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ABSTRACT
Ankylosing apondylitis (AS) is a com -
mon (prevalence 0.2–0.9%) ch ro n i c
inflammatory disease that mainly af -
fects young males and is characterised
by inflammatory back pain with sacro -
iliitis and often arthritis of the periph -
eral joints. The disease can lead to de -
fo rmities of the ve rt eb ral column, j o i n t s
and extra-spinal structures, e.g. the eye
(uveitis). 
Non-steroidal anti-inflammatory drugs
(NSAIDs) and physical therapy seem
to improve the long-term outcome of
AS. However, the effect of disease mod -
ifying antirheumatic drugs (DMARDs)
is less impressive compared with other
rheumatic diseases, such as rheuma -
toid arthritis (RA). In placebo cont ro l -
led tri a l s , s u l fasalazine showed some
improvement of disease activity, espe -
cially in spondyloarthropathy patients
with peri p h e ral art h ritis. A l t oge t h e r
the number of therapeutic options for
AS is limited and other drugs, such as
leflunomide or thalidomide, should be
explored further in placebo-controlled
trials. 

Introduction
Ankylosing spondylitis (AS) is a rela-
tively common chronic inflammatory
d i s o rder that mainly affects yo u n g
males. The disease presents with low
back pain and morning stiffness due to
sacroiliitis and can result in destruction
of the vertebral column leading to pos-
tural deformities, like ankylosis of the
c e rvical spine and kyphosis. Extra
spinal manife s t ations of the disease
consist of art h ritis of the peri p h e ra l
joints (especially shoulders and hips),
resulting in joint destruction that some-
times necessitates joint rep l a c e m e n t ,
u ve i t i s , e n t h e s i t i s , c a rdiac and pul-
monary complications (1, 2). The diag-
nosis AS re q u i res fulfilment of the
modified New York criteria (3).
The onset of complaints is often gradu-
al and the mean delay is 8 years to the
time of diagnosis (2). Until recently,

the prevalence was estimated 0.2% in
the Caucasian population. Howeve r,
with more sensitive diagnostic modali-
ties like MRI-scanning, a prevalence
up to 0.9% was reported (4).
AS belongs to a group of diseases
which are referred to as Spondylarth-
ropathies (SpA). The group of Spon-
dy l a rt h ro p athies includes rheumat o i d
factor negative patients with inflamma-
t o ry back pain and/or asymmetri c a l
s y n ov i t i s , l i ke psori atic art h ri t i s , i n-
fl a m m at o ry bowel disease (e. g. Cro h n ’s
disease) and reactive arthritis. The pre-
valence of SpA is estimated at 1% in
the Caucasian populat i o n , wh i ch equals
the prevalence of RA. SpA is diag-
nosed according to the criteria of the
E u ropean Spondy l a rt h ro p at hy Study
Group (ESSG) (5). 
There is an increased prevalence of the
Human Leuko cyte A n t i gen (HLA-B27)
gene in these disord e rs. More than
95% of the primary Caucasian AS pa-
tients and at least 50% of the psoriatic
or infl a m m at o ry bowel patients are
HLA-B27 positive.
The course of AS is highly variable and
characterised by remissions and exac-
erbations. The erythrocyte sedimenta-
tion rate is elevated rate in only 75% of
the patients with an exacerbation. The
risk of ankylosis of the cervical and
thoracic spine increases with a higher
disease activity, as well as the risk of
joint destruction. Th e re fo re, l i ke in RA,
more aggressive treatment seems nec-
essary in order to prevent joint damage
and, if possible, spine deformities. 

Drug therapy
NSAIDs
There are currently only a few thera-
peutic options available, such as non-
s t e roidal anti-infl a m m at o ry dru g s
(NSAIDs) and physical therapy. High
dose NSAIDs, especially the slow re-
lease preparations, are very effective in
influencing pain and morning stiffness.
Phenylbutazone is claimed to be very
effective, although there are no com-
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p a rat ive trials ava i l able with other
NSAIDs and its is limited by its bone
marrow toxicity. 

DMARDs
R ep o rts of almost all ava i l abl e
DMARDs have been publ i s h e d, but only
a few agents designated as DMARDs for
RA show some beneficial effects in AS.
H oweve r, the number of ge n e ra l ly
a c c epted double bl i n d, p l a c eb o - c o n-
trolled trials in AS is limited. A few of
these drugs may improve peri p h e ra l
arthritis but there is no evidence that
they influence the axial involvement.
M o re ove r, in contrast with RA, re-
sponse criteria for the assessment of
disease activ i t y, we re only re c e n t ly
developed in AS by the Assessment in
Ankylosing Spondylitis working group
(ASAS) (6,7). Most studies were based
on separate outcome measures like the
Bath Ankylosing Spondylitis Function-
al Index (BASFI) (8), pain (Visual Ana-
l ogue Scale, VA S ) , spinal stiff n e s s
(VAS), fatigue (VAS), general well be-
ing according to the patient and physi-
cian (VAS), mobility (Bath Ankylosing
S p o n dylitis Metro l ogy Index) (9),
peripheral joint swelling and laboratory
tests like ESR and CRP. A few studies
used a composite index like the Bath
Ankylosing Spondylitis Disease activi-
ty Index (BASDAI) (10).

Sulfasalazine
In 1984,Amor et al. (11) suggested that
sulfasalazine may be effective in anky-
losing spondylitis, particularly in pa-
tients with peripheral arthritis. Subse-
q u e n t ly, a number of other doubl e -
blind placebo-controlled trials (12-15)
have been published with controversial
results. Sulfasalazine consistently re-
duces erythrocyte sedimentation rates
and C-re a c t ive protein levels. Dat a
regarding the potential benefit of sul-
fasalazine on clinical symptoms or
signs of disease are less definitive. An
improvement of disease activity, inclu-
ding spinal mobility, was observed in
another study of 85 AS patients treated
with sulfasalazine compared to placebo
(15). Ferraz et al . (16) reported a met-
analysis of five randomised controlled
trials. The results of this analysis indi-
c ated that sulfasalazine had cl i n i c a l
b e n e fit over placebo in duration of

morning stiffness, severity of morning
stiffness, severity of pain, and general
we l l - b e i n g, e ry t h ro cyte sedimentat i o n
rat e, and serum IgA values. Eve n
though effi c a cy data rega rding sul-
fasalazine in AS are unclear, the medi-
cation is well tolerated (17, 18). Mild
ga s t rointestinal intolera n c e, i n cl u d i n g
nausea and anorexia, is the most com-
monly reported symptom. In addition,
minor skin rashes are rep o rted with
some frequency. Much less frequently
rep o rted ab n o rmalities include live r
function aberrations, hematologic ab-
n o rm a l i t i e s , s u ch as agra nu l o cy t o s i s ,
hemolytic anemia, and thrombocytope-
nia, and neurologic effects, including
dizziness, headache, and vertigo. Sul-
fasalazine has been studied in divided
doses of 2 to 3 g per day. Blood counts
and ch e m i s t ries should initially be
monitored at twice monthly intervals to
detect cytopenias; however, once a pa-
tient is successfully tolerating the med-
i c at i o n s , t oxicity surveillance can be
modified after several months. 
In summary, sulfasalazine may have a
place in the tre atment of anky l o s i n g
spondylitis. It appears likely that the
p o t e n t i a l ly beneficial effects of sul-
fasalazine are in the treatment of the
peripheral arthritis associated with AS
(19). Th e re have been no studies to
eva l u ate its long-term potential as a
“disease-modifying” agent. The recom-
mended daily dose is 30 to 40 mg/kg/
day.

Mesalazine
To assess the active moiety of sulfa-
s a l a z i n e, Tagge rt et al. (17) studied
t h ree groups of 30 AS pat i e n t s , o n e
with sulfasalazine, the second with 5-
a m i n o s a l i cylic acid (Asacol®, A S A ,
800 mg) and the third with sulfapyri-
dine (1.25 gram). The number of pre-
m at u re discontinu ations was high in
each of the three groups, especially in
the ASA group (24 out of 34). The con-
clusion was that there was no important
change in the outcome parameters of
the three groups. 
Mesalazine (or 5-acetylsalacylic acid
(5-ASA) might be also the effe c t ive
component of sulfasalazine. This medi-
cation, which is proven to be effective
in infl a m m at o ry bowel disease, wa s
investigated in an open non-controlled

s t u dy in 39 SpA-patients (20). Im-
provement of the physicians global cli -
nical assessment was observed in 85%
of the patients. The number of side
effects was very low.
Another study, performed in 30 SpA-
p at i e n t s , s h owed stat i s t i c a l ly signifi-
cant improvement of clinical, physical
and lab o rat o ry para m e t e rs with a
dosage of 1500-4000 mg/day (21). 
Recently, another open study (22) with
mesalazine (Salofalk®) in 20 AS pa-
tients during 24 weeks did not show
any favourable results. There was no
change in BASDAI, BASFI nor in the
BASMI. The number of side effe c t s
was high, especially the gastrointesti-
nal complaints.
It can be concluded that mesalazine
does not seem to be effective in AS.

Methotrexate
Methotrexate (MTX), a DMARD that
is very effective in rheumatoid arthritis
and psoriatic arthritis, is less common-
ly used in A S. Unfo rt u n at e ly, t h e re
h ave been no controlled trials using
MTX in A S, o n ly some small open
studies with low doses MTX.
A few older reports, including one case
rep o rt , s h ow the beneficial effect of
MTX in AS (23,24). In a small open
study in 15 Turkish AS patients were
t re ated with a low dose MTX (7.5
mg/week) combined with Indometha-
cin (175 mg/day) and showed improve-
ment of disease activity without any
side effects (25). The efficacy of the
same dose of MTX in combinat i o n
with Naproxen 1000 mg/day was com-
pared with Naproxen alone in 51 AS
patients (26). This combination was not
superior to the treatment with Naprox-
en alone, which is probably due to the
l ow dose of MTX used. This dose
effect is supported by the observation
of Sampaio-Barros (27) who more suc-
cessfully treated 34 AS patients with a
weekly intramuscular dose of 12.5 mg
MTX during one year, which resulted
in a good response in 53% of the pa-
tients, with a decline in ESR and per-
ipheral arthritis. In a 3 year open trial
with only 17 patients and a MTX-
dosage of 7.5–10 mg/week (28) with
improvement of well being and physi-
cal function and a decrease in ESR and
CRP-levels. Two open studies (29, 30),
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with only 11 and 9 patients respective-
ly, also showed beneficial effects of
oral 7.5–15 mg MTX weekly. 
However, all these data have a limited
scientific relevance because these stud-
ies are small and not placeb o - c o n-
trolled.

Leflunomide
The fact that many patients suffering
from RA respond favourably to treat-
ment with leflunomide offers an oppor-
tunity for improvement of the outcome
in AS.
In patients with psoriatic arthritis suc-
cessful interventions we re re c e n t ly
published showing an improvement of
skin involvement as well as in arthritis.
However, there are no data indicating
improvement in axial disease in psori-
atic arthritis patients nor have interven-
tion trials in AS been reported.

Azathioprine
Azathioprine is seldom used in AS, but
recently one study was published that
c o m p a red azat h i o p rine with sulfa s a-
lazine in 32 AS patients (31). In this
double blind study patients were ran-
domised to 2–3 gram/day sulfasalazine
or 100–150 mg/day azathioprine. 12 of
the 18 azat h i o p rine tre ated pat i e n t s
were withdrawn because of the side ef-
fects. Four of the 6 remaining patients
showed 25% response of the BASDAI.
Most of the sulfasalazine treated pa-
tients who we re on remained in the
study and showed a response in 66%.
Therefore it was concluded that azathi-
oprine was less well tolerated than sul-
fasalazine in AS.
One case report (32) described a dra-
matic response on an intravenous load-
ing dose (40 mg/kg) followed by an
oral therapy with 2 mg/kg in a refracto-
ry case of AS.

Corticosteroids
Orally administered corticosteroids do
not show beneficial effects in AS. Intra-
venous pulse therapy with methylpred-
nisolone (1000 mg) showed a tem-
porarily relief of pain and improvement
of mobility during 6 weeks in a small
number of patients (33, 34). The effica-
cy of a high dose (1000 mg) though
was not significantly better than of a

lower dose (375 mg) (35).
However, this therapy carries the risk
of severe side effects, such as osteo-
necrosis of the femoral head and sud-
den death. Nasswetter et al. (36) stud-
ied this risk factor in 5 AS patients but
observed no cardiovascular symptoms
during infusion with methylpredniso-
lone.
Injections in the sacroiliac joints are
proven to be ineffective in inflammato-
ry spondy l a rt h ro p at hy (37), a l t h o u g h
some uncontrolled studies (38, 39)sug-
gest the opposite.
Intra-articular injections with local cor-
t i c o s t e roids are effe c t ive in case of
peripheral arthritis.

Other DMARDs
To our know l e d ge, no rep o rts on the
e ffi c a cy combination therapies we re
found in A S, in contrast with RA, ex c ep t
for one ab s t ract (40) wh i ch descri b e s
c o m b i n ation strat egies in spondy l a rt h-
ro p at hy. In this study 3 groups of SpA-
p atients and peri p h e ral joint invo l ve-
ment we re tre ated with either sulfa s a l a-
zine alone (1-2 gra m / d ay ) , s u l fa s a l a z i n e
in combination with methotrex ate (7.5 –
15 mg/week) or both sulfasalazine and
m e t h o t rex ate plus hy d rox y ch l o ro q u i n e
200 mg/day. After 2 ye a rs more im-
p rovements we re observed with combi-
n ation therap i e s , e s p e c i a l ly in the third
gro u p .
The effect of other second-line drugs
used in RA has not evaluated in place-
bo-controlled trials, but some anecdotal
rep o rts show little improvement of
these therapies.
Auranofin. Grasedyck et al. (41) re-
p o rted a series of patients in wh o m
auranofin produced no improvement in
the disease manifestations of AS.
D-penicillamine was tested in Poland
(42) in 49 AS patients and this open
study showed beneficial effects on the
peripheral as well as the central lesions.
In contrast, a placebo-controlled trial
did not show any significant improve-
ment of D-penicillamine over placebo
(43). 
C y cl o p h o s p h a m i d e, given intrave n o u s-
ly 200 mg/2 days during 3 weeks, fol-
lowed by an oral dose of 100mg/day
s h owed improvement of peri p h e ral art h-
ritis and ESR in an open study of 12

patients (44).
As far as we know, only one case report
refers to the efficacy of cyclosporine (4
mg/kg/day) in AS, which was effective
in the control of peri p h e ral art h ritis (45).
Pamidronate. In an open study (46) of
16 patients with refractory ankylosing
s p o n dylitis who re c e ived intrave n o u s
pamidronate, improvement was noted
in some of the outcome measures and
further evaluation in a controlled set-
ting was recommended.
Some small open studiesand a few case
rep o rts (47-49) d e s c ribe that thalido-
mide is effe c t ive in A S, despite fre-
quent side effects. Recently, an open
study (50) with 30 male AS patients
showed a significant improvement after
3 months treatment with 200–300 mg
thalidomide per day. The effi c a cy is
probably due to the inhibition of tu-
mour necrosis factor alfa production,
which is supported by the therapeutic
successes of infl i x i m ab (51, 52) and
etanercept (53) in AS. 

Conclusion
In contrast with rheumatoid art h ri t i s ,
only a few DMARDs show a beneficial
clinical effect in ankylosing spondyli-
t i s , and the number of placeb o - c o n-
trolled trials is limited. There have been
no trials using these medications in
ankylosing spondylitis that have shown
any evidence of actual disease modifi-
cation. Sulfasalazine shows some im-
provement, especially in case of peri-
pheral arthritis. Further exploration of
the effi c a cy of thalidomide, l e fl u n o-
mide and combination therapies in AS
might improve the outcome of this dis-
ease in the future. Exciting advances
from emerging data that suggest effica-
cy of other agents that inhibit TNF ac-
tivity such as infliximab and etanercept
are discussed elsewhere in this mono-
graph.
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