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ABSTRACT

Disease  modifying  antirheumatic
drugs (DMARDs) are widely used and
well accepted for the treatment of pa-
tients with rheumatoid arthritis (RA).
Many studies have been performed
with monotherapy and combinations
of DMARDs showing their efficacy
and safety. In ankylosing spondylitis
(AS) DMARDs, sulfasalazine espe-
cially, are recommended only for the
peripheral involvement and not for the
axial symptoms. 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. In this
paper, the differences and similarities
of DMARD:s in the treatment of RA and
AS patients will be discussed.

Introduction

The term “Disease Modifying Anti-
Rheumatic Drug” (DMARD) comprises
a group of drugs, which act more than
symptomatically in the treatment of in-
flammatory joint diseases, especially
rheumatoid arthritis (RA). A substance
is regarded as disease modifying, if it
has proved to stop or at least delay the
joint destruction in RA on radiographs
of hands or feet. Using this definition
also corticosteroids and biologics have
to be regarded as DMARD:s, since they
demonstrated to have a marked effect
on joint destruction. However, this
comparative review focuses only on
the “classical” DMARDs sulfasalazine
(SSZ), methotrexate (MTX) and leflu-
nomide (LEF) as these play the major
roles in therapeutic considerations, in
both RA and spondyloarthritis (SpA).
Meanwhile, also in RA alone, gold
salts, cyclosporine and antimalarials
share restricted use due to different rea-
sons (limited efficacy or side effects).
The body of evidence for DMARDs
in inflammatory joint disease relies
mainly on historical studies for placebo
controlled studies, which for ethical
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reasons will hardly be conducted in the
future. Since DMARDs are the “ba-
sic therapy” in addition to placebo or
verum in all newer studies with biologic
agents, some evidence of their efficacy
can also be drawn. Since almost all of
them use methotrexate as the “conven-
tional” comparative drug, we are faced
with a huge amount of data on this and
rather few on the other substances. Also
studies comparing different therapeutic
strategies in daily-practice allow for
drawing some evidence for the classical
DMARD:s.

Regarding efficacy in contrast to
the dominant role of conventional
DMARD:s in the treatment of rheuma-
toid arthritis, DMARDs have no prov-
en efficacy for the axial manifestations
of ankylosing spondylitis (AS). For
the peripheral manifestations there is
only limited evidence of efficacy. This
is in contrast to daily clinical practice,
where up to 40% of patients with AS
are treated with DMARDs (1-3). How-
ever, for AS there is also a lack of ap-
propriate clinical trials (CT), for some
DMARD:s no clinical trials are availa-
ble at all. For peripheral involvement in
SpA and RA there are some similarities
regarding the mode of action and dura-
tion of a clinically appreciable effect of
DMARD:s and preferentially sulfasala-
zine as the only tested DMARD in con-
tolled trials (CTs) is recommended to
use in peripheral SpA.

Sulfasalazine

A systematic review of the Cochrane
collaboration regarding the use of Sul-
fasalazine in RA comprises all studies
until 1997 (4). Six trials, including 468
patients were included and a statisti-
cally significant benefit was observed
for sulfasalazine when compared to
placebo for tender and swollen joint
scores, pain and ESR. The standard-
ized weighted mean difference between
treatment and placebo was -0.49 for



DMARDs in AS and RA / H. Haibel & C. Specker

tender and swollen joint scores, and -
0.42 for pain. The difference for ESR
was -17.6 mm. Withdrawals due to ad-
verse reactions were significantly high-
er in the sulfasalazine group (OR=3.0).
Patients receiving placebo were four
times more likely to discontinue treat-
ment because of lack of efficacy than
patients receiving sulfasalazine. The
authors concluded that sulfasalazine
appears to have a clinically and statisti-
cally significant benefit on the disease
activity of patients with RA. Its effects
on overall health status and radiological
progression are not clear at this time,
but would appear to be modest”.

Three trials involving 479 participants
and comparing methotrexate with
sulfasalazine found similar response
rates.(5-7). Even though comprising
many early cases the last study did not
restrict patients to early stages of their
disease as the two first did (<1 year dis-
ease duration). However, these used a
rather low target dose of weekly meth-
otrexate (7.5 mg). An indirect hint for
a superior effectiveness of methotrex-
ate compared to sulfasalazine is given
in a meta-analysis of 71 trials and 88
observational studies (end search date,
August 1997): at 5 years more patients
continued methotrexate therapy (36%)
than sulfasalazine therapy (22%),
whereby discontinuation rates because
of adverse events did not differ sub-
stantially (8). In a very comprehensive
systematic review comparing the effec-
tiveness and harms of DMARDs in RA
no statistically significant differences
in frequency of serious adverse events
between sulfasalazine, methotrexate,
and leflunomide were found (9).

For the treatment of AS, sulfasalazine
is the best investigated DMARD. A
cochrane review article from 2005 ana-
lysed eleven studies in AS (10). The
pooled analysis showed that the differ-
ence between the intervention groups
was significant only in erythrocyte sedi-
mentation rate and morning stiffness,
favouring sulfasalazine over placebo,
but not for the other variables. Only one
trial investigating patients with a relative
short disease duration (less than 6 years)
showed a benefit in primary outcome
parameters, including back pain, spinal
mobility and patient’s well being (11).

However, several trials showed a high-
er efficacy of sulfasalazine compared
to placebo in the presence of peripheral
arthritis (12, 13). A very recent trial
in patients with undifferentiated axial
SpA or early AS showed also some ef-
ficacy for spinal symptoms (14). There
was no effect of sulfasalazine on pe-
ripheral enthesitis in one observational
study (15). One randomised controlled
trial (RCT) was retrieved showing that
sulfasalazine reduces the occurrence of
recurrent acute anterior Uveitis in pa-
tients with AS (16). However, taking
all results together, sulfasalazine is not
recommended for the treatment the of
axial manifestations of AS but for pe-
ripheral arthritis AS patients (17).

Methotrexate

Although in comparative studies there
is no striking difference between the
conventional DMARDs, methotrexate
has become the first-line drug for treat-
ment of active or established RA. This
still might reflect a higher potency (as
rheumatologists tend to believe, despite
missing results in meta-analyses) but
may also be due to the simplicity, safety,
feasibility, low costs and convenience
of this therapy. MTX is the “basic-ther-
apy” in so far all studies with biologic
agents, used also in the placebo (bet-
ter MTX alone) arms of these studies.
Treatment response is considerable and
mostly not worse than with biologics
alone, this “ancient” drug has gained
acceptance of its effectiveness in RA
like no other single drug so far (perhaps
with the exception of corticosteroids).
Randomised controlled and placebo-
controlled clinical trials in RAhave been
meta-analysed in a Cochrane review
from 1998 (18). Five trials comprised
300 patients with long standing RA who
had previously failed other DMARD:s.
A statistically significant benefit was
observed for MTX when compared to
placebo. Participants on MTX were
three times more likely to discontinue
treatment because of adverse reactions
(OR 3.47) and four times less likely to
withdraw due to lack of response (OR
0.22). Twenty-two percent of people on
MTX withdrew due to adverse effects
compared to seven percent in the pla-
cebo group.
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Since these studies evaluated only a
short-term (12 to 18 weeks) duration
of MTX-therapy, additional long-term
evaluation in open-label prospective
treatment cohorts are of additional in-
terest. In a prospective multicenter
study over a five-year period in 123
patients with RA, methotrexate was as-
sociated with significant improvement
in all clinical disease variables (pain,
tender and swollen joints, functional
status, and ESR) compared to the as-
sessment at study entry (19). Another
prospective study of 26 patients dem-
onstrated that the benefit continued
over 36 months of MTX therapy, and in
twelve patients remaining in the study
at 84 months there still was persistent
reduction in the number of painful and
swollen joints as well as on improve-
ment in physician’s and patient’s global
assessment. A significant reduction in
prednisolone dosage was also achieved
in those 14 patients taking prednisone
at study entry (20).

Not all studies have found consistent
long-term radiographic benefits with
MTX but in early disease the influence
of MTX on joint destruction could be
proved (21). In a series of 24 patients
with new onset RA (11 patients with and
13 without radiographic erosions), the
use of MTX as the first DMARD halted
disease progression in approximately
50% of patients, particularly among
those without erosions at baseline (22).
Some evidence that MTX is also ben-
eficial qoad vitam in RA patients comes
from a cohort study comprising 1240
patients treated in the 1980s and 1990s
(prior to the era of biologics) (23). After
adjusting for possible confounding fac-
tors (age, gender, disease duration, obes-
ity, disability, blood pressure, diabetes
etc.) the hazard ratio for mortality of all
causes among MTX treated patients was
0.4 (95% CI 0.2-0.8). The reduction in
cardiovascular risk was statistically sig-
nificant, while that of non-cardiovascu-
lar mortality was not. Use of other tradi-
tional DMARDs did not appear to have
a similar survival advantage.

The question of optimal dosage and the
route of administration of methotrexate
in RA has been addressed in a recent
systematic review by Visser and van der
Heijde (24). Start doses of 25 mg/wk or



DMARDs in AS and RA / H. Haibel & C. Specker

Table 1.

Therapeutic agent Evidence on efficacy Strength of recommendation (A-D)

RA AS RA AS
Sulfasalazine Ta la+ A A
Methotrexate Ta Ib - A A
Leflunomide Ib Ib - A A

Evidence was categorized as following: Ia: meta-analysis of randomised controlled trials; Ib: ran-
domised controlled trial; RA: rheumatoid arthritis; AS: ankylosing spondylitis,

Strength of recommendation: A: category I evidence; B: category Il evidence; C: Category III evidence
or extrapolated from category I or II evidence; D: Category IV evidence or extrapolated from category
IT or III evidence; Adopted from Zochling J et al. (17).

fast escalation with 5 mg/month to 25-
30 mg/wk were associated with higher
clinical efficacy in comparison with
doses of 5-15 mg/wk and slow escala-
tion. However, the higher the dose the
more (gastrointestinal) adverse events
have been noticed.

A switch to intramuscular route of ad-
ministration starting with 15 mg MTX/
wk and escalating up to 45 mg/wk did
notresultin increased efficacy after fail-
ure of 15-20 mg/wk orally (25). In con-
trast, after 16 weeks significantly more
patients who started on subcutaneous
MTX achieved an American College
of Rheumatology (ACR) ,, response
than those who started on oral (85% vs.
77% respectively, OR=1.7 [1.01-2.9]).
A trend for more ACR,, and ACR,, re-
sponses was also seen after 24 weeks.
However, patients on subcutaneous
MTX more often discontinued therapy
due to toxicity, without differences in
the type of adverse events (AEs) (in-
cluding gastrointestinal toxicity) (26).
The authors of the review concluded
that “starting on MTX 15 mg/wk oral-
ly, escalating with Smg/month to 25-30
mg/wk, or the highest tolerable dose,
with a subsequent switch to subcutane-
ous in case of an insufficient response,
seems to be the optimal evidence-based
dosing and routing recommendation
for MTX in RA” (24).

Given the good efficacy of methotrex-
ate for the treatment of RA the lack of
good studies in AS is surprising (27). A
systemic review of the use of metho-
trexate in AS showed no evidence for
an effect on inflammatory back pain
and inconclusive evidence for an ef-
fect on peripheral arthritis (28). Simi-
larly, a more recent 16-week open label

trial of methotrexate, using a relatively
high dosis of 20 mg subcutaneously
per week, did not show any effect on
axial and only some non-significant
improvement in peripheral symptoms
(29). Therefore, methotrexate is neither
recommended for the axial nor for the
peripheral manifestations of AS. How-
ever, in some patients with predomi-
nant peripheral arthritis, a treatment
trial might be justified.

Leflunomide

Studies leading to the licensing of the
pyrimidine antagonist leflunomide for
treatment of RA (in Europe 1999) pro-
vide good evidence for its efficacy (30-
32). “Leflunomide improves all clini-
cal outcomes and delays radiographic
progression at 6 and 12 months of RA
treatment compared to placebo” (33).
Compared to methotrexate, leflunomide
was not different in the efficacy and
tolerability and compared to sulfasala-
zine, leflunomide was more efficacious
at 24 months (30). The maximum dosis
of MTX employed in these studies was
up to 15 mg/wk.

Progression of radiographic changes
was also significantly slower with
leflunomide than with placebo and not
significantly different from that of SSZ
or MTX (33).

Even though each substance tends to
have its own profile of side-effects, in
the cited meta-analysis leflunomide,
methotrexate and sulfasalazine showed
no statistically significant differences in
frequency of serious adverse events (9).
Leflunomide was tested in AS in two tri-
als with negative results (34, 35). Again,
a possible effect was seen in a subgroup
of patients with additional peripheral
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arthritis (34). All in all, there is no evi-
dence that any of the other DMARDs
often used for the treatment of RA do
play a role in treatment of AS patients.

Other substances

Thalidomide has also been tested for
the treatment of AS patients in open
uncontrolled trials with some success,
but is regarded as too toxic for wide-
spread use (36-38).

Pamidronate, a bisphosphonate, has
been tested in rheumatic diseases be-
cause of its possible anti-inflammatory
and inhibiting effect on osteoclasts. In a
six-month randomised controlled trial of
60 mg pamidronate given intravenously
once a month was superior to a small
placebo-like dosage of 10 mg pamid-
ronate with a significant improvement
of function and pain (39). Such an ef-
fect only became evident after 3 months
of treatment. A positive effect was not
observed in other open trials treating
AS patients with the same dosage over
3 months (40, 41). Therefore, further
studies are needed before this therapy
can be recommended.

Combination therapy

Principal problems in evaluating combi-
nation therapy in RA are well addressed
in the review by Smolen; Aletaha and
Keystone on this topic (42). As many
others, the authors underline the im-
portance of early treatment and tight
control of the disease what is more ob-
vious and consented than the question
whether, and if, which type of combina-
tion might be meaningful.

With “combination therapy” the use of
2 or more traditional DMARDs is meant
and not the concomitant treatment of
DMARDs with NSAIDs, corticoster-
oids or biologic agents, even though for
the latter two the evidence of additional
efficacy can be regarded as good. As
stated above, the role of antimalarials
and cyclosporine in RA is commonly
restricted to early or special cases and
since these drugs have not been proven
to be efficacious in SpA, they are dis-
cussed here as potential candidate for a
combination therapy.

In patients with early rheumatoid ar-
thritis (5, 6), ACR response rates, ra-
diographic changes, and functional
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capacity were similar with combina-
tion therapy of methotrexate and sul-
fasalazine vs. each substance alone.
The MASCOT study in longer last-
ing RA (up to 10 years) from 2007 (7)
revealed a statistically significant supe-
riority in effectiveness of the combina-
tion of sulfasalazine with MTX over ei-
ther drug alone. In the first study from
1997 this was the case only for those
patients with a suboptimal response to
sulfasalazine (5).

A study by Kremer et al. demonstrated
significant efficacy of adding lefluno-
mide in inadequate MTX-responders
(43), but since there was no treatment
group comparing the combination with
switching to leflunomide alone, it can-
not be excluded that the effect was only
due to the added drug. A recent analysis
of an prospective observational data-
base regarding the retention rates of the
traditional DM ARDs methotrexate, sul-
fasalazine and leflunomide alone and in
combination with each other indicated
that in situations where one of these
drugs is ineffective add-on combination
therapy has no advantage over switch-
ing to an another DMARD (44).

A not very clear of view is derived from
prospective trials on different therapeu-
tic strategies. In the FIN-RACo trial
early RA patients treated with a com-
bination of DMARDs (methotrexate,
sulfasalazine, hydroxychloroquine with
prednisolone) reached more frequently
clinical remission and had less radio-
graphic progression at 2 years than pa-
tients treated with a single DMARD plus
prednisolone (45). Similar results were
found in the COBRA trial in which the
step-down approach of a combination
therapy of MTX, SSZ and prednisolone
was superior to a monotherapy with sul-
fasalazine (46). Also in the BeSt-Study
initial combination therapy including ei-
ther prednisone (group 3) or infliximab
(group 4) resulted in earlier functional
improvement and less radiological pro-
gression compared to the initial sequen-
tial monotherapy (group 1) and step-up
combination therapy (group 2) (47).
These results seem to favour initial
combination rather than monotherapy.
However, in the FinRACo trial the
monotherapy to start with was sul-
fasalazine and not methotrexate (which

might have led to better results in the
monotherapy group), in the COBRA
trial the effect might be attributed to
incomparable potency of the strategies
(MTX+Prednisolone+SSZ versus SSZ
alone) and one could argue that starting
with combination therapy just acceler-
ates the “sieving” of responders com-
pared to sequential approaches.

Since patients treated with initial com-
bination therapy still had significantly
better outcomes after 5 (BeST) and 11
(FIN-RACo) years as compared with
the initial monotherapy groups (with
escalation to other therapies including
biologics when not in remission), this
argues more in favour of a “hit hard and
early” strategy for RA than for a supe-
riority of a certain combination strategy
(48, 49).

In contrast to RA, there are no stud-
ies in SpA on combination therapies of
DMARDs, probably because of their in-
efficacy in monotherapy.

Summary

Taken together, as far as only tradi-
tional DMARDs are considered (and
not corticosteroids and biologics), the
differences in their use and usefulness
between RA and spondyloarthrithidies
overweight the similarities by far. Even
when some questions remain still un-
resolved in RA (i.e. comparative list-
ing of DMARDs according to their
efficacy, use of combination therapy)
there is good evidence of principal ef-
ficacy of these drugs in this disease. It
is also clear that early treatment and
tight control is essential for the progno-
sis and outcome of RA-patients. In AS,
however, the body of evidence is much
lower. DMARDs are not efficacious for
the axial manifestations of the disease
and if at all of limited use for peripheral
joint involvement.

References

1. BREBAN M, RAVAUD P, CLAUDEPIERRE P
et al.: No Superiority of infliximab (INF) +
methotrexate (MTX) over INF Alone in the
treatment of ankylosing spondylitis (AS): re-
sults of a one-year randomized prospective
study. Arthritis Rheum 2005; 52 (Suppl.):
S214.

2. HEIBERG MS, NORDVAG BY, MIKKELSEN
K et al.: The comparative effectiveness of
tumor necrosis factor-blocking agents in pa-
tients with rheumatoid arthritis and patients

S-162

10.

11.

12.

14.

with ankylosing spondylitis: a six-month,
longitudinal, observational, multicenter
study. Arthritis Rheum 2005; 52: 2506-12.

. WARD MM, KUZIS S: Medication toxicity

among patients with ankylosing spondylitis.
Arthritis Rheum 2002; 47: 234-41.

. SUAREZ-ALMAZOR ME, BELSECK E, SHEA

B, WELLS G, TUGWELL P: Sulfasalazine for
rheumatoid arthritis. Cochrane Database
Syst Rev 2000: CD000958.

. HAAGSMA CJ, VAN RIEL PL, DE JONG AJ, VAN

DE PUTTE LB: Combination of sulphasala-
zine and methotrexate versus the single
components in early rheumatoid arthritis:
a randomized, controlled, double-blind, 52
week clinical trial. Br J Rheumatol 1997, 36:
1082-8.

. DOUGADOS M, COMBE B, CANTAGREL A et

al.: Combination therapy in early rheumatoid
arthritis: a randomised, controlled, double
blind 52 week clinical trial of sulphasalazine
and methotrexate compared with the single
components. Ann Rheum Dis 1999; 58: 220-5.

. CAPELL HA, MADHOK R, PORTER DR et

al.: Combination therapy with sulfasalazine
and methotrexate is more effective than ei-
ther drug alone in patients with rheumatoid
arthritis with a suboptimal response to sul-
fasalazine: results from the double-blind pla-
cebo-controlled MASCOT study. Ann Rheum
Dis 2007; 66: 235-41.

. MAETZEL A, WONG A, STRAND V, TUGWELL

P, WELLS G, BOMBARDIER C: Meta-analysis
of treatment termination rates among rheu-
matoid arthritis patients receiving disease-
modifying anti-rheumatic drugs. Rheumatol-
ogy (Oxford) 2000; 39: 975-81.

. DONAHUE KE, GARTLEHNER G, JONAS DE

et al.: Systematic review: comparative ef-
fectiveness and harms of disease-modifying
medications for rheumatoid arthritis. Ann In-
tern Med 2008; 148: 124-34.

CHEN J, LIU C: Sulfasalazine for ankylosing
spondylitis. Cochrane Database Syst Rev
2005: CD004800.

NISSILA M, LEHTINEN K, LEIRISALO-REPO
M, LUUKKAINEN R, MUTRU O, YLI-KERT-
TULA U: Sulfasalazine in the treatment of
ankylosing spondylitis. A twenty-six-week,
placebo-controlled clinical trial. Arthritis
Rheum 1988; 31: 1111-6.

DOUGADOS M, VAN DER LINDEN S, LEIRIS-
ALO-REPO M et al.: Sulfasalazine in the
treatment of spondylarthropathy. A rand-
omized, multicenter, double-blind, placebo-
controlled study. Arthritis Rheum 1995; 38:
618-27.

. CLEGG DO, REDA DJ, ABDELLATIF M:

Comparison of sulfasalazine and placebo for
the treatment of axial and peripheral articular
manifestations of the seronegative spondy-
larthropathies: a Department of Veterans
Affairs cooperative study. Arthritis Rheum
1999; 42: 2325-9.

BRAUN J, ZOCHLING J, BARALIAKOS X
et al.: Efficacy of sulfasalazine in patients
with inflammatory back pain due to undif-
ferentiated spondyloarthritis and early anky-
losing spondylitis: a multicentre randomised
controlled trial. Ann Rheum Dis 2006; 65:
1147-53.

. LEHTINEN A, LEIRISALO-REPO M, TAAVIT-



DMARDs in AS and RA / H. Haibel & C. Specker

16.

19.

20.

21.

22.

23.

24.

25.

26.

217.

SAINEN M: Persistence of enthesopathic
changes in patients with spondylarthropathy
during a 6-month follow-up. Clin Exp Rheu-
matol 1995; 13: 733-6.
BENITEZ-DEL-CASTILLO JM, GARCIA-SAN-
CHEZ J, IRADIER T, BANARES A: Sulfasala-
zine in the prevention of anterior uveitis
associated with ankylosing spondylitis. Eye
2000; 14 ( Pt 3A): 340-3.

. ZOCHLING J, VAN DER HEIIDE D, BURGOS-

VARGAS R et al.: ASAS/EULAR recommen-
dations for the management of ankylosing
spondylitis. Ann Rheum Dis 2006; 65: 442-
52.

. SUAREZ-ALMAZOR ME, BELSECK E, SHEA

B, WELLS G, TUGWELL P: Methotrexate for
rheumatoid arthritis. Cochrane Database
Syst Rev 2000: CD000957.

WEINBLATT ME, KAPLAN H, GERMAIN BF
et al.: Methotrexate in rheumatoid arthritis.
A five-year prospective multicenter study.
Arthritis Rheum 1994; 37: 1492-8.
WEINBLATT ME, WEISSMAN BN, HOLDS-
WORTH DE et al.: Long-term prospective
study of methotrexate in the treatment of
rheumatoid arthritis. 84-month update.
Arthritis Rheum 1992; 35: 129-37.

KREMER J: Use of methotrexate in the treat-
ment of rheumatoid arthritis. UpToDate
2009; 17.1:.

RICH E, MORELAND LW, ALARCON GS:
Paucity of radiographic progression in rheu-
matoid arthritis treated with methotrexate
as the first disease modifying antirheumatic
drug. J Rheumatol 1999; 26: 259-61.

CHOI HK, HERNAN MA, SEEGER JD, ROBINS
JM, WOLFE F: Methotrexate and mortality in
patients with rheumatoid arthritis: a prospec-
tive study. Lancet 2002; 359: 1173-7.
VISSER K, VAN DER HEIJDE D: Optimal dosage
and route of administration of methotrexate
in rheumatoid arthritis: a systematic review
of the literature. Ann Rheum Dis 2008.
LAMBERT CM, SANDHU S, LOCHHEAD A,
HURST NP, MCRORIE E, DHILLON V: Dose
escalation of parenteral methotrexate in ac-
tive rheumatoid arthritis that has been unre-
sponsive to conventional doses of methotrex-
ate: a randomized, controlled trial. Arthritis
Rheum 2004; 50: 364-71.

BRAUN J, KASTNER P, FLAXENBERG P et al.:
Comparison of the clinical efficacy and safe-
ty of subcutaneous versus oral administra-
tion of methotrexate in patients with active
rheumatoid arthritis: results of a six-month,
multicenter, randomized, double-blind, con-
trolled, phase IV trial. Arthritis Rheum 2008;
58:73-81.

BRAUN J, SIEPER J: Ankylosing spondylitis

28

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Lancet 2007; 369: 1379-90.

. CHEN J, LIU C: Methotrexate for ankylosing

spondylitis. Cochrane Database Syst Rev
2004: CD004524.

HAIBEL H, BRANDT HC, SONG IH et al.:
No efficacy of subcutaneous methotrexate
in active ankylosing spondylitis - a 16 weeks
open label trial. Ann Rheum Dis 2006.
SMOLEN JS, KALDEN JR, SCOTT DL et al.:
Efficacy and safety of leflunomide compared
with placebo and sulphasalazine in active
rheumatoid arthritis: a double-blind, ran-
domised, multicentre trial. European Leflu-
nomide Study Group. Lancet 1999; 353: 259-
66.

STRAND V, COHEN S, SCHIFF M et al.: Treat-
ment of active rheumatoid arthritis with
leflunomide compared with placebo and
methotrexate. Leflunomide Rheumatoid Ar-
thritis Investigators Group. Arch Intern Med
1999; 159: 2542-50.

EMERY P, BREEDVELD FC, LEMMEL EM et
al.: A comparison of the efficacy and safety
of leflunomide and methotrexate for the treat-
ment of rheumatoid arthritis. Rheumatology
(Oxford) 2000; 39: 655-65.

OSIRI M, SHEA B, ROBINSON V et al.:
Leflunomide for treating rheumatoid ar-
thritis. Cochrane Database Syst Rev 2003:
CD002047.

HAIBEL H, RUDWALEIT M, BRAUN J, SIEPER
J: Six months open label trial of leflunomide
in active ankylosing spondylitis. Ann Rheum
Dis 2005; 64: 124-6.

VAN DENDEREN JC, VAN DER PAARDT M,
NURMOHAMED MT, DE RYCK YM, DIJK-
MANS BA, VAN DER HORST-BRUINSMA IE:
Double blind, randomised, placebo control-
led study of leflunomide in the treatment of
active ankylosing spondylitis. Ann Rheum
Dis 2005; 64: 1761-4.

BREBAN M, GOMBERT B, AMOR B, DOUGA-
DOS M: Efficacy of thalidomide in the treat-
ment of refractory ankylosing spondylitis.
Arthritis Rheum 1999; 42: 580-1.
HUANGF,GUJ,ZHAO W, ZHU J,ZHANG ], YU
DT: One-year open-label trial of thalidomide
in ankylosing spondylitis. Arthritis Rheum
2002; 47: 249-54.

WEI JC, CHAN TW, LIN HS, HUANG F, CHOU
CT: Thalidomide for severe refractory an-
kylosing spondylitis: a 6-month open-label
trial. J Rheumatol 2003; 30: 2627-31.
MAKSYMOWYCH WP, JHANGRI GS, FIT-
ZGERALD AA et al.: A six-month randomized,
controlled, double-blind, dose-response com-
parison of intravenous pamidronate (60 mg
versus 10 mg) in the treatment of nonsteroidal
antiinflammatory drug-refractory ankylosing

S-163

40.

41.

42

43.

44.

45.

46.

47.

48.

49.

spondylitis. Arthritis Rheum 2002; 46: 766-
73.

HAIBEL H, BRANDT J, RUDWALEIT M,
SOERENSEN H, SIEPER J, BRAUN J: Treat-
ment of active ankylosing spondylitis with
pamidronate. Rheumatology (Oxford) 2003;
42:1018-20.

GROVER R, SHANKAR S, ANEJA R, MAR-
WAHA V, GUPTA R, KUMAR A: Treatment of
ankylosing spondylitis with pamidronate: an
open label study. Ann Rheum Dis 2006; 65:
688-9.

. SMOLEN JS, ALETAHA D, KEYSTONE E:

Superior efficacy of combination therapy for
rheumatoid arthritis: fact or fiction? Arthritis
Rheum 2005; 52: 2975-83.

KREMER JM, GENOVESE MC, CANNON GW
et al.: Concomitant leflunomide therapy
in patients with active rheumatoid arthritis
despite stable doses of methotrexate. A ran-
domized, double-blind, placebo-controlled
trial. Ann Intern Med 2002; 137: 726-33.
SCHOELS M, KAPRAL T, STAMM T, SMOLEN
JS, ALETAHA D: Step-up combination versus
switching of non-biological disease-modity-
ing antirheumatic drugs in rheumatoid arthri-
tis: results from a retrospective observational
study. Ann Rheum Dis 2007; 66: 1059-65.
MOTTONEN T, HANNONEN P, LEIRISALO-
REPO M et al.: Comparison of combination
therapy with single-drug therapy in early
rheumatoid arthritis: a randomised trial. FIN-
RACo trial group. Lancet 1999; 353: 1568-
73.

BOERS M, VERHOEVEN AC, MARKUSSE HM
et al.: Randomised comparison of combined
step-down prednisolone, methotrexate and
sulphasalazine with sulphasalazine alone in
early rheumatoid arthritis. Lancet 1997; 350:
309-18.

GOEKOOP-RUITERMAN YP, DE VRIES-BOU-
WSTRA JK, ALLAART CF et al.: Clinical
and radiographic outcomes of four different
treatment strategies in patients with early
rheumatoid arthritis (the BeSt study): a ran-
domized, controlled trial. Arthritis Rheum
2005; 52: 3381-90.

KLARENBEEK NB, ALLAART CF, KERSTENS
PJ, HUIZINGA TW, DIJKMANS BA: The
BeSt story: on strategy trials in rheumatoid
arthritis. Curr Opin Rheumatol 2009; 21:
291-8.

RANTALAIHO V, KORPELA M, HANNONEN P
et al.: The good initial response to therapy
with a combination of traditional disease-
modifying antirheumatic drugs is sustained
over time: the eleven-year results of the Finn-
ish rheumatoid arthritis combination therapy
trial. Arthritis Rheum 2009; 60: 1222-31.



