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Abstract

Objective: With the aim of assessing the response to treatment with conventional disease-modifying anti-rheumatic drugs (OMARDS)
used in patients with psoriatic arthritis (PsA), data on methotrexate, sulfasalazine (SSZ), and leflunomide were analyzed from baseline
and subsequent follow-up (FU) questionnaires completed by patients with either PsA or other spondyloarthritides (SpAs).

Material and Methods: A single-center real-life retrospective analysis was performed by obtaining clinical data via questionnaires
administered before and after treatment. The indices used were erythrocyte sedimentation rate (ESR), C-reactive protein (CRP) level,
Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), Bath Ankylosing Spondylitis Function Index (BASFI), wellbeing (WB),
and treatment effect (TxE). The indices measured at baseline were compared with those measured on one occasion in a FU visit at
least 1 year later.

Results: A total of 73 patients, 51 with PsA (mean age 49.8+12.8 years; male-to-female ratio [M:F]=18:33) and 22 with other SpAs
(mean age 50.6+16 years; M:F=2:20), were studied. BASDAI, BASFI, and WB displayed consistent improvements during FU assess-
ments in both PsA patients and controls in comparison to baseline values. SSZ exhibited better efficacy as confirmed by TxE in both
PsA patients and controls. ESR and CRP displayed no differences in either the PsA or the SpA group between the cases before and
after treatment.

Conclusion: Real-life retrospective analysis of three DMARDs used in PsA (and SpAs other than PsA) demonstrated that all three
DMARDs that were used brought about improvements in BASDAI, BASFI, TXE, and WB. However, the greatest improvements at FU
were seen with SSZ use in both PsA and control cohorts.
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Introduction

Patients with active psoriatic arthritis (PsA) with the potential for a poor prognosis should be started on a dis-
ease-modifying anti-rheumatic drug (DMARD). This recommendation is in accordance with the recommenda-
tions of the European League Against Rheumatism (EULAR) for the management of PsA published in 2012 (1).
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patient population, we selected patients who
had one or other disease type and had been
treated with MTX, SSZ, or LFN for at least 1 year.

Material and Methods

Clinical setting and methodology

Patients with PsA who met the Classification
Criteria for Psoriatic Arthritis (CASPAR) (11), fol-
lowing informed consent, were added to a
registry of SpAs running in north-east London
since 2004, which is named the London Registry
of Spondyloarthropathies (LoRoS). This registry
contains baseline and follow-up data on patients
with SpA. SpA was defined according to the As-
sessment of Spondyloarthritis International So-
ciety (ASAS) criteria for axial (12) and peripheral
(13) disease, which were appl ied retrospectively,
as the initial data collection was carried out ac-
cording to previous criteria for SpAs. Specifically
in the case of PsA patients, however, the CASPAR
criteria were consistently used.

Patients were on standard treatment institut-
ed by the treating physician according to the
National Health Service (NHS) protocol and the
National Institute for Health and Care Excel-
lence (NICE) guidelines. The standard dose of
SSZ was 2 g/day. The dose of MTX was up to
25 mg/week, depending on the patient’s tol-
erance. The dose of LFN used was 20 mg/day.

The analysis was undertaken on data provid-
ed by the patients at baseline (a point prior
to starting any DMARDs and as close as pos-
sible to the patients’initial clinical assessment)
and on data provided at a subsequent assess-
ment(s), which took place 1 year from baseline.

Patient selection: Retrospective analysis

The study was retrospective. The analysis of
this particular cohort was begun by identify-
ing patients on DMARDs from the longitudi-
nal cohort. By longitudinal, we refer to serial
assessments following baseline data. Patients
who had provided data following the initiation
of DMARD therapy on at least one occasion
in the longitudinal database were identified,
and these data were compared with those ob-
tained at baseline. In instances where patients
had provided data on multiple occasions after
the initiation of DMARDs, we used the data
from the time visit that was closest in time to 1
year from the baseline assessment, i.e,, the first
follow-up assessment.

Patient referral

Patients are usually referred to our services by
local general practitioners, consultants from
other specialties within hospitals, and the lo-
cal Musculoskeletal Clinical Assessment and

Treatment (MCAT) services for back pain. The
MCAT services are run by experienced physio-
therapists, who mainly treat mechanical back
pain. Individuals for whom there is evidence of
inflammatory back pain (IBP) or back pain with
evidence of peripheral joint disease or inflam-
matory arthritis are flagged up and referred to
secondary care for assessment and treatment.

Baseline assessments

The baseline assessment of all referred patients
included a review of their medical history and
a clinical examination. The medical history in-
cluded the family history of psoriasis, inflam-
matory bowel diseases, and other conditions
associated with SpA such as uveitis, dactylitis,
and Achilles tendinitis. The clinical examination
included an assessment of psoriatic changes in
nails or psoriatic rash in the usual parts of the
body (elbows, knees, periumbilical area, and
scalp). Patients were also asked whether they
had any evidence of psoriasis in the genital and
perianal areas. Sites of enthesitis were clinically
assessed and recorded. The peripheral joints,
spine, and sacroiliac joints were routinely ex-
amined and the number of arthritic joints, as
well as their distribution with regard to sym-
metry or asymmetry, was noted.

Laboratory tests

The results of routine laboratory tests per-
formed at the initial assessment, such as the
erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) level, were noted and
recorded in the LoRoS. The upper limits of the
normal range for our laboratory were defined
as ESR=15 mm/hr and CRP=5 mmol/dL.

HLA B27 status

For all patients with evidence of inflammatory
arthritis, an assessment of human leukocyte
antigen B27 (HLA B27) status was requested at
the clinician’s discretion. This was more likely to
be requested in younger patients with nega-
tive findings from other tests who nevertheless
had a strong history suggestive of IBP, as rec-
ommended by Calin et al. (14), Rudwaleit et al.
(15), and the ASAS criteria for IBP (16).

Radiological investigations

Radiological investigations included radio-
graphs of the spine (cervical, thoracic, and
lumbar spine), hips, and pelvis, in addition to
radiographs of the hands, wrists, feet, and an-
kles if there was evidence of peripheral disease.
If sacroiliitis was not evident from plain radio-
graphs of the hips and pelvis, dedicated radio-
graphic evaluation of the sacroiliac joints was
performed, followed by magnetic resonance
imaging of the sacroiliac joints if this was con-
sidered appropriate (17).
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Questionnaire

Patients with confirmed SpA completed a
semi-structured questionnaire. This question-
naire, which was originally developed in 2001,
has been validated and used in this group of
patients since 2004. The data presented here
were collected between 2004 and 2013. The
questionnaire was in English. A description of
the questionnaire and its validation has been
presented previously (18).

Controls

From the same LoRoS, an analysis was per-
formed on longitudinal data referring to patients
with SpAs other than PsA who were on DMARD:s.

Assessment of disease activity

A total of three indices were used for the as-
sessment of disease activity (in addition to the
standard laboratory tests of ESR and CRP).

For both PsA patients and controls, these were:
a) the Bath Ankylosing Spondylitis Disease Ac-
tivity Index (BASDAI) (19) and b) the effect of
the disease on wellbeing over the previous
week (WB). For PsA patients only, ¢) the Psori-
atic Arthritis Quality of Life (PsAQoL) index was
additionally used (20), whereas for controls the
Ankylosing Spondylitis Quality of Life Ques-
tionnaire (ASQol) was used (21).

BASDAI: In brief, BASDAI is an index designed
to be used in ankylosing spondylitis (AS) but
which has also been shown to have a high
ability to assess PsA when compared with oth-
er indices such as the health assessment ques-
tionnaire (HAQ) index (22, 23).

Wellbeing over the previous week (WB): Wellbe-
ing was assessed on a 10 cm visual analog scale
(VAS), on which patients were asked to grade
the impact of the disease on their wellbeing
over the previous week by drawing a vertical
line at a point reflecting their choice on the
scale. A vertical line at 0 indicated that the dis-
ease had no effect on the patient’s wellbeing
and 10 indicated that the disease had the worst
possible effect on the patient’s wellbeing.

PsAQoL: PsAQoL is an index specifically de-
signed for patients with PsA (20). In brief,
PsAQol contains 20 items, which comprise
statements that the patient is asked to de-
scribe as either true or false. For every true
statement, a mark of 1 is given. The higher the
total score (up to a maximum of 20), the higher
is the impact of PsA on the individual patient’s
quality of life.

ASQolL: This is an 18-item dichotomous scale
that assesses the impact of interventions in AS,
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on which the higher the value is the worse the
impact of the disease is, which is indicative pf
an adevrse effect on quality of life.

Functional ability

The Bath Ankylosing Spondylitis Function Index
(BASFI) is well established as a means of assess-
ing a patients' functional ability (24).

Assessment of the effect of treatment (TXE)

The effect of treatment was assessed using a
10 cm VAS, on which patients were asked to
grade the perceived effect that the treatment
had on their disease by drawing a vertical line
on a scale from 0 to 10, where the maximum
beneficial effect was indicated by a line at 10,
whereas no effect was indicated by a line at 0.

Baseline assessment of demographic and clinical
characteristics of the PsA and SpA/control groups
Baseline demographic characteristics, includ-
ing age, gender, and ethnicity, were recorded
for both PsA and control groups, as were the
following clinical characteristics: disease dura-
tion, phenotypic predominance, type of arthri-
tis, dactylitis, enthesitis, HLA status, ESR, CRP,
BASDAI, BASFI, WB, TxE, PsAQoL (for the PsA
group), and ASQoL (for the SpA/control group).

Assessing differences between different DMARD
treatments in PsA patients and controls

Assessing differences between baseline and
following treatment with DMARDs

For both PsA and control groups, patients'data
obtained via the baseline questionnaire were
compared with follow-up data (representing
the post-treatment effect of DMARDs).

Assessing differences between the three com-
monly used DMARDs (MTX, SSZ, and LFN) in PsA
The use of the three commonly used DMARDs
(e, MTX, SSZ, and LFN) in PsA was evaluated.
The initial analysis took place with the aim of
assessing differences between three groups of
PsA patients, who were treated with just one
of the DMARDs. Within each group, we com-
pared the clinical characteristics at baseline
with those at follow-up. We then compared
the same data across groups to evaluate the
effect of each of the DMARD:s.

Patients on other DMARDs such as ciclosporin
(CsA) or on combination treatment (MTX plus SSZ
or MTX plus LFN) were not included in the analysis.

Assessing differences between the two most
commonly used DMARDs (MTX and SSZ) in SpAs
other than PsA (controls)

The DMARD effects of MTX and SSZ on SpAs
excluding PsA (controls) were analyzed and

compared with the effect of each drug on PsA.
There were no patients on LFN in this treat-
ment group because LFN is not licensed for
use in SpAs other than PsA.

Assessing differences in the TXE of MTX and SSZ
across the PsA and control groups

The efficacy of MTX and SSZ as indicated by
TXE was analyzed and compared across the PsA
and control groups.

Statistical analysis

Statistical Package for the Social Sciences (SPSS)
software version 21.0 (IBM Corp,; Armonk, NY,
USA) was used for statistical analysis. Statistical
analysis was conducted using a non-paramet-
ric Chi? test to determine differences between
the treatment and control groups.

Ethical approval

The data analyzed in this study were part of a
larger longitudinal study that aimed to assess dif-
ferences in the disease progression of SpAs be-
tween ethnic groups. The project was approved
by the Ethics Committee (REC: 07/H0701/74).

Results

From a total of 263 patients with any SpA
who had follow-up data (longitudinal data)
available in the LoRoS, there were a total of 73
patients on MTX, SSZ, and LFN. Among these,
571 patients (male-to-female ratio [M:F]=18:33)
had PsA (22 on MTX, 16 on SSZ,and 13 on LFN)
and 22 had an SpA other than PsA and served
as the control group (10 were on MTX and 12
were on SS7).

Treatments

MTX: A total of 32 patients were on MTX.
Among these, 22 patients had PsA (mean age
of 50.8 years, standard deviation [SD] of £15.5
years, range of 18-80 years) and 10 patients
had an SpA other than PsA (mean age of 43.9
years, SD of £15.5 years). Although the patients
with PsA on MTX were generally older than the
control patients on MTX, the difference was
not statistically significant (p=0.25).

SSZ: A total of 28 patients were on SSZ.
Among these, 16 patients were treated for
PsA (mean age of 47.6 years, SD of £10.4
years, range of 30-63 years) and 12 were
treated for SpAs other than PsA (mean age
of 57.4 years, SD of £16.5 years). There were
no notable differences in disease activity and
functional ability between patients in the SSZ
group and those in the other two treatment
groups (MTX and LFN).

LFN: A total of 13 patients were on LFN (all of
whom had PsA), with a mean age of 51 years
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(SD of +12.7 years) and a range of 33-73
years.

Indications for DMARDS in the control group

The indications for the use of DMARDs in the

control group were as follows:
In the MTX group (n=10), eight pa-
tients were treated for uveitis, two of
whom had AS and peripheral disease
in addition to uveitis, and two patients
for undifferentiated SpA. All patients
except one were Caucasians. Four of
the 10 patients had a family history of
SpA.
In the SSZ group (n=12), there were two
patients with AS and peripheral arthritis,
six patients with ulcerative colitis, two
patients with Crohn’s disease, and two
patients with reactive arthritis.
There were no patients on LFN in this
group with SpAs other than PsA to act as
a control group for the PsA patients on
LFN, as there is no approval for the use
of this drug in this group of patients.

Total Groups of PsA Patients and Controls

Baseline assessment of demographic and clinical
characteristics of PsA patients and controls on
treatment

Baseline clinical assessments and differences be-
tween PsA patients and controls
With regard to demographic characteristics,
there were significantly more women in the
control group than in the PsA group (M:F=2:20
versus 18:33; p=0.02) (Table 1).

Clinical assessment showed that there were
more patients with enthesitis (13 versus 9;
p=0.003) and having both axial and peripher-
al disease (7 versus 2; p=0.006) in the control
group in comparison to the PsA group (Table 1).

Regarding the clinical assessment character-
istics, the PsA group had worse BASDAI and
BASFI scores at baseline in comparison to the
controls (7.3+£1.6 versus 6.24+2.05; p=0.03 and
7.141.5 versus 5.142.4; p=0.001, respectively)
(Table 1).

Post-DMARD TXE in PsA patients and controls

On examining the effects of DMARDs in the
control and PsA groups, the BASFI score and
TXE after treatment with DMARDs were worse
in the PsA group in comparison to the controls
(6.342.1 versus 4.9+2.8; p=0.04 and 3.8+2.9 ver-
sus 5.9+2.4; p=0.002, respectively).

The baseline demographics, clinical character-
istics, and statistically significant differences in
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Table 1. Demographic and clinical characteristics of the total group of patients with PsA and the
total group of patients with SpAs other than PsA (controls) on conventional DMARDs

Psoriatic arthritis Controls
(n=51) (n=22) Statistical
mean numbers mean numbers significance
(+SD) (+SD) p<0.05
Age (total group) 49.8 (+12.8) 50.6 (+16) 0.82
Gender (M:F) 18:33 2:20 0.02
Caucasian/Asian/ African/mixed 311141214 17141110 0.13/0.45/0.82
Disease duration (years) 9.9(+9.1) 16 (+15.7) 0.09
Predominant axial disease 4 5 0.06
Cervical spine 11 3 0.42
Thoracic spine 5 5 0.12
Lumbar spine 9 3 0.66
Arthritis 23 15 0.07
Symmetrical 4 3 0.4
Asymmetrical 15 2 0.06
Oligoarticular 4 3 0.4
Both axial and peripheral disease 2 7 0.0006 SS
Enthesitis 9 13 0.0003 SS
Dactylitis 2 0 0.41
HLA B27
Positive 2 5 0.008 SS
Negative 22 15 0.05
Not done 27 2 0.0005
ESR at baseline (mm/hr) 20.3(x19.9) 19.4(+14.8) 0.82
CRP at baseline (mg/dL) 6.7 (4+33) 16.4(+21.9) 0.05
BASDAI at baseline 7.3(+1.6) 6.2 (+2.05) 0.032SS
BASDAI after DMARDs 6.5(+2.2) 6.1(+1.9) 0.43
BASFI at baseline 7.1(+1.5) 5.1(+2.4) 0.001SS
BASFI after DMARDs 6.3(x2.1) 4.9(+2.8) 0.04 SS
Wellbeing at baseline 5.1(x2.1) 6 (+2.5) 0.14
Wellbeing after DMARDs 5.9(+2.6) 5.9(+2.4) 0.99
TXE at baseline 3.6(+2.4) 3.9(+2.5) 0.63
TXE after DMARDs 3.8(x2.9) 5.9(x2.4) 0.002 SS
PsAQolL (follow-up) 12.5(+5.1) Not done N/A
ASQol (follow-up) Not done 12.05 (+4.15) N/A

SS: statistically significant.

ESR: erythrocyte sedimentation rate (mm/hr); CRP: C-reactive protein (mg/dL); BASDAI: Bath Ankylosing
Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondylitis Function Index; TXE: treatment effect;
PsAQoL: psoriatic arthritis quality of life; ASQoL: ankylosing spondylitis quality of life
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the characteristics of patients in each group
(PsA patients versus controls) are summarized
inTable 1.

Assessing differences between treatments in PsA
patients and controls

Assessing differences between baseline and the
situation following treatment with DMARDs

PsA: Differences between baseline and follow-up
between the three different DMARDs used

The demographic and clinical characteristics,
including BASDAI, BASFI, WB, TxE, and PsAQoL,
of the PsA group on each of the DMARDs used
(MTX, SSZ, and LFN) and statistically significant
differences between treatments are shown in
Table 2.

Figure 1 is a graphical representation of the
mean values of each of the indices (BASDAI,
BASFI, TXE, and WB) as recorded at baseline and
following treatment with MTX, SSZ, and LFN in
the PsA group. No statistically significant differ-
ence was identified.

Controls: Differences between baseline and
follow-up between the two different DMARDs
used

Figure 2 is a graphical representation of the
mean values of each of the indices (BASDA|,
BASFI, TxE, and WB) as recorded at baseline and
following treatment with MTX and SSZ in the
control group. No statistically significant differ-
ence was identified.

Assessing differences between the three commonly
used DMARDs (MTX, SSZ, and LFN) in PsA

Baseline: Comparison between patients on each
of the three DMARDs at baseline in the PsA group
Among the PsA patients, there were more fe-
male patients in the SSZ subgroup (p<0.05).
There was no other difference between the
three PsA subgroups at baseline with regard to
age, ethnic origin, disease onset and duration,
CRP, or ESR (Table 2).

Clinical assessments in PsA

Patients on LFN had worse activity as indicat-
ed by the BASDAI score at baseline (7.3+1.5)
in comparison to those on MTX (6.1£1.7)
(p=0.04). There were no statistically significant
differences in WB or TXE between the three dif-
ferent subgroups (MTX, SSZ, and LFN) at base-
line (Table 2).

Patients who were subsequently treated with
LFN had a worse BASFI score at baseline in
comparison to patients subsequently treated
with MTX and SSZ (p=0.08).
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Table 2. Differences from comparisons of conventional DMARDS in the PsA group

Demographic Characteristics MTXgroup  LFNgroup  SSZgroup MTXvs SSZvs SSZvs
and parameters (n=22) (n=13) (n=16) LFN  LFN MTX
Age [mean (sd)] 50.8(15.51) 51.0(12.7) 47.6(10.41) 09 04 04
Gender (M:F) 9:13 7:6 2:14 0.1 0.01 0.05
Caucasian [nr (%)] 16(72.7%)  7(53.8%) 8(50%) 007 08 01
Asian [nr (%)] 5(22.7%)  5(38.4%) 4(25%) 05 04 08
African/Afro-Caribbean [nr (%)] 1(4.5%) 1(7.6%) 2(125%) 08 06 03
Mixed [nr (%)] 0 0 2(125%) NS 01 0.08
Disease duration [mean (sd)] 8.7(7.7) 11.2(8.3) 10.07(11.3) 0.3 0.7 0.6
Mean age of disease onset [mean (sd)] 38.8(19.4) 31.7(17.2)  35(6.72) 02 05 04
Mean age at diagnosis [mean (sd)] 44.7(16.6) 38.7(11.8) 405(9.43) 03 06 03
ESR baseline [mean (sd)] 17.8(15.6) 21.1(22.8) 16.3(103) 06 04 0.7
ESR on follow up [mean (sd)] 179(16.4) 23.1(24.7) 20.1(185) 04 07 06
CRP baseline [mean (sd)] 7.1(5.8) 8.4(6.6) 5.3(2.3) 05 01 02
CRP follow up [mean (sd)] 9.6(7.6) 7.1(6.6) 6.95 (4.4) 03 09 0.2
BASDAI baseline [mean (sd))] 6.1(1.7) 7.3(1.5) 6.5(1.5) 004 02 04
BASDAI after DMARDSs [mean (sd)] 56(1.97)  7.03(2.5 66(2) 007 06 0.1
BASFI baseline [mean (sd)] 55(2.24)  7.08(2.5 5.7(2) 008 01 07
BASFI after DMARDs [mean (sd)] 5.4(2.07) 7.1(2.4) 6.6(2.1) 0.03(SS) 0.5 0.09
Effect of Tx baseline [mean (sd)] 42(2.5) 49(2.2) 4.2(2.6) 04 05 09
Tx effect after DMARDSs [mean (sd)] 3.7(3) 2.9(3.1) 49(2.6) 04 007 0.2
WBpw baseline [mean (sd)] 5.6(1.9) 6.4(2.9) 6.4(1.2) 03 09 01
WBpw after DMARDs [mean (sd)] 5.9(2.6) 5.9(3.1) 6.2(2.2) 09 08 07
PsAQoL** [mean (sd)] 14.(5.5) 13.3(6.1) 10.2(3.9) 0.7 0.1 0.025(SS)

SS: statistically significant.

Demographic and clinical characteristics, including indices of disease activity (ESR, CRP, and BASDAI) and function (BASFI), the effect of the
disease on wellbeing over the previous week (WB), treatment effect (TxE), and psoriatic arthritis quality of life (PsAQoL), of the PsA group on each
of the DMARDs used (MTX, SSZ, and LFN) and differences determined from comparisons between the three different DMARDs used in PsA.

Post-DMARD use

Comparison between PsA patients across the
three treatment subgroups (MTX, SSZ, and LFN)

Regarding the BASDAI, TxE, and WB scores, no
statistically significant difference was noted
between the three different subgroups of PsA
patients (Table 2). Differences were, however,
noted in the BASFI and PsAQolL scores (Table 2).

BASFI

The elevated BASFI index in the LFN group
during baseline assessment remained high af-
ter treatment in comparison to the other two
treatment groups (MTX and SSZ). This differ-
ence was statistically significant between the
MTX and LFN groups (p=0.03) after treatment
with DMARD:s (Table 2).

PsAQolL
The PsAQoL index was noted to be lower in

patients on SSZ (10.2+3.9 for SSZ in compari-
son to LFN [13.3+6.1]and MTX [14£5.5]), with a
statistically significant difference between the
SSZ and MTX groups (p=0.02).

Trends toward statistical significance

Although the effect of the disease on well-
being was similar between the three groups,
the BASDAI score was lower in the MTX group
both at baseline and after treatment (6.1%£1.7
and 5.6+1.9, respectively) and higher in the
LFN group (7.3+1.5 and 7.03+2.5, respective-
ly). The difference, although it was significant
at baseline (p=0.04), was not significant after
treatment (p=0.07).

TxE

Treatment with LFN gave rise to a trend to-
ward worse TxE values, with a mean value of
2.94+3.1 at the follow-up assessment with re-
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spect to a mean value of 4.9+2.3 at baseline.
The difference, however, did not reach statisti-
cal significance (p=0.07).

Among the PsA patients, the SSZ group ex-
hibited better TxE values than the MTX or
LFN groups. The SSZ group had a VAS score of
4.9642.6 in comparison to 3.78+3 in the MTX
group and 2.9+3.1 in the LFN group (p=0.07
between SSZ and LFN) (Table 2 and Figure 1).

Differences between the two DMARD subgroups
(MTX and SSZ) in the control group (SpAs other
than PsA)

Differences in demographic characteristics
between the control subgroups

Although there were significantly more wom-
en in the control group than in the PsA group,
as was previously noted (M:F=2:20 versus
18:33; p=0.02) (Table 1), the difference was not
statistically significant between women on
MTX (M:F=1:9) and those on SSZ (M: F=1:11)
(p=0.8) in the control group.

Differences in clinical characteristics between the
control subgroups at baseline.

The clinical characteristics, including indices
of disease activity (ESR, CRP, and BASDAI) and
function (BASFI), WB, TxE, and ASQoL, of the
control group subgroups are shown in Table 3.

Differences in clinical characteristics between the
control subgroups post-DMARD use/at follow-up
The values of the indices (BASDAI, BASFI, TxE,
and WB) used to assess the response to treat-
ment with MTX/SSZ are shown in Figure 2. An
improvement is indicated by lower values of
BASDAI, BASFI, and WB and higher values of TxE.

Assessing differences in TxE for MTX and SSZ
treatment between the PsA and control groups

Comparisons between PsA and control groups on
MTX and SSZ

Demographic characteristics

Patients with PsA on MTX were older, with a
mean age of 51.3+19.7 years (Table 2), in com-
parison to control group patients on MTX, who
had a mean age of 43.9+15.5 years. The differ-
ence, however, was not statistically significant
(p=0.25) (Table 3).

Clinical assessments of controls

The disease duration was longer in the control
group, with a mean of 12.2+10.1 years for those
on MTX and 19.8421.3 years for those on SSZ in
the control group in comparison to a mean of
8.71+7.79 years for MTX and 10.07+11.31 years
for SSZ in the PsA group. However, the differ-
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previous week (WB) used to assess the response to treatment from assessments at baseline
and after treatment with the conventional DMARDs methotrexate (MTX), sulfasalazine (SSZ), and
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Figure 2. BASDAI and BASFI indices, treatment effect (TxE), and wellbeing assessed over the
previous week (WB) used to assess the response to treatment from assessments at baseline and
after treatment with the conventional DMARDs methotrexate (MTX) and sulfasalazine (557) in

the control group.

ences were not significant (p=0.29 and p=0.1,
respectively).

Differences in TxE for MTX and SSZ treatment
between the PsA and control groups

The differences between the MTX and SSZ
groups in disease activity, function, WB, and
TXE for PsA patients versus controls are shown
in Figure 3.

Discussion
We present in this paper the results of an anal-
ysis of an observational retrospective pragmat-

ic study on the three conventional DMARDs
commonly used in patients with PsA, namely,
MTX, SSZ, and LFN. Clinical data, including
indices obtained from patients with PsA at
baseline (and prior to starting treatment), were
compared with the same clinical data after
treatment.

The effectiveness of traditional DMARDs (MTX
and SS7) in treating patients with PsA was com-
pared with their effectiveness in treating other
non-PsA spondyloarthropathies. Patients with
other SpAs included those with AS, peripheral
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disease, ulcerative colitis, and uveitis and spe-
cifically excluded those with PsA or psoriasis.

For PsA, all the indices used to assess the ef-
fects of DMARDs showed that all the conven-
tionally used DMARDs have some beneficial ef-
fect. However, for the non-PsA SpAs the effect
of these medications was significantly better
on two of the indices used (BASFI and TXE, as
reported by the patients).

In the PsA group, of the three DMARDs studied,
SSZ was shown to lead to significantly better TxE
values. MTX and LFN both gave rise to better
outcome measures of disease activity in patients
following treatment in comparison to baseline,
although these were not found to be statistically
significant. Similarly, quality of life as assessed by
the PsAQoL index was better in the SSZ group in
comparison to the MTX and LFN groups in the
sense that an effect was observed, but this was
not found to be statistically significant.

The lack of statistical significance may be relat-
ed to the small number of patients included in
the three retrospectively assessed treatment
arms. With this limitation in mind, observable
trends were, nevertheless, noted and exact val-
ues derived from the statistical analysis were
described.

Methotrexate has previously been shown to
be less effective than SSZ in the treatment
of PsA, which is in contrast to current NICE
guidelines, which suggest that MTX should
be a cornerstone of treatment. Kingsley et al.
(4) recently published a nationwide UK study,
which demonstrated that MTX was ineffective
in treating PsA. This study has been criticized on
account of its short duration. It has been argued
that insufficient time was allowed from the final
dose increment to assessment of the effect of
treatment. In another recent study that assessed
an approach based on tight control of PsA in the
early stages of the disease, 26% of the tight-con-
trol group remained on MTX monotherapy at
week 48 of treatment, assuming that the re-
maining patients experienced either toxicity,
inefficacy, or lack of tolerance that required ad-
ditional treatment or a change in treatment (25).
Our analysis of the retrospective data collated in
this study agrees in principle with that of Kings-
ley et al. (4), and the efficacy of MTX in treating
PsA and its position as a cornerstone treatment
are indeed questionable.

The benefit of this study is that the data that
were analyzed represent real-life data. The pa-
tients were not selected or randomized to any
defined arm. The data were obtained pragmat-
ically by the administration of a questionnaire
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Table 3. Comparison between DMARDs in control group

Demographic characteristic MTX group SSZ group Statistical
(n=10) (n=12) significance
Age 43.9 (+15.5) 57.4(+16.5) 0.0624
Gender (M:F) 1:9 11 0.88
Caucasian/Asian/African* 9/1/0 8/3/1 0.19
(/0.36/0.35 [ns])
Disease duration (years) 12.2(+£10.1) 19.8 (+21.3) 0.2
Mean age at diagnosis (years) 37.3(x18.4) 45.2 (£17.1) 0.3
Predominant axial disease™ 3 2 0.45
Cervicalfthoracic/lumbar (spine) 21312 11211 0.42/0.45/0.42
Arthritis 7 8 0.86
Symmetrical 2 1 0.42
Asymmetrical 1 1 0.88
Oligoarticular 2 1 0.42
Both axial and peripheral disease 3 4 0.453
Enthesitis 4 9 0.096
Dactylitis 0 0 N/A
BASDAI at baseline 6.6 (+2.1) 5.9 (+2.04) 0.4
BASDAI after DMARDs 6.7 (x1.9) 5.6 (x1.9) 0.19
BASFI at baseline 5.2 (+2.8) 5.03(x2.8) 0.8
BASFI after DMARDs 5.3(x2.7) 4.5 (£3) 0.51
ESR 17.1(£14.5) 21.8(£13.3) 0.44
CRP 22.5(+33.9) 10.1(+10.06) 0.28
HLA B27 status (positive/negative/not done) 2/5/3 3/10/3 0.09
TXE at baseline 3.3(+2.8) 4.6 (+2.4) 0.26
TXE after DMARDs 3.36(+2.8) 4.6 (x2.4) 0.28
WB at baseline 6.4 (+2.8) 5.6 (+2.2) 0.47
WB after DMARDs 6.4(+2.8) 5.5 (x2.1) 0.41
ASQoL 13(£3.3) 11.1(£5) 0.299

Demographic and clinical characteristics, including indices of disease activity (ESR, CRP, and BASDAI) and function (BASFI), the
effect of the disease on wellbeing over the previous week (WB), treatment effect (TxE), and ankylosing spondylitis quality of life
(ASQol), of the group with SpAs other than PsA (controls) on each of the DMARDs used (MTX and SSZ) and differences determined

from comparisons between the two different DMARDs used in the control group with SpAs other than PsA.

ESR: erythrocyte sedimentation rate (mm/hr); CRP: C-reactive protein (mg/dL); BASDAI: Bath Ankylosing Spondylitis Disease
Activity Index; BASFI: Bath Ankylosing Spondylitis Function Index; TxE: treatment effect; PsAQoL: psoriatic arthritis quality of life;

ASQoL: ankylosing spondylitis quality of life
#There were no mixed-race patients in the control group
*Predominant axial disease: indicative of Ankylosing Spondylitis

at baseline and longitudinally during clinical
assessments. Despite the small number of
patients in each DMARD treatment arm, the
longitudinal data are of value. They enabled a
comparison not only of patients’ perceptions
of the disease before and after treatment but
also between patients with PsA and those with
other SpAs treated in two different arms with
the same treatment namely MTX and SSZ.

Patients underwent diagnosis by rheumatolo-
gists, and the choice of treatment was in each
case in accordance with the relevant national
guidelines.

Various other observations can be derived
from this study. Firstly, regarding the age of pa-
tients included in the three groups, although
there was no statistically significant difference
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between the mean ages of patients in the
three groups, MTX was given to patients over
a broader age range (from 18 to 80 years) by
when compared to the other two DMARDs. The
age ranges for SSZ and LFN were 30-63 years
and 33-73 vyears, respectively. This suggests
that clinicians (at least in our hospitals) are per-
haps more confident in the use of MTX in both
younger and older patient age groups. This is in
addition to the consideration of MTX use as a
first-line option according to clinical guidelines.

A limitation of this study is that the exact dose
of MTX was not recorded. Therefore, we are un-
able to assess in retrospect whether patients
on MTX were offered the maximum treatment
dosages or were undertreated.

Another limitation is that the indices used
may be questionable because they represent
perceptions and are not specific for PsA, as the
registry was initially developed for patients
with IBP and the archetypal model used was
that of AS. Consequently, BASDAI and BASFI
(indices of AS) were used. When it subsequent-
ly became apparent that a significant number
of patients with characteristics of IBP who were
included in the registry had psoriasis, the regis-
try was expanded to include PsA patients, and,
furthermore, generic indices were used (such
as HAQ and Short Form 36), which, however,
were not included in the initial assessment in
2004. This prevented these indices from being
included in this analysis. ESR and CRP data (al-
though these were routinely obtained for all
our patients) were not able to be accurately
obtained at the time of the relevant follow-up
assessments owing to technical issues (a
change from paper to electronic results), and,
because the use of these indices is question-
able in SpAs and PsA, they were not used in the
follow-up analysis.

The small number of patients included in each
arm of the treatment groups in both PsA pa-
tients and controls prevented us from being
able to perform a statistical analysis. Our data
did not show any statistically significant dif-
ference in the effect of treatment between
MTX and LFN in the PsA group. Nevertheless,
despite the small numbers, there was a statisti-
cally significant difference in some parameters,
such as the PsAQolL score, between MTX and
SSZ (p=0.02) in the PsA group, as patients on
SSZ displayed a better quality of life as assessed
by the PsAQoL score.

The fact that the baseline data for LFN were
worse may be explained by the protocols that
were followed, as LFN is not a first-line treat-
ment in the NHS. Perhaps the patients on LFN



Roussou and Bouraoui. DMARDSs in PsA

W

— EMTX
587

BASDAIBASDAI
PsA controls

BASFI BASDAI
PsA  controls

TxXE PsA  TxE

T
WBPsA  WB

controls controls

Figure 3. BASDAI and BASFI indices, treatment effect (TxE), and wellbeing assessed over the pre-
vious week (WB) of PsA patients and controls on MTX and SSZ after at least 1 year of treatment

with the two DMARD:s.

were those that had worse disease and were
therefore started on the relevant treatment.

Strength of conclusions permitted by study design
This type of retrospective analysis does not
permit conclusions to have the same strength
as may be facilitated by RCTs. It does, howev-
er, represent real-life data, and RCTs are devel-
oped to be applied in real life. Ideally, RCT data
and real-life data should coincide in the level of
clinical significance they provide. Failure to do
so may represent poor design of the RCT.

A review of RCTs of the DMARDs used in PsA is
presented below.

DMARDs for PsA

Review

Most data support the use of SSZ for PsA with
peripheral joint disease. The effect, however,
seems to be modest. There are six RCTs, which
included a total of 782 patients (5-10), that
compared SSZ monotherapy (n=385) versus
placebo (n=397) or symptomatic treatment
using analgesics, small doses of prednisolone
(<5 mg/day), or non-steroidal anti-inflamma-
tory drugs (NSAIDs). Their findings support the
use of SSZ for PsA in both its peripheral and
axial manifestations and also showed improve-
ments in skin psoriasis (26-28).

Clegg et al. (8) conducted a multicenter study
in 221 patients who were given either SSZ (2
g/day) or placebo for 36 weeks. The primary
evaluation criterion was achievement of the
Outcome Measures in Rheumatology response
(improvement of 30% or greater in two of the
following four items: tender joint count, swol-
len joint count, overall patient assessment, and
overall physician assessment). The proportion
of patients who met the response criteria was

significantly greater in the SSZ group in com-
parison to the placebo group (57.8% versus
44.2%; p<0.05). SSZ was ineffective in axial dis-
ease in this study.

Combe et al. (9) compared SSZ (2 g/day) with
placebo in 120 patients followed up over 24
weeks. In this study, pain relief was greater in
the SSZ group, whereas there was no differ-
ence in the overall patient VAS assessment,
morning stiffness, tender joint count, swollen
joint count, ESR, or CRP.

In a multicenter randomized placebo-con-
trolled study of patients (n=351) with SpA, of
whom 136 had PsA treated with either SSZ (3
g/day) or placebo for 24 weeks, the SSZ group
showed significant improvements in overall
patient VAS and VAS on pain (10).

MTX

Methotrexate has been the subject of great de-
bate, in particular from the results of a recent
multicenter RCT in the UK. This trial ran for 6
months to assess the use of MTX in PsA (4).
Patients with active PsA involving at least one
peripheral joint were randomized to receive
either MTX at a target dose of 15 mg/week or
matched placebo. MTX was given initially at
7.5 mg/week and increased at 4 weeks to 10
mag/week and, at 8 weeks, to the target dose
of 15 mg/week. According to the study proto-
col, in patients with persistent active disease
the dosage could be increased at the discre-
tion of the supervising rheumatologist to 20
mag/week at 4 months and 25 mg/week at 5
months. Consequently, because the study ran
for 6 months those patients who needed 20
mg/week remained in the study for 8 weeks,
whereas those who needed 25 mg/week re-
mained in the study for a further 4 weeks prior
to undergoing the final 6-month assessment.
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Regression analysis showed a statistically sig-
nificant benefit in the MTX group, but only as
indicated by the patients’and assessors'global
assessment. Assessments of tender/swollen
joints, ESR, CRP, and pain were not statistically
different between the MTX and the placebo
group. Enthesitis, dactylitis, and superim-
posed axial disease were not included in the
disease characteristics, and the fact that the
study included an assessment of monoarticu-
lar disease, which is difficult to control, raised
concerns.

Methotrexate has been recommended as a
first-choice DMARD on the basis of its broad
therapeutic dose range (7.5-30 mg/week), dif-
ferent administration forms (oral, intramuscular
[IM], or subcutaneous), and the availability of
data on both PsA and psoriasis but also other
rheumatic diseases (26). For example, evidence
from rheumatoid arthritis (RA) suggests that a
dose of 25 mg/week is more efficacious and
more appropriate than lower dosages. Four
randomized controlled double-blind studies
and seven open-label studies have been iden-
tified that relate to the use of MTX in PsA.

Data supporting the use of MTX in PsA were
first presented in 1964 for 21 patients (27). This
was a crossover study in which patients were
given MTX at 25 mg intravenously, followed by
three escalating dosages of 1-3 mg/kg intrave-
nously at intervals of 10 days. Significant im-
provements were noted in swollen joint count,
range of motion, skin lesions, and ESR. Howev-
er, one patient died from marrow aplasia and
reports of several other side effects suggested
an unacceptable safety profile (28).

In a study by Wilkens et al. (29), 16 patients re-
ceived MTX at a weekly dosage of 7.5-15 mg
orally in three divided dosages at intervals of
12 hours and 21 patients received placebo.
After 12 weeks of treatment, the MTX group
showed a significant improvement in psoriatic
skin lesions as assessed by the physician; how-
ever, the tender and swollen joint counts were
not significantly different in the two groups.

A pilot 6-month RCT in PsA patients (n=35)
compared MTX (10 mg IM) for 6 months ver-
sus NSAIDs for 3 months followed by MTX for
the remaining 3 months. Patients who were
matched by articular pattern showed statisti-
cally significant improvements in tender/swol-
len joints, ESR, CRP, and patient and physician
global assessment (30).

Open-label or retrospective studies have taken
place that show efficacy in peripheral arthritis in
PsA and psoriasis. Abu-Shakra et al. (31) showed
that MTX could not prevent radiographic pro-
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gression in 38 patients and 38 controls with
long disease durations. Two open-label un-
controlled studies showed that a low dose of
MTX (5-15 mg/week) was associated with im-
provements in morning stiffness, joint count,
ESR, and grip strength (32, 33). Kane et al. (34)
demonstrated that MTX produced a clinical re-
sponse in PsA by reducing, but not abolishing,
the inflammatory infiltrate, expression of adhe-
sion molecules, and gene expression of matrix
metalloproteinase-3  and  pro-inflammatory
cytokines. However, MTX did not reduce hyper-
vascularity, which is a prominent differentiating
feature of the synovium in PsA (34).

Kragballe et al. (35) demonstrated in their ret-
rospective analysis that the response of PsA
to MTX was mainly due to the short duration
of arthritis and was not related to the severi-
ty of disease. Ranza et al. (36) from their data
confirm that MTX is of value in most patients
with psoriatic polyarthritis (60%), but in their
experience MTX provides maximum efficacy if
6 months of therapy is allowed.

Ricci et al. (37) in their observational retrospec-
tive analysis demonstrated that in a setting of
clinical practice MTX had good performance
over 3 years in patients with peripheral PsA.
Almost 60% of them were still taking this drug
at the end of the study period, and toxicity
was more than acceptable. In their opinion,
MTX might be considered the non-biological
DMARD of choice for the treatment of this con-
dition. However, it should be used earlier and
at higher doses. A similar report was made by
Chadran et al. (38). They reported that the dose
of MTX used (10 mg/week versus 16 mg/week)
did not alter its ability to achieve a 40% reduc-
tion in joint count; however, starting treatment
earlier in the disease course can slow the ra-
diographic progression of disease. Chadran
et al. (31) presented a reappraisal of data and
reviewed older reports published by the same
department and presented by Abu-Shakra.

Transaminases should be carefully monitored
in patients with PsA receiving MTX owing to
the potential of increased hepatic toxicity (39,
40). The risk is increased in association with
obesity, diabetes, alcohol intake, non-alco-
holic steatohepatitis, or concurrent therapy
with other hepatotoxic drugs such as statins.
In some cases a liver biopsy may be recom-
mended (41). Male gender and increased age
have also been found to be associated with
an increased risk of increases in transaminases
(42), whereas supplementation with folic acid
reduces abnormalities in liver function with no
effect on efficacy in RA (43). The same regime
of folic acid is recommended for PsA. Liver tox-

icity observed with MTX is summarized in a re-
view by Soriano and McHugh (44).

A study comparing MTX and CsA by Spada-
ro et al. (45) found that the two drugs were
equally effective in bringing about clinical
improvements in parameters such as the
number of painful/tender joints, Ritchie index,
grip strength, Psoriasis Area and Severity Index
(PASI), and patient and physician global assess-
ments. Liver toxicity was observed in the MTX
group but not in the CsA group.

Leflunomide (LFN): Data supporting the efficacy
of LFN in peripheral arthritis and psoriasis were
produced by a multinational double-blind
randomized placebo-controlled clinical tri-
al conducted over 24 weeks that compared
LFN monotherapy (daily loading dose of 100
mg for 3 days followed by 20 mg/day) (n=95)
versus placebo (n=91). In this study, which
was named the Treatment of Psoriatic Arthritis
Study (3), the primary evaluation criterion was
the Psoriatic Arthritis Response Criteria Index,
which showed a significant improvement
in 58.9% of patients treated with LFN after 6
months in comparison to 30% of the placebo
group. The American College of Rheumatolo-
gy 20% response and PASI 50 index were also
higher in the LFN group in comparison to the
placebo group (36.3% versus 20% and 30.4%
versus 18%, respectively).

In an open trial of patients with previous expo-
sure to DMARDs, 8 of the 12 patients who were
enrolled exhibited at least a partial response
(46). Liang et al. (47) showed that in a prelimi-
nary study of 10 patients with psoriasis vulgaris
and PsA treatment with LFN led to an improve-
ment in PsA but not in psoriasis vulgaris.

Ethics Committee Approval: Ethics committee approv-
al was received for this study from the ethics com-
mittee of South East Coast Surrey (07/H0701/74).

Informed Consent: Written informed consent was ob-
tained from who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - ER, AB,; Design - ER,
AB, Data Collection and/or Processing - ER, AB, Anal-
ysis and/or Interpretation - ER, AB; Literature Search
- ER,; Writing Manuscript - ER, AB; Critical Review - J.D.

Acknowledgements: The authors would like to thank
Jonathan Dinmore and Andreas Georgiou.

Conflict of Interest: No conflict of interest was de-
clared by the authors.

Financial Disclosure: The authors declared that this
study has received no financial support.

Roussou and Bouraoui. DMARDSs in PsA

References

1. Gossec L, Ramiro S, Cutolo M, Dougados M, De
Wit M, Emery P, et al. SPO035 Eular recommen-
dation update on the management of psoriatic
arthritis. Ann Rheum Dis 2015; 74:9 [CrossRef]

2. Ash Z, Gaujoux-Viala C, Gossec L, Hensor EM,
FitzGerald O, Winthrop K, et al. A systematic lit-
erature review of drug therapies for the treat-
ment of psoriatic arthritis: current evidence and
meta-analysis informing the EULAR recommen-
dations for the management of psoriatic arthri-
tis. Ann Rheum Dis 2012; 71: 319-26. [CrossRef]

3. Kaltwasser JP. Nash P. Gladman D, Rosen CF,
Behrens F, Jones P, et al. Efficacy and safety of
leflunomide in the treatment of psoriatic arthri-
tis and psoriasis: a multinational, double-blind,
randomized, placebo-controlled clinical trial.
Arthritis Rheum 2004; 50: 1939-50. [CrossRef]

4. Kingsley GH, Kowalczyk A, Taylor H, lbrahim F,
Packam JC, McHugh NJ, et al. A randomized
placebo controlled trial of methotrexate in pso-
riatic arthritis. Rheumatology 2012; 51: 1368-77.
[CrossRef]

5. Farr M, Kitas G, Waterhouse L., Jubb R, Felix-Da-
vies D, Bacon PA. Sulphasalazine in PsA: A dou-
ble blind placebo-controlled study. Br J Rheu-
matol 1990; 29: 46-9. [CrossRef]

6.  Fraser SM, Hopkins R, Hunter JA, Neumann V,
Capell HA, Bird HA. Sulphasalazine in the man-
agement of psoriatic arthritis. Br J Rheumatol
1993; 32: 923-5. [CrossRef]

7. Gupta AK, Grober JS, Hamilton TA, Ellis CN, Sie-
gel MT, Voorhees JJ et Al. Sulphasalazine thera-
py for psoriatic arthritis: a double blind place-
bo-controlled trial. J Rheumatol 1995; 22: 894-8.

8. Clegg DO, Reda DJ, Mejias E, Cannon GW, Wels-
man MH, Taylor T, et al. Comparison of sulphasal-
azine and placebo in the treatment of psoriatic
arthritis. A Department of Veterans Affairs Coop-
erative Studt. Arthritis Rheum 1996; 39: 2013-20.
[CrossRef]

9. Combe B, Goupille P, Kuntz JL, Tebib J, Liote F, Bre-
geon C. Sulphasalazine in psoriatic arthritis: a ran-
domized multicentre, placebo controlled study.
Br J Rheumatol 1996; 35: 664-8. [CrossRef]

10. Dougados M, van der Linden S, Leirisalo-Repo
M, Huitfeldt B, Juhlin R, Zeidler H, et al. Sulphas-
alazine in the treatment of spondyloarthropa-
thy. A randomized multicentre, double blind
placebo-controlled study. Arthritis Rheum
1995; 38: 618-27. [CrossRef]

11. Taylor W, Gladman D, Helliwell P, Marchesoni
A, Mease P, Mielants H. Classification criteria
for psoriatic arthritis: development of new cri-
teria from a large international study. Arthritis
Rheum 2006; 54: 2665-73. [CrossRef]

12. Rudvaleit M., van der Heijde D, Landewe R, List-
ing J, Akkoc N, Brandt J, et al. The development
of assessment of spondyloarthritis internation-
al society (ASAS) classification criteria for Axial
Spondylo-arthritis (part Il): validation and final
selection. Ann Rheum Dis 2009; 68: 777-83.
[CrossRef]

13.  Rudvaleit M, van der Heijde, Landewe R, Akkoc
N, Brandt J, Chou CT, et al. The Assessment of
SpondyloArthritis International Society (ASAS)


https://doi.org/10.1136/annrheumdis-2015-eular.6606
https://doi.org/10.1136/ard.2011.150995
https://doi.org/10.1002/art.20253
https://doi.org/10.1093/rheumatology/kes001
https://doi.org/10.1093/rheumatology/29.1.46
https://doi.org/10.1093/rheumatology/32.10.923
https://doi.org/10.1002/art.1780391209
https://doi.org/10.1093/rheumatology/35.7.664
https://doi.org/10.1002/art.1780380507
https://doi.org/10.1002/art.21972
https://doi.org/10.1136/ard.2009.108233

10

Roussou and Bouraoui. DMARDSs in PsA

20.

21.

22.

23.

classification criteria for peripheral spodyloar-
thritis and spondyloarthritis in general. Ann
Rheum Dis 2011; 70: 25-31. [CrossRef]

Calin A, Porta J, Fries JF, Schurman DJ. Clinical
history as a screening test for ankylosing spon-
dylitis. JAMA 1977; 237: 2613-4. [CrossRef]
Rudwaleit, M, Metter A, Listing J, Sieper J, Braun
J. Inflammatory back pain in ankylosing spondy-
litis: A reassessment of the clinical history for ap-
plication as classification and diagnostic criteria.
Arthritis Rheum 2006; 54: 569-78. [CrossRef]
Sieper J, Van der Heijde D, Landewe R, Brandt J,
Burgos-Vegas R, Collantes-Estevez E, et al. New
criteria for inflammatory back pain in patients
with chronic back pain: A real patient exercise
by experts from the Assessment of Spondy-
loarthritis International Society. Ann Rheum Dis
20009; 68: 784-8. [CrossRef]

Roussou E, Jurik AG. Difficulties for the detec-
tion of positive signs of sacrailiitis in spondy-
loarthritides by magnetic resonance imaging
(MRI) in everyday clinical practice Clin Exp
Rheumatol 2011; 29: 594-5.

Roussou E, Chopra S, Ngandu DL. Phenotypic
and clinical differences between Caucasian and
South Asian patients with psoriatic arthritis liv-
ing in North East London. Clin Rheumatol 2013;
32:591-9. [CrossRef]

Garrett S, Jenkinson T, Kennedy LG, Whitelock
H, Gaisford P, Calin A. A new approach to defin-
ing disease status in ankylosing spondylitis: The
Bath Ankylosing Spondylitis Disease Activity
Index. J Rheumatol 1994; 21: 2286-91.
McKenna S, Doward L, Whalley D, Tennant A,
Emery P, Veale D. Development of the psoriatic
Arthritis quality of life: a quality of life instru-
ment specific to psoriatic arthritis. Ann Rheum
Dis 2004; 63: 162-9. [CrossRef]

Doward L, Sporenberg A, Cook S, Whalley D,
Helliwell P, Kay L, et al. Development of the
ASQol: a quality of life instrument specific for
ankylosing spondylitis. Ann Rheum Dis 2003;
62: 20-6. [CrossRef]

Blackmore M, Gladman DD, Husted J, Long J,
Farewell VT. Measuring health status in psoriatic
arthiritis: the HAQ and its modification. J Rheu-
matol 1995; 22: 886-93.

Husted JA, Brian T, Farewell VT, Schentag CT, Glad-
man DD. Description and prediction of physical
functional disability in psoriatic arthritis (PsA): a lon-
gitudinal analysis using a Markov model approach.
Arthritis Rheum 2005; 53: 404-9. [CrossRef]

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

Calin A, Garrett S, Whitelock H, Kennedy LG, O'Hea
J, Mallorie P, et al. A new approach to defining
functional ability in ankylosing spondylitis: The
development of the Bath Ankylosing Spondylitis
Functional Index. J Rheumatol 1994; 21: 2281-5.
Coates LC, Moverley AR, McParland L, Brown
S, Navarro-Coy N, O'Dwyer JL, et al. Effect of
tight control of inflammation of early psoriatic
arthritis (TICOPA): a UK multicentre open label
randomised controlled trial. Lancet 2015; 386:
2489-98. [CrossRef]

Visser K, van der Heijde D. Optimal dosage and
route of administration of MTX in RA: a system-
atic review of the literature. Ann Rheum Dis
2009; 68: 1094-9. [CrossRef]

Black RL, O'Brien WM, Vanscott EJ, Auerbach
R, EisenAZ, Bunim JJ. Methotrexate therapy in
psoriatic arthritis; double blind study on 21 pa-
tients. JAMA 1964; 189: 743-7. [CrossRef]
Pipitone N, Kingsley GH, Manzo A, Scott DL,
Pitzalls C. Current concepts and new devel-
opments in the treatment of psoriatic arthri-
tis. Rheumatology (Oxford) 2003; 42: 1138-48.
[CrossRef]

Wilkens RF, Williams HJ, Ward JR, Egger MJ,
Reading JC, Clements PJ, et al. Randomized
double blind placebo controlled trial of low
dose pulse methotrexate in psoriatic arthritis.
Arthritis Rheum 1984; 27: 376-81. [CrossRef]
Scarpa R, Peluso R, Atteno M, Manguso F, Spano
A, lervolino S, et al. The effectiveness of a tra-
ditional therapeutic approach in early psoriatic
arhritis: results of a pilot randomised 6 month
trial with methotrexate. Clin Rheumatol 2008;
27:823-6. [CrossRef]

Abu-Shakra M, Gladman DD, Thorne JC, Long J,
Gough J, Farewell VT. Long term methotrexate
therapy in psoriatic arthritis: clinical and radio-
logical outcome. J Rheumatol 1995; 22: 241-5.
Espinosa LR, Zakraoui L, Espinosa CG, Gutierrez
F Jara LJ, Silveira LH, et al. Psoriatic arthritis:
Clinical response and side effects to methotrex-
ate therapy. J Rheumatol 1992; 19; 872-7.
Zachariae H, Zachariae E. Methotrexate in pso-
riatic arthritis. Acta Derm Venereol 1987; 67:
270-3.

Kane D, Gogarty M, O'Leary J, Silva I, Berming-
ham N, Bresnihan B, et al. Reduction of synovial
sublining layer inflammation and proinflamma-
tory cytokine expression in psoriatic arthritis
treated with methotrexate. Arthritis Rheum
2004; 50: 3286-95. [CrossRef]

35.

36.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Eur J Rheumatol 2017; 4: 1-10

Kragballe K, Zachariae E, Zachariae H. Meth-
otrexate in psoriatic arthritis: a retrospective
study. Acta Derm Venereol 1983; 63: 165-7.
Ranza R, Marchesoni A, Rosseti A, Tosi S, Gibelli
E. Methotrexate in psoriatic polyarhtritis J Rheu-
matol 1993; 20: 1804-5.

Ricci M, De Marco G, Desiati F, Mazzocchi L, Ro-
tunno L, Battafarano N, et al. Long term survival
of methotrexate in psoriatic arhritis. Reumatis-
mo 2009; 61: 125-31.

Chadran V, Schentag CT, Gladman DD. Reap-
praisal of the effectiveness of MTX in psoriatic
arhtritis: results from a longitudinal observa-
tional cohort. J Rheumatol 2008; 35: 469-71.
Whiting -O'Keefe QE, Fye KH, Sack KD. Metho-
trexate and histologic hepatic abnormalities:
a meta analysis. Am J Med 1991; 90: 711-16.
[CrossRef]

Curtis JR, Beukelman T, Onofrei A, Cassell S, Green-
berg JD, Kavanaugh A, et al. Elevated liver enzyme
tests among patients with rheumatoid arthritis or
psoriatic arthritis treated with methotrexate and/
or leflunomide. Ann Rheum Dis 2010; 69: 43-7.
[CrossRef]

Rosenberg P, Urwitz H, Johannesson A, Ros AM,
Lindholm J, Kinnman N, et al. Psoriasis patients
with diabetes type 2 are at high risk of develop-
ing liver fibrosis during MTX treatment. J Hepa-
tol 2007; 46: 1111-18. [CrossRef]

Heydendael VMR, Spuls PI, Bossuyt PM et al.
Analysis of risk factors in psoriatic patients with
mtx induced increases in transaminase levels.
Acta Dermatol. 2004; 140:1289-90.

van Ede AE, Laan RFJM, Rood MJ, Huizinga T.W.J,
Van De Laar MAFJ., Van Denderen CJ, et al. Ef-
fect of folic or folinic acid supplementation on
the toxicity and efficacy if MTX in RA. Arthritis
Rheum 2001; 44: 1515-24. [CrossRef]

Soriano ER, NJ McHugh. Therapies for peripher-
al Joint disease in psoriatic arthritis. A systemat-
ic review. J Rheumatol 2006; 33: 1422-30.
Spadaro A, Riccieri V, Sili-Scavalli A, Sensi F, Tac-
cari E, Zoppini A. Comparison of Cyclosprin A
and MTXin the treatment of psoriatic arthritis: a
one year prospective study. Clin Exp Rheumatol
1995; 13: 589-93.

Liang GC, Barr WG. Open trial of leflunomide for
refractory psoriasis and psoriatic arthritis. J Clin
Rheumatol 2001; 7: 366-70. [CrossRef]

Thami GP, Garg G. Leflunomide in psoriasis and
psoriatic arthritis: a preliminary study. 2004; 140:
1288-9.


https://doi.org/10.1136/ard.2010.133645
https://doi.org/10.1001/jama.1977.03270510035017
https://doi.org/10.1002/art.21619
https://doi.org/10.1136/ard.2008.101501
https://doi.org/10.1007/s10067-012-2139-5
https://doi.org/10.1136/ard.2003.006296
https://doi.org/10.1136/ard.62.1.20
https://doi.org/10.1002/art.21177
https://doi.org/10.1016/S0140-6736(15)00347-5
https://doi.org/10.1136/ard.2008.092668
https://doi.org/10.1001/jama.1964.03070100037007
https://doi.org/10.1093/rheumatology/keg363
https://doi.org/10.1002/art.1780270403
https://doi.org/10.1007/s10067-007-0787-7
https://doi.org/10.1002/art.20518
https://doi.org/10.1016/0002-9343(91)90667-M
https://doi.org/10.1136/ard.2008.101378
https://doi.org/10.1016/j.jhep.2007.01.024
https://doi.org/10.1002/1529-0131(200107)44:7<1515::AID-ART273>3.0.CO;2-7
https://doi.org/10.1097/00124743-200112000-00003

