Use of methotrexate in patients with ankylosing spondylitis
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ABSTRACT

The disease modifying antirheumatic
drug (DMARD) methotrexate (MTX) is
widely used and well accepted for the
treatment of patients with rheumatoid
arthritis (RA). In ankylosing spondylitis
(AS), the use of MTX is not recommend-
ed for the axial manifestations and may
have some efficacy in the peripheral in-
volvement. For this disease there is a
lack of clinical trials, and most of the
trials did not show efficacy on the axial
symptoms of the disease. Furthermore,
there is no evidence that MTX increases
the effects or prevents the side effects of
TNF-blockers if given in combination.
In this paper the available data of MTX
in AS will be discussed.

Introduction

Ankylosing spondylitis (AS) is a fre-
quent inflammatory rheumatic disease
with a prevalence of about 0.5% (1,
2). Among the group of spondyloar-
thritides (SpA), AS is the major sub-
type of a group of diseases consisting of
AS, psoriatic SpA, reactive SpA, SpA
associated with inflammatory bowel
disease, and undifferentiated SpA (3).
The most important clinical manifesta-
tions are inflammatory back pain (IBP),
asymmetric peripheral oligoarthritis,
predominantly of the lower limbs, en-
thesitis, and specific organ involvement
such as anterior uveitis, psoriasis and
chronic inflammatory bowel disease
(4). The SpAs are genetically linked,
and the strongest known contributing
factor is the major histocompatibility
complex (MHC) class I molecule HLA-
B27.

The diagnosis of AS has been made
since 1984 according to the modified
New York criteria and requires the
presence of sacroiliitis of at least grade
II bilaterally or grade III unilaterally on
plain radiographs and at least one clini-
cal criterion (5). However, the diagnosis
of AS is delayed over 5-10 years after
the occurrence of the first symptoms,
probably owing to the delay of evidence
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of sacroiliitis on plain radiographs (6).
It has been proposed that patients with
predominant axial SpA and AS should
be considered as belonging to one dis-
ease continuum, called axial SpA, irre-
spective of the presence or absence of
radiographic changes (6), which is also
reflected in the new ASsessments in
SpondyloArthritis (ASAS) classifica-
tion criteria for axial SpA (7).

Methotrexate in ankylosing
spondylitis

Until ten years ago, non-steroidal
antitheumatic drugs (NSAIDs) and
physical therapy were the only estab-
lished treatment for ankylosing spondy-
litis. During the last decade the tumour
necrosis factor (TNF)-a blocking
agents infliximab (8, 9), adalimumab
(10), etanercept (11, 12) and golimu-
mab (13) were shown to be highly ef-
fective in active ankylosing spondylitis
and resistant to NSAID treatment, and
were approved for the market. All of
them reached about a 50% improve-
ment of disease activity as measured by
the patient-based disease activity score
“Bath Ankylosing Spondylitis Disease
Activity index (BASDAI)”, and led to
improvements in mobility, function, C-
reactive protein and quality of life.
However, there is no evidence that dis-
ease-modifying antirheumatic drugs
(DMARD:s) such as methotrexate and
sulfasalazine, which have high efficacy
in the treatment of rheumatoid arthritis
and are regarded as the preferred treat-
ment for active forms of rheumatoid ar-
thritis, have any role in the treatment of
the axial manifestations of ankylosing
spondylitis.

Sulfasalazine has shown to be effective
for the peripheral joint involvement
in ankylosing spondylitis and other
SpA, but not for axial sypmtoms (14,
15). This is also reflected in the cur-
rent ASAS/European League Against
Rheumatism recommendations for the
management of ankylosing spondylitis
(16).
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Surprisingly, despite the lack of evi-
dence of any efficacy, several reports
are detailing treatment with DMARDS
of up to 40% of patients with ankylos-
ing spondylitis, preferentially with sul-
fasalazine and methotrexate (17-20). In
most of these manuscripts information
about a correlation between DMARD
treatment and the presence of concomi-
tant peripheral arthritis was not given.

Methotrexate has been tested to date in
three randomised controlled trials with
a dosage between 7.5 and 10mg/week
versus placebo, with treatment dura-
tions between 12 and 24 weeks. It was
not superior to placebo in two of these
studies (21, 22). Only in one study
with a high percentage of patients with
concurrent peripheral arthritis a better
response in some of the outcome vari-
ables was found (23).

In the Altan 2001 trial (21), only the
physician global assessment showed a
significant difference between the pla-
cebo and MTX group, with the group
receiving MTX favoured over the group
that received no MTX. No statistically
significant differences between the in-
tervention groups in function index,
spondylitis index and enthesis index
were found. In the Roychowdhury 2002
trial (22), the changes from baseline of
BASDALI, Bath ankylosing spondylitis
metrology index (BASMI) and CRP
(mg/L) over 24 weeks were assessed. No
significant differences were found be-
tween the MTX and the placebo group.
In the Gonzalez-Lopez 2004 trial (23),
the primary outcome was the response
rate in a composite index, which was
defined by improvement of >20% in at
least five of the following areas with no
worsening in any of the scales (>20%
worsening compared to baseline): se-
verity of morning stiffness, physical
well being; BASDAI; Bath ankylosing
spondylitis functional index (BASFI);
Health assessment questionnaire for
spondyloarthropathies (HAQ-S); phy-
sician global assessment; patient global
assessment. At week 24 this composite
index showed significant difference be-
tween the intervention groups, favour-
ing the group on MTX over the placebo
group (RR 3.18, 95% CI 1.03 to 9.79
(Comparison 01.01) and NNT=3) For
secondary outcomes, including those

seven outcomes for response judgment
mentioned above, no statistically signif-
icant differences were found between
the MTX and the placebo group.

A similar result was obtained in an
open study of 34 patients treated with
methotrexate given intramuscularly at
a dose of 12.5mg/week over one year
(24). All the patients presented with ac-
tive axial disease, including elevated
ESR =25mm and failure of treatment
with non-steroidal anti-inflammatory
drugs for a period of more than two
years. Fifty-three percent were con-
sidered responders to MTX; most of
them presented with peripheral arthri-
tis. Despite clinical improvement, axial
measures were unaltered at the end of
the study. The mean value of ESR de-
creased significantly at the end of the
treatment (p<0.001), predominantly in
the responders group. Taken together, a
2006 meta-analysis about the efficacy
of MTX in AS concluded that there is
no evidence of a beneficial effect in
AS, especially for the axial symptoms
(Evidence Grade A) (25).

However, the dosages tested in these
studies were relatively low compared
with those currently used for the treat-
ment of rheumatoid arthritis. To deter-
mine whether the lack of evidence of
methotrexate for the treatment of an-
kylosing spondylitis might be due to
underdosing, a more recent 16-week
open label trial of methotrexate, using
a relatively high dose of 20mg subcuta-
neously per week was performed. This
trial did not show any effect on axial
and only some non-significant improve-
ments in peripheral symptoms (26).
Therefore, methotrexate is neither rec-
ommended for the axial nor for the pe-
ripheral manifestations of AS. Howev-
er, in some patients with predominant
peripheral arthritis, a treatment trial
might be justified.

Combination therapy with
methotrexate

In contrast to RA, where a combination
of methotrexate with other DMARDs
is well investigated, it shows synergis-
tic effects and clearly increases the ef-
ficacy on signs and symptoms of RA,
there are no studies in AS on combi-
nation therapies of MTX with other
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DMARD:s. This is probably because of
its inefficacy in monotherapy. There is
one open label trial existing compar-
ing sulfasalazine (SSZ), MTX (10mg/
week) and its combination in early
SpA patients with active sacroiliitis as
shown by the short tau inversion re-
covery technique (STIR) on Magnetic
resonance imaging (MRI). This trial
demonstrated no statistically signifi-
cant influence of any of these therapies
on active sacroiliitis on MRI, neither
on CRP and ESR levels. Clinical out-
come parameters were not investigated
27).

Because of the common strategy in RA
to combine TNF blockers and MTX,
which leads to higher efficacy and safe-
ty, this was also investigated in AS.

In the Danish nationwide rheumato-
logical database (DANIBO) register,
among other parameters, the use of
MTX was investigated regarding dis-
ease activity, clinical response, treat-
ment duration and predictors of drug
survival (i.e. number of days individual
patients maintained on treatment) and
clinical response among patients with
AS receiving their first treatment series
with a TNF blocker. In a Cox regres-
sion analysis, baseline characteristics
associated with longer drug survival in-
cluded male gender, CRP >14mg/l and
low visual analogue scale for fatigue,
but not the use of MTX, age, or the cho-
sen TNF-blocker (19). Neither effect on
clinical efficacy parameters in patients
additionally using MTX was found.

In a Norwegian register where drug
survival on TNF blockers was inves-
tigated in patients with RA, psoriatic
arthritis (PsA) and AS, in the RA and
PsA patients the additional use of MTX
showed a significant influence regard-
ing longer drug survival, but this was
not the case in patients with AS (20).
In a clinical trial lasting over one year,
the efficacy of continuous treatment
with infliximab (IFX) with that of a
treatment regimen adapted to symptom
recurrence was compared, and MTX
was added to test whether this combi-
nation could help increase clinical ef-
ficacy (28). Patients were randomly
assigned to receive IFX every 6 weeks
(continuous treatment) or upon symp-
tom recurrence (on-demand treatment),
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following infusions at weeks 4, 6, and
10. Patients in the on-demand group
were randomly assigned to receive ei-
ther MTX in combination with IFX or
IFX alone. The primary endpoint was
the proportion of patients achieving a
20% improvement of the Asessemtns
in SpondyloArthritis international So-
ciety Criteria (ASAS20) at week 58. A
greater proportion of patients receiving
IFX continuously achieved ASAS20
than did patients receiving on-demand
treatment (75% vs. 46%; p<0.0001).
Addition of MTX did not significantly
affect the proportion of patients with an
ASAS20 response at week 58, nor the
number of IFX infusions administered.
In another clinical trial, the short-term
efficacy and safety of MTX in combi-
nation with infliximab was compared
with infliximab and placebo in patients
with active AS over 22 weeks (29). The
authors concluded that a combination
of MTX with infliximab is as safe and
as effective as infliximab monotherapy
in the treatment of AS with a significant
improvement in ASAS20 and other
outcome parameters including MRI
improvements. There was no additional
clinical or MRI improvement with the
combination of MTX with infliximab
in AS.

This is in contrast to a small open label
clinical trial from Spain with the aim of
assessing the efficacy of IFX combined
with MTX versus IFX alone in the
treatment of AS over 30 weeks (30).
At 14 and 30 weeks, only 50% and
10% respectively of the patients from
the IFX group achieved a BASDAI 50
response compared to 89% of patients
from the IFX+MTX group (p=0.001)
at both time points. In conclusion, in
this open label trial with a rather small
group of patients, infliximab in combi-
nation with MTX, seemed to increase
the efficacy of the therapeutic response
in active AS patients.

In another trial with 42 patients with
AS, in patients treated with MTX inf-
liximab in or placebo were added over
22 weeks, and clinical efficacy and time
to relapse were investigated (31). Dis-
ease flares were reported 8 weeks after
the last infusion, indicating that the ad-
dition of methotrexate fails to extend
the infliximab dosing interval.

Summary

Taken together, in contrast to RA,
methotrexate is not effective for the
axial manifestations in AS and might
have some effects on peripheral symp-
toms. Combination of MTX and other
DMARDs were not tested in clinical
trials in AS, and therefore no statement
on efficacy can be given. The combi-
nation of MTX and TNF-blockers was
tested regarding clinical efficacy, pro-
longation of dosing interval and drug
survival with no additional influence
on these outcome parameters, and is
therefore not recommended to use in
patients with AS.
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