastine or Methocel or Methocip or Methorex or Metoart or Metodik
or Metoject or Metojectpen or Metolate or Metorex or Metotab or Metrex or Metrexato or Metrexx or Metrotex or Mexate or Miantrex or
Midu or MPL Methoxil or MTX or Neometho or Neotrexat or Neottrexate or Novatrex or O-trexat or Oncotrex or Onkomet or Onotrex or
Otaxem or Otrexup or Pterin or Rasuvo or Reumaflex or Reutrexato or Rheumatrex or Rhodamer or Sactiva or Sanotrexat or Securact
or Tecnomet or Tevametho or Texate or Texorate or Tratoben or Tremetex or Trexall or Trexamette or Trexan or Trexeron or Trixate or
Trixilem or Unitrexate or Xaken or Xantromid or Zexat

antirheumatic* or anti-rheumatic*

#1 or #2 or #3 or #4 or #5

MeSH descriptor: [Arthritis, Psoriatic] this term only

(psoria* near/5 (arthr* or polyarthr* or poly-arthr* or oligoarthr* or oligo-arthr* or rheumat*))
#7 or #8

10.#6 and #9

w e NG

WHAT'S NEW

Date Event Description
17 January 2019 Amended Contact person updated his contact email
HISTORY

Protocol first published: Issue 7, 2017
Review first published: Issue 1,2019

Date Event Description

22 May 2012 Amended CMSG ID A079-P
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TW and TT screened titles and abstracts of all records for relevant studies.
TW and TT screened relevant full-text records for included studies.

TW and SW extracted data from included studies.

TW and AM completed a risk of bias assessment.

TW entered data into Review Manager 5 and guarantees their accuracy (RevMan 2014).
AM spot-checked entered data.

TW drafted the final manuscript, with equal input from SW, TT, and AM.
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SOURCES OF SUPPORT

Internal sources
« Nil, Other.

External sources
« Nil, Other.

DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Several additional minor outcomes were not specified in the original protocol (Wilsdon 2017), specifically patient and physician global
assessments of disease activity, and tender and swollen joints counts. Since publication of the protocol, the OMERACT recommended
outcomes for PsA trials have been updated (Orbai 2017). These updated recommendations support inclusion of the above-mentioned
outcomes in PsA trials, and given that our objectives were still being directly answered, we considered their addition to be relevant. We
have included them as minor outcomes.

The original protocol described that review authors intended to extract the proportion of participants achieving a reduction in PASI of 25%
(Wilsdon 2017); however, the included studies rarely reported this. Researchers consistently reported the absolute PASI across studies, and
so this became the preferred outcome measure for skin disease.

We explored the effect of including imputed values by performing a sensitivity analysis for outcomes for which this information was
available. We did not specify this in the protocol (Wilsdon 2017).

NOTES
This protocol is based on a common protocol template recommended by the Cochrane Musculoskeletal Group Editorial Team.
INDEX TERMS

Medical Subject Headings (MeSH)

Administration, Oral; Antirheumatic Agents [*administration & dosage] [adverse effects]; Dermatologic Agents [*administration &
dosage] [adverse effects]; Methotrexate [*administration & dosage] [adverse effects]; Randomized Controlled Trials as Topic

MeSH check words
Adult; Humans; Middle Aged
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