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Abstract

Background—Methotrexate is a commonly used DMARD in psoriatic arthritis (PsA) but there
is conflicting evidence to support its efficacy.

Methods—Within the tight control of psoriatic arthritis (TICOPA) study, patients were treated
with methotrexate, as part of the tight control protocol or standard care. Outcomes were recorded
at the 12 week visit including joint counts, skin, nail, enthesitis, dactylitis and patient reported
measures.

Results—Of the 206 patients enrolled, 188 received methotrexate in the first 12 weeks of the trial
with 104 receiving a mean dose >15mg/week. The proportions of patients achieving the ACR
outcomes at 12 weeks were: ACR20 40.8%, ACR50 18.8% and ACR70 8.6% with 22.4%
achieving minimal disease activity (MDA). Improvements were seen in psoriasis with 27.2%
reaching a PASI75. The proportion of patients with dactylitis, and Leeds dactylitis instrument
(LDI) scores, decreased significantly (62.7% decrease in patients with dactylitis; median change
LDI -59.7 (-157.4, -26.4), p = 0.033). The decrease in proportion of patients with enthesitis
(25.7%) was significant but the median change in enthesitis score was 0. There was a trend to
higher proportions of patients receiving over 15mg/week achieving ACR20, 50 and PASI 75.

Conclusion—Despite the open-label nature of the data, improvements in multiple clinical
outcomes are seen. The proportion reaching ACR20 is higher than in MIPA (41 vs 34%) but no
comparative data are available for other outcomes. There is a suggestion of a dose-response but
this is hard to assess when patients doing well may be maintained on lower doses.
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Psoriatic arthritis (PsA) is an inflammatory arthritis causing a significant burden of joint
damage and related disability(1). Recent studies have highlighted a poorer outcome for those
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with a significant delay between symptom onset and diagnosis presumably related to a delay
in initiation of therapy(2-5). One of the most common first line therapies used for patients
with PsA is methotrexate. In Norway it was the most commonly used disease-modifying
anti-rheumatic drug (DMARD) in PsA between 2000 and 2005(6) and 39% of patients in the
ClASsification of Psoriatic ARthritis (CASPAR) study, recruited worldwide, were given
methotrexate as their first DMARD(7). Even in recent years the Swedish early PsA registry
(SwePsA) found that over half of the patients had received methotrexate(8).

Despite its frequent use, the evidence for methotrexate efficacy in PsA is lacking. Until
recently, there were only 2 small RCTs assessing its use against placebo. The first, published
in 1964, investigated the use of 1V pulsed methotrexate. Despite an improvement seen with
methotrexate, one patient died of marrow aplasia and several other adverse events were
reported(9). The second study evaluated low dose oral methotrexate with a weekly dose of
7.5-15mg spread over three consecutive days. This did show a superior response in terms of
a physicians’ assessment of arthritis and body surface area (BSA) of psoriasis(10).

Given this lack of evidence, the Methotrexate in Psoriatic Arthritis (MIPA) study started in
2003. This compared methotrexate versus placebo in 221 patients with PSA. The study
found no significant difference in ACR20, DAS28 or PSARC responses at 6 months,
although they did see an improvement in both patient and physician assessments of PsA and
psoriasis area and severity index (PASI) compared to placebo(11). This study cast doubt on
the efficacy of methotrexate in PSA but there are concerns about its design. The target dose
of methotrexate was just 15mg and only 11% of patients received doses higher than this
(with a further 11% receiving less than 15mg/week). There were a large number of drop outs
in the study and there has been concern about selection bias as patients and physicians were
aware that half of the patients would receive placebo only for 6 months. There was no
assessment of radiographic damage in the study given its short time frame and no effort to
assess other features of PSA such as enthesitis, dactylitis or axial involvement.

Some observational studies have suggested an effect with methotrexate in terms of
peripheral joints(12) and also with enthesitis and dactylitis in small numbers(13, 14).
Interestingly an updated assessment in the Toronto PSA database using a case control design
found a significant response to methotrexate and a trend towards lower radiographic
progression with patients receiving higher doses of methotrexate(15) which had not been
seen in an earlier study in 1995 when doses were much lower(16).

The aim of this study was to investigate the effectiveness of methotrexate in early DMARD
naive PsA on different disease manifestations and to investigate whether differing dosages of
methotrexate may impact outcome in a post-hoc analysis.

A total of 206 patients with early PsA were recruited into the Tight Control of Psoriatic
Acrthritis (TICOPA) trial (ISCRCTN30147736 and NCT01106079). Eligibility criteria were
adults with recent onset (<24 months symptom duration) PSA naive to disease modifying
anti-rheumatic drugs (DMARDS). Full details of the trial protocol are published(17). In brief
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summary, patients were randomised to receive tight control (TC) (n=101) or standard care
(StdC) (n=105). In the ITT patient population, the odds of achieving an ACR20 at 48 weeks
were greater in the TC arm compared to the StdC arm (odds ratio (OR): 1.91, 95% CI: 1.03,
3.55, p=0.0392). The odds of achieving ACR50 (OR: 2.36, 95% CI: 1.25, 4.47, p=0.0081)
and ACR70 (OR: 2.64, 95% ClI: 1.32, 5.26, p=0.0058) at 48 weeks were also greater.

A greater improvement was observed for other outcomes including PASI, Bath ankylosing
spondylitis disease activity index (BASDAI), Bath ankylosing spondylitis functional index
(BASFI), PsA quality of life questionnaire (PSAQoL), ASAS 20/40 and health assessment
questionnaire (HAQ) score in the TC arm. Serious adverse events (SAEs) (25 TC, 8 StdC)
were reported from 20 (9.7%) patients (13.9% (n=14) TC, 5.7% (n=6) StdC) during the
course of the study. There were no unexpected SAEs or deaths.

Within this randomized controlled trial, patients could be treated with methotrexate. In the
tight control arm, patients were treated according to an algorithm which mandated
monotherapy methotrexate as the first DMARD unless contraindicated for at least the first
12 weeks. All patients in this arm were treated with rapidly escalating doses (15mg/week for
4 weeks, 20mg/week for 2 weeks and 25mg/week thereafter if tolerated). Patients in the
standard care arm could be treated with methotrexate at the discretion of their treating
physician but it was not a requirement.

A variety of clinical outcome measures were collected every 12 weeks, including ACR
outcomes, minimal disease activity (MDA)(18), PASI(19), modified nail psoriasis severity
index (MNAPSI)(20), enthesitis scores (Leeds Enthesitis Index (14), Impact and Maastricht
ankylosing spondylitis enthesitis score(21) scores) and dactylitis measures (Leeds dactylitis
instrument(13)). At this visit, all patients were assessed by a blinded assessor who did not
know what therapy they were receiving. This analysis examines the 12 week outcomes as at
that point, the majority of patients were on methotrexate monotherapy rather than in
combination with other DMARDs. Although some patients continued on methotrexate
monotherapy throughout the 48 week study period, these were, by definition, methotrexate
responders and therefore analysis at later time points would introduce selection bias.

Response rates were compared using chi squared tests. Changes in joint counts and
continuous measures were assessed using the Wilcoxon signed rank test or Mann-Whitney U
test as appropriate. To assess the impact of higher doses of methotrexate, sub-analyses were
performed on those receiving above 15mg/week doses. These analyses were not pre-
specified in the trial protocol.

Of the 206 patients enrolled in TICOPA, 188 received oral methotrexate in the first 12 weeks
of the trial. Of these, 175 patients reached a dose of at least 15mg by 12 weeks, with 122
reaching a dose of at least 20mg and 86 reaching the top dose of 25mg. Only 5 patients
received parenteral methotrexate and these were not included in the analysis as the number
was so low. The baseline characteristics of the full trial population and the 188 patients who
received methotrexate by week 12 are shown in table 1.
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At 12 weeks, 40.8% (69/169 with no missing data) achieved an ACR20 outcome. Lower
proportions of patients achieved the ACR50 and ACR70 outcomes (table 2). Considering
individual joint counts, there was a significant reduction in tender and swollen joint counts
by 12 weeks (table 1, p<0.0005). A significantly higher proportion of patients with
polyarthritis (=5 active joints) achieved ACR20 compared to those with oligoarthritis
(p=0.022) but the difference was not significant for either ACR50 or ACR70. A total of
22.4% achieved minimal disease activity (MDA) at 12 weeks. Conversely the oligoarthritis
patients were more likely to achieve MDA than those with polyarticular disease (p=0.005).
Comparing the actual reduction in tender and swollen joint counts, a significantly better
response was seen in polyarticular disease (median reduction TJC poly -3, oligo -1, SIC
poly —4, oligo -1, p<0.004 for both) but comparing percentage reduction in tender and
swollen joint counts found no significant difference between the groups.

Improvements were seen in the 158 patients with psoriasis with 27.2% reaching a PASI75.
Nail involvement was present in 117 patients and showed a median change in mNAPSI score
of =2 (IQ range -8, 0). The median change in the nail plate score was 0 (IQ range —3.75, 1)
due to the short follow up time, with a median change of -1 (IQ range —4.75, 0) seen in the
nail bed.

For those with baseline dactylitis (n=59), there was a significant reduction in LDIbasic
scores (p=0.033) and by 12 weeks 37 of the 59 showed complete resolution (table 2). Only 9
new cases of dactylitis were identified in the patients without baseline involvement. There
was a significant change in the proportion of patients with dactylitis from baseline to 12
weeks (chi2 = 22.3, p<0.001). For those with enthesitis at baseline (n=148) the median
change in enthesitis score was 0 independent of which entheseal index was used (table 2). Of
those with active enthesitis, 38 had full resolution of their symptoms at 12 weeks. Only 8
patients developed new enthesitis not identified at baseline. There was a significant change
in the proportion of patients with enthesitis from baseline to 12 weeks (chi? = 32.8,
p<0.001).

There was an improvement also seen in individual patient reported outcome measures
including the patient VVAS for pain, fatigue and global disease activity and the PsAQoL and
HAQ score (table 1). In total, 69/188 (36.7%) achieved the MCID for HAQ (reduction of
>0.35) at 12 weeks.

Using the psoriatic arthritis disease activity score (PASDAS)(22), the median score at
baseline was 5.26 (IQR 3.98, 6.19) indicating active disease according to defined cut-
offs(23). The score was higher in the polyarticular patients (median 5.52, IQR 4.38, 6.51)
compared to the oligoarticular patients (median 3.98, IQR 3.47, 5.18). However the change
in PASDAS score over the 12 weeks was similar in both groups (table 1). Using the
PASDAS response criteria(23) found that 57.4% achieved a moderate or good response and
18.5% achieved a good response. The proportions of good and moderate responses were
similar in polyarticular and oligoarticular patients (table 2). The proportions of patients
reaching PASDAS low disease activity threshold (<3.2) were higher in the oligoarticular
patients (table 2) as they had a lower baseline value.

J Rheumatol. Author manuscript; available in PMC 2016 August 01.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Coates and Helliwell

Page 5

Over the 12 week period, 104 of the 188 patients received over 180mg cumulative dose of
methotrexate, equivalent to an average of 15mg/week. There was no significant difference in
the response rates seen in patients taking over 15mg/week of methotrexate for the ACR
outcomes, MDA, PASI or PASDAS responses despite higher proportions of patients in the
higher dose group achieving ACR20, 50, PASI 75 and PASDAS moderate response.

During the first 12 weeks, there were 233 adverse events reported among patients receiving
methotrexate. Adverse events possibly related to methotrexate are listed in table 3. Of note,
there were 40 instances of nausea, 30 of raised liver function tests and 3 episodes of
neutropenia but none of these met the criteria for a serious adverse event. The majority of
AEs reported were classified as mild (157/233, 67.4%) with only 5 severe AEs (2.1%). Only
14 patients discontinued their methotrexate due to an AE, although in 77 patients the dose
was modified or temporarily suspended (eg in the case of a current infection).

There were a total of four serious AEs (SAES) reported in this cohort: one each of angina,
migraine, PsA flare and kidney stones, which were all classified as serious because they led
to a hospital admission. None were life-threatening.

By the end of the study at 48 weeks, 88 patients had received only methotrexate
monotherapy for their PsA. In the tight control arm, where a target of MDA was required at
each 4 week visit, 25 of 101 patients continued on methotrexate throughout the study.

Discussion

This analysis demonstrates an improvement in psoriatic peripheral joint disease, skin
disease, enthesitis, dactylitis and nail disease seen over the course of a 12 week period when
patients were treated with methotrexate. In addition to improvements in composite arthritis
measures, there was a significant decrease in tender and swollen joint counts by 12 weeks.
The majority of patients were treated with at least 15mg/week methotrexate with more than
half receiving higher doses. There was a significant difference seen between response in
polyarticular and oligoarticular patients but this was dependent on the measure used. A
response measure such as ACR20 showed a greater benefit in polyarticular patients and a
measure of disease state such as MDA showed a greater benefit in oligoarticular disease.
The PASDAS again showed a greater proportion of oligoarticular patients achieving a low
disease activity state but interestingly showed similar response rates for both oligoarticular
and polyarticular patients. These findings suggest that the difference is due to the outcome
measure rather than a true differential response to methotrexate. Improvements were seen in
PASI in keeping with known efficacy in psoriasis but there was also a suggestion of
improvement in nail disease. Improvements were seen in the number of patients affected and
the disease activity in dactylitis. Despite no change in the median enthesitis scores, the
proportion of patients with active enthesitis decreased. In the tight control arm of the study,
one quarter of patients remained on methotrexate throughout indicating that their disease
was consistently well controlled.

The main limitation of these data is that the open label nature of the study. A high placebo
response can be seen in PsA trials and so results of open label studies must be interpreted
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with caution(24). The ACR20 proportions are higher than seen in the MIPA study (40.8% vs
34% in MIPA) which could be explained by the open label design or could represent benefit
seen with higher methotrexate doses.

There was some suggestion of better outcomes for those receiving above 15mg/week of
methotrexate. This analysis is complex because there is a bias by intention introduced by the
trial design. Patients doing well on low doses of methotrexate will continue at this dose,
while those with active disease are more likely to have their dose increased leading to an
underestimation of the dose effect. However despite this bias, there was some evidence
supporting higher dose methotrexate.

Despite the design problems of the MIPA trial, it is highly unlikely that a further RCT of
methotrexate in PSA will ever be conducted. Open label evidence must therefore be
considered. Methotrexate remains a commonly prescribed drug in PSA and, whilst it will not
be effective for all patients, it does have a role in the treatment of the articular manifestations
of PsA. Methotrexate has the further advantage of working for the skin and it may have
efficacy for other aspects of the disease, such as enthesitis and dactylitis. It is worth noting
that the limitations of the clinical data are compounded by the lack of data on structural
progression but it must be noted that this statement is also true for the other oral DMARDs,
including the more recent drugs such as apremilast(25).

In conclusion, data from the TICOPA study have shown improvement in musculoskeletal
manifestations, skin and nails in PSA. The results should be interpreted in the context of the
open label design of the study, and placed alongside the other observational studies that
support its use in this disease.
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Table 1

Baseline characteristics of the MTX population and total trial participants

Parameter

MTX population (n=188)

Total trial participants (n=206)

Male sex, n (%)
Age (years), median (IQR)
Ethnicity: Caucasian, n (%)
Number of swollen joints (0-66), median (IQR)
Number of tender joints (0-68), median (IQR)
CRP(mg/dl), median (IQR)
Rheumatoid factor negative, n (%)
CCP negative, n (%)
Early morning stiffness (EMS), n (%)
EMS duration (hours), median (IQR) (patients with EMS)
Arthritis pattern, n (%) of patients
Polyarthritis (=5 joints)
Oligoarthritis (<5 joints)
DIP disease
Axial involvement
Arthritis mutilans
CASPAR criteria met (score =3), n (%)
CASPAR score 22, n (%)
Current psoriasis, n (%)
PASI score (all patients), median (IQR)
PASI score (condition at baseline), median (IQR)
Current enthesitis, n (%)
Enthesitis score (all patients), median (IQR)
Enthesitis score (condition at baseline), median (IQR)
Current dactylitis, n (%)
Dactylitis score (all patients), median (IQR)
Dactylitis score (condition at baseline), median (IQR)
Current nail disease, n (%)
mNAPSI score (all patients), median (IQR)

mNAPSI score (condition at baseline), median (IQR)

100 (53.2)
445 (37.0,52.0)
171 (91.0)
5.0 (3.0, 9.0)
9.0(35,19.0
6.6 (5.0, 20.0)
177 (94.1)
158 (84.0)
168 (89.4)
1.0 (0.0, 2.0)

135 (71.8)
53 (28.2)
41 (21.8)
42 (22.3)
0(0.0)
172 (91.5)
184 (97.9)
159 (84.6)
2.0(0.6,4.2)
2.6 (12,47)
148 (78.7)
2.0 (1.0, 6.0)
40(2.0,7.0)
59 (31.4)
0.0 (0.0, 15.8)
38.0 (20.0, 105.0)
117 (62.2)
2.0(0.0,11.8)
8.0 (2.0, 20.0)

108 (52:4)
45 (38, 53)
188 (91-3)
5.0 (2.0, 9:0)
9.0 (4.0, 18:0)
67 (50, 18-2)
195 (94-7)
172 (835)
184 (89-3%)
1.0 (05, 2.0)

146 (70-9)
60 (29-1)
45 (21.8)
43 (20.9)
0(0:0)
188 (91-3)
202 (98-1)
174 (84-5)
1.9 (06, 4-2)
26 (12, 4.8)
162 (78.6)
2.0 (1.0, 6:0)
4.0 (2.0, 7:0)
62 (30-1)
00 (00, 13:0)
37.0 (19:0, 96:0)
124 (60-2)
2.0 (00, 10:0)
8.0 (2.0, 19:0)
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Table 2

Outcomes at 12 weeks for those on methotrexate monotherapy

Outcome Measure

ACR20, n (%)
Polyarthritis
Oligoarthritis
ACRS50, n (%)
polyarthritis
oligoarthritis
ACR70, n (%)
polyarthritis
oligoarthritis
MDA, n (%)
polyarthritis
oligoarthritis
Change in PASDAS at 12 weeks, median (IQR)
polyarthritis
oligoarthritis
PASDAS low disease activity <3.2, n (%)
polyarthritis
oligoarthritis
PASDAS good response, n (%)
Polyarthritis
Oligoarthritis
PASDAS moderate response, n (%)
Polyarthritis
Oligoarthritis
Change in tender joint count, median (IQR)
Change in swollen joint count, median (IQR)
PASIT75, n (%)
Change in MNAPSI, median (IQR)
Enthesitis all resolved, n (%)

Change in Leeds Enthesitis Index, median (IQR)

Change in IMPACT enthesitis score, median (IQR)

Change in MASES, median (IQR)

Dactylitis all resolved, n (%)

Change in Leeds dactylitis instrument basic score, median (IQR)

Change in PsAQoL, median (IQR)
Change in HAQ, median (IQR)
Reduction in HAQ 2MCID=0.35, n (%)

Change in patient global disease activity VAS, median (IQR)

Change in patient pain VAS, median (IQR)
Change in patient fatigue VAS, median (IQR)

J Rheumatol. Author manuscript; available in PMC 2016 August 01.

69/169 (40.8)
56/121 (46.3)

13/48 (27.1)

32/170 (18.8)
23/121 (19.0)

9/49 (18.4)

15/174 (8.6)

13/125 (10.4)

2/49 (4.1)

30/174 (22.4)
21/125 (16.8)

18/49 (36.7)

-1.11 (-2.14, —0.40)
-1.17 (-2.21, -0.35)
-1.03 (-1.65, —0.64)
63 (32.5)

35 (25.0)

28 (51.9)

35 (18.0)

24 (17.1)

11 (20.4)

76 (39.2)

53 (37.9)

23 (42.6)

-2 (-6.25,1)

-3 (-6, -1)

43/158 (27.2)
-2(-8,0)

38/148 (25.7)
0(-1,0)

0(-1,0)

0(-2,1)

37/59 (62.7)

-59.7 (~157.4, -26.4)
-1(-4,1)

~0.1875 (-0.5, 0.0)
69/188 (36.7)

-13.5 (-34, 1.75)
-13 (-32.25, 0)
-2(-20,8)
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