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Introduction
Spondyloarthritis (SpA) is a group of chronic 
inflammatory diseases of autoimmune nature 
sharing common clinical and genetic features, 
such as involvement of the axial skeleton (sac-
roiliac joints and spine), a certain pattern of 
peripheral joint involvement (usually asymmetric 
monoarthritis or oligoarthritis predominantly 
affecting the joints of the lower extremities), the 
presence of enthesitis, dactylitis, typical extra-
articular manifestations such as acute anterior 
uveitis, psoriasis and inflammatory bowel dis-
ease (i.e. Crohn’s disease and ulcerative colitis), 
and association with HLA-B27 antigen. Current 
classification of SpA relies on the predominant 
clinical manifestation: either axial or peripheral 
[Rudwaleit et  al. 2011]. Axial SpA (axSpA) is 
characterized by predominant involvement of the 
spine and/or sacroiliac joints: ankylosing spondy-
litis (AS), nonradiographic axial Spa (nr-axSpa, 
without definite sacroiliitis on X-ray), certain 
forms of psoriatic arthritis and reactive arthritis 
with axial involvement, and arthritis associated 
with inflammatory bowel disease. Importantly, 

nr-axSpA and AS are considered nowadays as 
two stages of one disease (axSpA) [Rudwaleit 
et al. 2005], although there are patients with an 
abortive course of the disease who remain at the 
nonradiographic stage without progression to 
established AS.

In peripheral SpA, peripheral arthritis, enthesitis 
and/or dactylitis dominate in the clinical presen-
tation setting [Rudwaleit et  al. 2011]. Reactive 
arthritis, psoriatic arthritis, arthritis associated 
with inflammatory bowel disease and certain 
forms of undifferentiated (oligo)arthritis could be 
generally classified as a peripheral SpA.

In this review, currently available and possible 
future treatment options for axSpA are discussed.

Current treatments for axial SpA
According to the actual evidence-based 
Assessment of Spondyloarthritis International 
Society (ASAS) and European League Against 
Rheumatism (EULAR) recommendations for 
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the treatment of AS, the prototype disease of 
axSpA, the first-line therapy of this disease con-
sist of nonsteroidal anti-inflammatory drugs 
(NSAIDs) and nonpharmacological treatment 
(such as education and regular exercise/physio-
therapy) irrespectively of the of the predominant 
involvement (axial or peripheral) [Braun et  al. 
2011] (Figure 1).

NSAIDs are especially effective in patients with 
axial involvement, reducing pain and stiffness 
substantially in a majority of patients, as shown 
in a number of clinical trials with nonselective 
cyclooxygenase (COX) inhibitors as well as with 
selective COX-2 antagonists [Barkhuizen et  al. 
2006; Dougados et al. 1999; Sieper et al. 2008; 
van der Heijde et al. 2005a]. Clinically significant 
improvement of back pain in AS is usually 
reported by more than 60% of the patients 
treated with NSAIDs [Amor et al. 1995; Sieper  
et al. 2008; van der Heijde et al. 2005a], as com-
pared with only about 15% of patients with 
chronic low back pain of noninflammatory causes 
[Amor et al. 1995].

So far, clinical trials demonstrating clinical effi-
cacy of NSAIDs in axSpA were performed in 
patients with AS only. However, it can be expected 
that NSAIDs are also effective in patients with 
nr-axSpA, who did not develop radiographic 

sacroiliitis yet. That is also being confirmed by 
daily practice. Considering nr-axSpA and AS as 
two stages of axSpA, it is reasonable to extrapo-
late data on treatment efficacy from AS to the 
early stage of the disease. Therefore, nr-axSpA 
patients should generally be treated in the same 
way as patients with AS [Braun et al. 2011].

In general, all NSAIDs, regardless of their COX 
selectivity, have similar clinical efficacy in their 
therapeutic doses (usually equal to maximal rec-
ommended) [Dougados et al. 2011] in axSpA. In 
the majority of cases, NSAIDs reduce pain and 
stiffness rapidly and the full effect can normally 
be observed after 48–72 hours. In some cases, 
however, a longer treatment period (up to 2 
weeks) is necessary in order to reach the com-
plete anti-inflammatory and analgesic effect of a 
NSAID [van der Heijde et al. 2005a]. Moreover, 
considering the high individual variation in 
response to NSAIDs on the patients’ level, it is 
worthwhile to try at least another NSAID if the 
first NSAID has failed.

NSAID therapy in axSpA, if effective and toler-
able, should usually be continued for a long-term 
period. Dose and intake frequency could be 
adjusted according to the intensity of the patient’s 
symptoms (back pain, stiffness). In general, on-
demand use of an effective dose should be 

additional therapy and therapy in special clinical situations

Axial manifestations:
involvement of the spine and sacroiliac joints

Spondyloarthritis

Peripheral manifestations: 
arthritis, enthesitis, dactylitis

predominant manifestation

NSAIDs

Nonpharmacological treatment:
education, exercise, physical  therapy, 

rehabilitation, patient associations, self-help groups

first-line therapy

+

DMARDs: 
Sulfasalazine, Methotrexate

Local steroids

TNF α Blocker

second-line therapy

Analgesics Sugery

Figure 1.  Summary of the ASAS/EULAR recommendations for treatment of AS.
AS, ankylosing spondylitis; DMARD, disease-modifying antirheumatic drug; NSAIDs, nonsteroidal  
anti-inflammatory drug; TNF, tumour necrosis factor.
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recommended. In some AS patients a moderate 
dose might be sufficient for long-term treatment, 
while in others the highest tolerated dose taken 
continuously might be necessary in order to 
achieve an optimal therapeutic effect. Safety 
aspects, especially gastrointestinal and cardiovas-
cular risks, should always be taken into account 
when starting NSAID therapy.

Gastrointestinal toxicity is a well-known adverse 
effect of NSAIDs. Serious gastrointestinal adverse 
events include gastroduodenal ulceration and ulcer 
complications such as gastrointestinal bleeding, 
perforation and gastric outlet obstruction. The 
risk of gastrointestinal adverse events of NSAIDs 
is strongly dependent on the presence of risk fac-
tors: previous gastrointestinal events (especially 
if complicated), age, concomitant use of antico-
agulants, corticosteroids, other NSAIDs includ-
ing low-dose aspirin, high-dose NSAID therapy, 
chronic debilitating disorders, especially cardio-
vascular disease, and Helicobacter pylori infection 
[Lanza et al. 2009].

Currently available evidence suggests that both 
selective COX-2 inhibitors (coxibs) and nonselec-
tive NSAIDs, with the possible exception of full-
dose naproxen, increase cardiovascular risk to 
nearly the same extent [Kearney et al. 2006; Trelle 
et  al. 2011]. The individual cardiovascular risk 
depends on numerous well-known traditional car-
diovascular risk factors such as age, smoking, dia-
betes and history of previous cardiovascular 
events. Large clinical trials demonstrated that 
rates of cardiovascular events were especially low 
in younger patients and patients with low baseline 
cardiovascular risk: less than 1 event per 100 
patient-years [Cannon et al. 2006; Solomon et al. 
2005]. It is especially relevant in axSpA, because 
this is a disease of young people starting normally 
in the third decade of life without cardiovascular 
risk factors and comorbidities.

Recent recommendations of the American College 
of Gastroenterology suggest a careful assessment 
of both gastrointestinal and cardiovascular risks in 
order to choose an optimal regimen of NSAIDs 
treatment. In patients with low gastrointestinal 
risk (no risk factors) and low cardiovascular risk 
(no intake of low-dose aspirin), nonselective 
NSAIDs can be administered safely. In case of 
moderate gastrointestinal risk (age >65 years or 
high-dose NSAID therapy or a previous history 
of uncomplicated ulcer, or concurrent use of 
aspirin including low dose, corticosteroids or 

anticoagulants) a selective COX-2 inhibitor or a 
combination of a nonselective NSAID with a 
gastroprotector (proton-pump inhibitor or mis-
oprostol) should be used. In patients with  high 
gastrointestinal risk [history of a previously compli-
cated ulcer, especially recent, or multiple (>2) risk 
factors] an alternative therapy should be consid-
ered or, if not possible, a combination of a COX-2 
inhibitor with a gastroprotective agent [Lanza 
et al. 2009]. In patients with  high cardiovascular 
risk (defined as the need of low-dose aspirin 
intake) and low or moderate gastrointestinal risk, 
a combination of naproxen with gastroprotective 
agents is recommended. If both cardiovascular 
and gastrointestinal risks are high, NSAIDs should 
be generally avoided and an alternative therapy 
should be considered [Lanza et al. 2009].

Interestingly, in a recent large observational 
study from Norway, frequent use of NSAIDs in 
AS was clearly and statistically significant asso-
ciated with decreased overall mortality [Bakland 
et al. 2011]. This data require confirmation, but 
it could be speculated that an anti-inflammatory 
effect of NSAIDs, might counterbalance increase 
of the cardiovascular risk in AS related to sys-
temic inflammation and to the NSAID treat-
ment itself [Song et al. 2008].

There is increasing evidence that NSAIDs might 
possess not only symptomatic efficacy but also 
disease-modifying properties in axSpA retarding 
progression of structural damage in the spine. In 
1976, Boersma showed that a continuous use of 
phenylbutazone was associated with retardation 
of spinal ossification in AS [Boersma, 1976]. In a 
more recent study by Wanders and colleagues 
continuous (daily) use of NSAIDs (all starting 
with celecoxib but changing to other NSAIDs in 
the case of clinical inefficacy or intolerance) was 
also associated with an inhibition of radiographic 
progression in the spine over 2 years [Wanders 
et  al. 2005]. The most recent data from the 
German Spondyloarthritis Inception Cohort 
(GESPIC) provided support for these findings: 
high NSAIDs intake (more than 50% of the max-
imal recommended dose) over 2 years was asso-
ciated with lower rate of radiographic spinal 
progression in AS in comparison with patients 
with low NSAIDs intake. In nr-axSpA, no signifi-
cant differences regarding radiographic progres-
sion between patients with high and low NSAIDs 
intake was found that was most likely related to 
the low level of spinal damage in general in this 
group [Poddubnyy et al. 2012].
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Importantly, retardation of radiographic spinal 
progression with NSAIDs therapy was nearly 
exclusively seen in patients with risk factors for 
such a progression (presence of syndesmophytes 
at baseline and elevated C-reactive protein 
[CRP]) [Poddubnyy et al. 2012]. These data were 
also confirmed in a resent post hoc analysis of the 
study by Wanders and colleagues: an inhibitory 
effect of continuous NSAIDs use was observed 
only in the group of patients with elevated acute 
phase reactants (CRP or erythrocyte sedimenta-
tion rate [ESR]) [Kroon et al. 2012].

Nonpharmacological treatment (first of all, edu-
cation and regular exercises) is considered to be 
of nearly the same importance as NSAIDs in the 
first-line therapy of axSpA [Braun et al. 2011]. It 
is generally accepted that regular exercise/physio-
therapy is effective in reducing symptoms and 
increasing function and spinal mobility in axSpA 
in a short-term perspective that is also supported 
by evidence [Dagfinrud et al. 2008]. However, the 
influence of nonpharmacological treatment on 
the long-term outcomes and radiographic spinal 
progression is less clear.

Classic disease-modifying antirheumatic drugs 
(DMARDs; such as methotrexate, sulfasalazine 
and, to a lesser extent, leflunomide) are usually not 
effective in axial disease, but might be beneficial in 
the case of peripheral joint involvement [Braun 
et al. 2006; Haibel et al. 2005a, 2007]. Therefore, 
DMARDs are currently reserved for patients with 
predominant peripheral manifestation.

Local steroids are also recommended mainly for 
treatment of peripheral manifestation (arthritis, 
enthesitis, dactylitis) but can be also effective in 
the treatment of active sacroiliitis (CT-guided 
injections) in pure axial disease [Braun et  al. 
1996].

Systemic steroids are generally not recommended 
in axSpA, but short-term treatment (intravenous 
pulse therapy with methylprednisolone or oral 
prednisolone for 2 weeks) might be beneficial if 
rapid reduction of disease activity is required 
[Haibel et al. 2012; Peters and Ejstrup, 1992].

In patients who do not respond to first-line ther-
apy, a tumour necrosis factor (TNF) α blocker 
represents the only reliable treatment option 
available at the moment (Figure 1). Although, 
similarly to NSAIDs, the vast majority of evi-
dence of TNF blockers efficacy in axSpA was 

obtained in clinical trials conducted in estab-
lished AS, it is reasonable to expect the same (or 
even higher) clinical response in patients at the 
earlier disease stage, nr-axSpA. This idea was 
implemented in the recent update of the ASAS 
recommendation for treatment of axial SpA with 
anti-TNF α agents (Figure 2) [van der Heijde 
et  al. 2011]. According to these recommenda-
tions, patients with definite axSpA (fulfilling 
either the ASAS classification criteria for axial 
SpA [Rudwaleit et  al. 2009b] or the modified 
New York criteria for AS [van der Linden et al. 
1984]) having high disease activity (defined as 
Bath Ankylosing Spondylitis Disease Activity 
Index [BASDAI] ≥4) despite adequate NSAIDs 
treatment (defined as no response to at least two 
NSAIDs for at least 4 weeks in total unless con-
traindicated; local steroids and DMARDs might 
be used in patients with peripheral disease  
if appropriate) are considered as candidates  
for anti-TNF α therapy [van der Heijde  
et al. 2011]. A positive opinion of a rheumatolo-
gist based on assessment of acute phase reac-
tants, MRI, radiographic data and radiographic 
progression of AS is also required. Efficacy of 
anti-TNF α therapy should be assessed after at 
least 12 weeks of treatment and should first con-
sider clinical improvement (BASDAI improve-
ment by ≥50% or by ≥2 absolute points, 0–10 
scale) [van der Heijde et al. 2011].

All four TNF α blockers currently available for the 
treatment of AS (adalimumab, etanercept, goli-
mumab and infliximab) demonstrated similar 
high efficacy (with major reduction of symptoms 
as measured by the percentage of patients achieved 
an ASAS40 response in about 40–50% of the 
cases) in patients who did not respond to previous 
NSAIDs therapy [Davis et al. 2005; Inman et al. 
2008; van der Heijde et al. 2005b, 2006]. Despite 
high clinical efficacy, TNF α blockers were not 
able to retard radiographic spinal progression in 
AS over a period of 2 years in recent clinical trials 
[van der Heijde et al. 2008a, 2008b, 2009]. From 
this point of view, a combination of a TNF α 
blocker with a NSAID (i.e. in patients with risk 
factors for radiographic progression and clinical 
indications for NSAID therapy) might provide 
additional therapeutic benefits. It is important to 
stress, however, that according to the current rec-
ommendations NSAIDs should be administered 
to symptomatic patients only [Braun et al. 2011], 
because only in these patients do the benefits of 
NSAID treatment (symptomatic and disease 
modifying) overweigh the potential risks related to 
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NSAID intake (gastrointestinal and cardiovas-
cular side effects). Whether the possible structure-
modifying effect of NSAIDs alone can justify 
continuous NSAID treatment in asymptomatic 
patients (e.g. in those who are treated with a TNF 
α blocker) cannot be answered positively today. 
More data on the long-term relevance of the 
structure-modifying effect of NSAIDs especially 
in combination with TNF α blockers are needed.

There are several predictors of positive treatment 
response to TNF α blockers in axSpA. The most 
important of these are young age, short disease 
duration, low level of functional disability, ele-
vated acute phase reactants and signs of active 
inflammation on MRI [Rudwaleit et  al. 2004, 
2009a; Vastesaeger et  al. 2011]. Thus, patients 
with early and active disease respond generally 
better to anti-TNF α treatment in comparison 
with patients with more advanced disease. This 
was also confirmed in several clinical trials per-
formed in patients with early axSpA (nonradio-
graphic in the majority of cases) [Barkham et al. 
2009; Haibel et  al. 2008; Song et  al. 2010a]. 
Recently, results of the first phase III trial inves-
tigating efficacy of a TNF α blocker (adali-
mumab) in nr-axSpA were presented [Sieper  

et  al. 2011]. Although the treatment response 
(ASAS40) to adalimumab at week 12 in the 
whole group was not impressive (36% as com-
pared with 15% in the placebo group, p < 0.001), 
this was clearly higher in patients with short dis-
ease duration (less than 5 years: 49% of the adal-
imumab-treated patients achieved an ASAS40 
response), elevated CRP (55%) and presence of 
active inflammation on MRI of the sacroiliac 
joints (49%) [Sieper et al. 2012c]. As a result, in 
June 2012 adalimumab became the first TNF α 
blocker to receive a positive opinion from the 
Committee for Medicinal Products for Human 
Use (CHMP) of the European Medicines Agency 
(EMA) for the treatment of adults with severe 
axSpA without radiographic evidence of AS but 
with objective signs of inflammation by elevated 
CRP and/or MRI, who have had an inadequate 
response to or are intolerant to NSAIDs [EMA, 
2012]. This positive opinion is currently being 
followed by the approval of adalimumab for nr-
axSpA in EU countries. Similar phase III clinical 
trials in patients with nr-axSpA with etanercept, 
golimumab and certolizumab pegol are ongoing. 
It can be expected that all currently available 
TNF α blockers will extend their official labels to 
nr-axSpA in the next 2 years.

Predominant axial manifestations

1. Diagnosis: fulfillment of the modified New York criteria for AS 
or the ASAS criteria for axial SpA

Predominant peripheral 
manifestations

NSAIDs: at least 2 NSAIDs over 4 weeks (in total)

2. Failure of standard Treatment

+

Normally a therapeutic trial of a DMARD, 
preferably sulfasalazine (not mandatory)

Local steroids: 
one injection if appropriate

3. High disease activity: BASDAI ≥ 4 

4. Positive expert opinion based on parameters such as:
• Positive CRP/ESR
• Positive MRI
• Radiological progression
• Clinical examination

Figure 2.  ASAS recommendations for the use of an anti-TNF agent in patients with axial SpA.
AS, ankylosing spondylitis; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, the 
Bath Ankylosing Spondylitis Disease Activity Index; CRP, C-reactive protein; DMARD, disease-modifying 
antirheumatic drug; ESR, erythrocyte sedimentation rate; MRI, magnetic resonance imaging; NSAID, 
nonsteroidal anti-inflammatory drug; SpA, spondyloarthritis; TNF, tumour necrosis factor.
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The use of analgesics can be recommended for 
patients in whom pain cannot be effectively 
reduced with the other treatment methods 
described above [Braun et al. 2011].

Surgery might be of benefit in patients with axial 
disease and severe spinal deformities (i.e. ankylosis 
with hyperkyphosis) with a serious impact on 
patient’s functional status and quality of life (spinal 
corrective osteotomy) [Braun et al. 2011].

New treatment targets and future treatment 
modalities in axial SpA
As already mentioned above, only TNF α block-
ers are currently available as a second-line 
treatment in patients with AS/axSpA who do 
not respond to NSAIDs. Therefore, treatment 
options for axSpA patients with a lack of response 
to a TNF α blocker are limited. Unfortunately, 
several non-anti-TNF biologics that have being 
successfully used for the treatment of active rheu-
matoid arthritis failed to show efficacy in axSpA. 
Interleukin (IL)-1 blockade with anakinra, B-cell 
depleting therapy with rituximab and modulation 
of T-cell costimulation with abatacept did not 
show convincing results in patients with active AS 
in pilot trials [Haibel et  al. 2005b; Song et  al. 
2010b, 2011], although there was a positive signal 
for a possible rituximab effect in anti-TNF 
α-naïve patients, but not in anti-TNF α failures. 
Most recently, monoclonal antibodies against 
IL-6 receptor tocilizumab and sarilumab also 
failed to demonstrate clinical efficacy in AS in two 
large placebo-controlled trials [Sieper et al. 2012a, 
2012b].

Much more promising are data related to the 
blockade of IL-17 in axSpA. It has being sug-
gested that IL-17 might be a key mediator of 
inflammation in AS [Shen et al. 2009]. In AS, an 
elevated level of serum IL-17 and increased num-
ber of circulating polyfunctional Th17 cells were 
reported [Jandus et  al. 2008; Mei et  al. 2011; 
Wendling et al. 2007]. Moreover, an immunohis-
tological analysis of IL-17-secreting cells in facet 
joints from AS patients showed that the frequency 
of IL-17- producing cells was significantly higher 
compared with spine samples obtained from 
patients with osteoarthritis [Appel et al. 2011]. A 
fully human antibody to IL-17A secukinumab 
(formerly AIN457) is under investigation now in 
a number of chronic inflammatory disorders 
including AS. In a small phase II study in AS, the 
primary study endpoint, ASAS20-response at 

week 6, was achieved in 61% (14 out of 23) of AS 
patients who received secukinumab as compared 
with 17% of the patients receiving placebo 
[Baeten et  al. 2010]. A larger phase III trial is 
ongoing.

Blockade of IL-23 represents also an attractive 
target in axSpA. IL-23 together with transform-
ing growth factor (TGF)-β and IL-6 stimulates 
naïve precursor cells to differentiate into Th17 T 
cells. Even more important is the role of IL-23 in 
maintaining the Th17 phenotype and in acquir-
ing the full effector function [Matsui, 2007]. 
Recent immunohistological study demonstrated 
that a number of IL-23-positive cells in bone 
marrow of facet joints of AS patients was signifi-
cantly higher in comparison with samples 
obtained from patients with osteoarthritis and 
individuals without spinal disease [Appel et  al. 
2010]. A monoclonal antibody against IL-12/
IL-23 (ustekinumab) has been approved for the 
treatment of psoriasis and is currently under 
investigation in a pilot trial for active AS.

There are some data suggesting that apremilast, 
an oral phosphodiesterase-4 inhibitor, might be 
effective in AS [Pathan et  al. 2011], results that 
need to be confirmed in a larger trial. It would 
also be interesting to find out whether oral kinase 
inhibitors such as Janus-kinase (JAK) inhibitors 
(e.g. JAK3 inhibitor tofacitinib) and spleen tyros-
ine kinase inhibitors (i.e. fostamatinib), which 
have been shown to be effective in rheumatoid 
arthritis, could also be effective for treating axSpA.

Haematopoietic stem cell transplantation (HSCT) 
has been increasingly used over the last 15 years 
for the treatment of severe life-threatening treat-
ment-resistant cases of autoimmune diseases, such 
as systemic lupus erythematosus and systemic 
sclerosis. Concerning axSpA, only three pub-
lished cases of successful HSCT (two of them 
were performed because of a haematological 
disease) are available now [Britanova et al. 2012; 
Jantunen et  al. 2000; Yang et  al. 2012]. 
Nonetheless, this kind of therapy might be a 
treatment option for patients with a very severe 
axSpA who did not respond to any of the currently 
available conventional treatments.

Conclusion
NSAIDs, due to their high symptomatic efficacy 
and possible disease-modifying properties, can 
be considered as a treatment of choice for the 
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majority of patients with axSpA. The only 
effective treatment option nowadays for axSpA 
in the case of the inefficacy or intolerability of 
NSAIDs is a TNF α blocker. A number of poten-
tially effective drugs (i.e. IL-17, IL-12/23 antag-
onist, small molecules), which might become an 
alternative for TNF α blockers in the future, are 
being investigated in axSpA now.
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