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.ABSTRACT
There are clear differences in the clini-
cal picture and in the pathogenesis be-
tween rheumatoid arthritis (RA) and 
ankylosing spondylitis (AS). Biologic 
agents targeting TNF-α are efficacious 
in both diseases, with some tendency to 
work even better in spondyloarthritides 
(SpA) on a clinical basis. However, anti-
TNF therapy was shown to inhibit radio-
graphic progression in RA but not in AS. 
This is probably due to the outstanding 
difference in pathogenesis: while in RA 
osteodestructive lesions such as erosions 
predominate, AS patients will rather de-
velop osteoproliferative changes such 
as syndesmophytes. There is some evi-
dence that anti-TNF agents may show 
longterm efficacy and acceptable safety 
profiles over 5–10 years. There are some 
differences between the agents.
Whether the recent developments of tar-
geted therapies in RA with agents such 
as rituximab, abatacept and tocilizu-
mab  will also work for AS is unknown 
at present. 

The differences in the clinical picture 
and in the pathogenesis between rheu-
matoid arthritis (RA) and ankylosing 
spondylitis (AS) have been adressed 
elsewhere in this supplement. With re-
spect to therapeutic strategies, there are 
also and especially differences in the 
affected structures: while the synovium 
is a critical target in RA, it is rather 
the bone and the entheses in AS. The 
axial skeleton is the most important 
musculoskeletal structure in AS, in RA 
involvement of many joints of the hand 
and feet is most characteristic.
Clearly, the treatment options for RA 
and AS have experienced significant 
changes over the past decade. How-
ever, it needs to be stressed that con-
ventional DMARDs and systemic cor-
ticosteroids work differently in RA and 
AS. NSAIDs are first choice in the treat-
ment of AS but only adjuvants in RA. 

Thus, the efficacy of biologic therapy is 
relatively more important in the man-
agement of AS. First comparisons in 
registries indicate a better efficacy and 
retention rates in AS (1, 2). However, 
a central problem in these comparisons 
is the different dosage of infliximab in 
RA (3mg/kg) vs. AS (5mg/kg). On the 
other hand, there is much more infor-
mation available in RA since many 
more agents are approved, many more 
studies have been conducted, and more 
data are therefore provided. 
 The importance of TNF-α as a central-
ly important cytokine in the pathogen-
esis of RA and AS has been stressed by 
experimental data showing the down-
regulation of IL-1 and other pro-in-
flammatory cytokines by infliximab in 
in vitro synovial cell cultures (3), the 
up-regulation of TNF-α and TNF-α re-
ceptors in the rheumatoid synovium (4) 
and in the sacroiliac joints (5, 6), and 
the improvement of arthritis by TNF 
blockers in animal models even in es-
tablished disease (7, 8). 
Subsequently, an initial open-label and 
later randomized placebo-controlled 
trial using infliximab as a single agent 
in RA, demonstrated a significant and 
substantial improvement of signs and 
symptoms of rather severely affected 
patients (9, 10). When other anti-TNF 
agents such as etanercept and adalimu-
mab were tested in clinical trials in RA 
patients, it soon became clear that TNF 
antagonists were especially more ef-
fective when combined with the estab-
lished ‘anchor’ DMARD methotrexate 
(11-13). More recently, it was demon-
strated that other combinations of biolo-
gics with DMARDs are also efficacious 
in treating RA (14, 15). 
Again, the situation is different in AS: 
DMARDs and specifically methotrex-
ate do not show any, and this includes 
no additional effect, on axial symp-
toms of AS patients (16-18). Whether 
DMARDs, alone or in combination 
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with biologics are more efficacious in 
peripheral arthritis is a matter of ongo-
ing discussion.
TNF blockers were shown to inhibit ra-
diographic progression in RA (19, 20). 
Recent observations in RA patients 
being treated with infliximab showed 
a dissociation between the (absent) 
clinical response and a definite inhibi-
tion of radiographic progression, this 
phenomenon is as yet not completely 
understood (21). 
Again, the situation in AS is completely 
different. One problem is that there are 
no placebo controlled trials – therefore, 
a historical cohort (OASIS) was used 
for comparisons (22, 23). The other one 
is that in contrast to RA where osteode-
structive changes are seen we are deal-
ing with osteoproliferative changes and 
new bone formation in AS. Using the 
radiographic scoring system mSASSS 
to quantify radiographic structural 
changes in AS patients treated with 
TNF blockers no influence on radio-
graphic progression after 2 years and 4 
years was observed (24).
The treatment of AS patients with TNF 
antagonists was first performed in Berlin. 
Initially infliximab was used (24), later 
etanercept (26), and finally adalimumab 
(27) and golimumab (28). After the pilot 
study (29) a national multicenter inves-
tigator driven trial was conducted that 
demonstrated a significant improvement 
of disease activity, function, spinal mo-
bility and quality of life in comparison 
to controls (24), this study was the basis 
of approval of infliximab for active AS 
in Europe. All following studies showed 
the same: a persistent clinical response 
with an acceptable safety profile (30-
32). Similar data with TNF antagonists 
were obtained in RA (33, 34). 
Discontinuation of anti-TNF therapy in 
an established clinical situation, even 
in patients in clinical remission, was 
usually be followed by a flare of the 
disease (35). However, single patients 
may stay in remission for longer peri-
ods of time (36).
The influence on other disease mani-
festations of SpA such as uveitis and 
colitis associated with chronic inflam-
matory bowel diseases has also been 
tested, some differences between the 
agents were reported (37, 38).

TNF antagonists such as adalimumab 
may even reduce signs and symptoms of 
patients with active AS with total spinal 
ankylosis (39). However, it is also clear 
that older age, longer disease duration, 
more structural damage and decreased 
function are associated with poorer re-
sponses to anti-TNF therapy (40).
Nevertheless, the other end of the spec-
trum deserves even more interest. 
In RA the importance of early and in-
tensive therapy, tight control and rapid 
adaptations of therapy if necessary are 
supported by an number of carefully 
conducted trials, and this was shown 
with and without biologics (42-46). 
In contrast, in AS the time to diagno-
sis is still in the range of several years. 
However, two recent studies have been 
conducted in early disease (47, 48). The 
classification and diagnosis of early ax-
ial spondyloarthritis has recently been 
facilitated by validation of a new cri-
teria set that includes MRI and x-rays 
as important imaging tools and HLA 
B27 in the absence of that evidence 
(49).  On the basis of the new treatment 
paradigm of early ‘aggressive’ therapy, 
adalimumab and infliximab were ef-
fective to reduce clinical and imaging 
evidence of increased disease activity 
in patients with early axial spondyloar-
thritis as determined by MRI (47, 48). 
Clinical experience tells that a sig-
nificant proportion of patients do not 
respond to TNF antagonists (primary 

non-response) or efficacy is lost over 
time (secondary non-response). This is 
the clinical situation when the question 
of switching to another TNF blocker or 
a different biologic comes into place. 
RA patients who failed one TNF anta-
gonist or even a second one may still 
be successfully treated with another 
one (50-52). Similar data have also 
been obtained in AS patients (53, 54), 
However, for both diseases placebo-
controlled trials are needed before defi-
nite conclusions can be drawn. 
All three TNF antagonists might ex-
hibit some immunogeneicity. This has 
been specifically reported for the chi-
meric antibody infliximab but also for 
adalimumab, less so for etanercept 
(55). Therefore, one of the reasons why 
a combination of TNF antagonists with 
DMARDs such as methotrexate may be 
superior with regard to clinical efficacy 
as compared to monotherapy, could be 
the suppression of human anti-chimeric 
or anti-infliximab antibodies (HACAs 
or AIAs). The overall percentage of pa-
tients developing antibodies seems to 
be rather small. Although combination 
therapy is of no proven benefit for AS 
patients, it is of interest whether such 
antibodies influence clinical efficacy. 
Indeed, it was recently shown that in AS 
high levels of serum trough infliximab 
showed some correlation to the clini-
cal response (56). However, another 
study reported a highly heterogeneous 

Fig. I. A systematic comparison between rheumatoid arthritis and ankylosing spondylitis 
– therapy with biologics.

 RA established AS established RA early  AS/SpA early

Anti-TNF therapy     
Infliximab +++ +++ +++ +++
Etanercept +++ +++            +++ ND
Adalimumab +++ +++ +++ +++
Golimumab +++ +++  ND
Certolizumab +++ ND ND ND
    
Anti-B-cell therapy    
Rituximab ++  (+) ?  ND ND
Ofatumumab ++ ND ND ND
Anti-BAFF + ND ND ND
    
Anti-T-cell therapy    
Anti-CD 4 + ND ND ND
Abatacept ++ study ongoing ND ND
    
Anti-IL-1 therapy    
Anakinra + (-) ? ND ND
    
Anti-IL-6 therapy    
Tocilizumab +++ ND +++ ND
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responsiveness to anti-TNF treatment 
among individual AS patients and low 
or high circulating infliximab concen-
trations rather failed to explain treat-
ment success or failure (57).
New TNF-α inhibitors have recently 
been introduced into the treatment of 
RA: Golimumab, a human anti-TNF 
monoclonal antibody (58), Certolizu-
mab pegol, a PEGylated tumor necrosis 
factor inhibitor (59), and furthermore, 
Tocilizumab, a humanized antibody 
against the IL-6 receptor (60). Tocili-
zumab has even worked better than 
methotrexate in RA  when these drugs 
were compared as monotherapies (61). 
The latter two have not yet been tested 
in treatment trials with AS patients. The 
only non anti-TNF biologic that has 
been tested in AS to date was anakinra 
(62,63) which did not work very well. 
Similarly, B or T cell targeted therapies, 
which have been successfully applied 
in RA patients (64, 65) have not yet 
been used in trials in AS patients. 
With regard to the anti-inflammatory 
activity, there are no major differences 
using TNF antagonists in both diseases. 
There are some signals from the clinical 
trials that infliximab might be used in 
AS patients with higher doses as in RA 
to achieve acceptable clinical respons-
es. Likewise, in both diseases a compa-
rable and acceptable safety profile has 
been observed even over long treatment 
periods. Differences might exist regard-
ing the risk of tuberculosis and the ap-
pearance of HAMAs and HAQAs espe-
cially in patients on monotherapy with 
the monoclonal anti-TNF antibodies. 
Applying early and intensive therapy, 
tight control and rapid adaptations of 
therapy are necessary. The treatment 
goal in AS should be similar as for RA 
to go for remission of the disease. For 
RA it was shown, for AS it still seems 
possible to prevent structural damage if 
therapy starts early enough. 
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