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ABSTRACT
The challenge of managing knowledge 
is a diffi cult one, and it is no longer 
enough simply to conduct clinical tri-
als. Quality of care requires the incor-
poration of research knowledge into 
clinical practice. As our knowledge of 
the chronic infl ammatory rheumatic 
disease ankylosing spondylitis (AS) has 
grown, evidence-based recommenda-
tions for the early diagnosis and man-
agement of AS and scientifi cally-derived 
outcome measures have been developed 
to aid the clinician at the point of care. 
Some of these, including the ASAS/EU-
LAR recommendations for the manage-
ment of AS, are now being validated in 
national and international studies. This 
article discusses existing recommenda-
tions and the need for specifi c quality 
indicators in the fi eld of AS.

Introduction
There have been a number of recent 
initiatives in the fi eld of ankylosing 
spondylitis (AS) aimed at rationalizing 
the rapidly increasing body of evidence 
in a manageable, effi cient and effective 
way. These include the development 
and validation of international treat-
ment recommendations, initial strate-
gies to aid early diagnosis, introduction 
of national AS registries, and the devel-
opment of evidence-based core sets for 
use in point of care consultations. This 
review will examine some of these ini-
tiatives as a means of improving the 
quality of care in AS. 

Treatment recommendations
One method of improving information 
delivery to the end-user involves the 
development of evidence-based state-
ments that summarize the available re-
search evidence in a given fi eld in a sin-
gle accessible document. A number of 
such evidence-based recommendations 
for AS have been published over the 
past few years, directed both at general 
disease management and more specifi -

cally at the use of anti-tumor necrosis 
factor (TNF) alpha agents in AS.

ASAS/EULAR recommendations for 
the management of AS
With the emergence of biological 
agents, therapeutic options for AS have 
increased greatly, which can be confus-
ing when considering the best man-
agement strategies for patients. The 
Assessment in Ankylosing Spondylitis 
(ASAS) international working group, 
in collaboration with the European 
League Against Rheumatism (EU-
LAR), has produced a set of recom-
mendations to guide treatment choices 
in AS, incorporating research evidence 
and expert opinion (Table I) (1, 2). A 
group of 22 rheumatologists and sur-
geons with internationally recognized 
expertise in AS were presented with a 
summary of the available therapeutic 
options for AS as retrieved from a gen-
eral systematic search of the research 
literature. They identifi ed the 10 items 
that they felt to be the most important 
for patient care, using a three-round 
Delphi exercise approach. 
The literature was then searched in a 
systematic, directed way to identify 
all the clinical trials relevant to each 
of the 10 items. This evidence base 
was fed back to the group, and the 10 
recommendations were refi ned in the 
light of the research evidence. The fi -
nal recommendations address how to 
approach therapy in AS patients based 
on a combination of research evidence 
and expert opinion, and are directed at 
any health professional involved in the 
management of AS. 
As with any set of clinical recom-
mendations or guidelines, the greater 
challenge is not the development of 
a document, but rather its dissemina-
tion, implementation and the continu-
ous evaluation of its effectiveness in 
initiating changes in practice. Prelimi-
nary circulation and evaluation of the 
ASAS/EULAR recommendations has 
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been ongoing at the national level, with 
individual countries showing that lo-
cal practicing rheumatologists strongly 
support the conclusions of the experts 
(3-5). The fi rst large validation study 
included disseminating the recommen-
dations to more than 7,000 rheumatolo-
gists in ten countries across Europe and 
the Arabian Gulf, and reported the con-
ceptual agreement of 1,507 rheumatol-
ogists with the recommendations (6), 
with agreement graded as 8.9/10 and 
self-declared application as 8.2/10. 
The Appraisal of Guidelines for Re-
search and Evaluation (AGREE) instru-
ment specifi es a number of key domains 

that should be considered in evaluating 
the quality of existing guidelines (7). 
The ASAS/EULAR recommendations 
perform well in terms of the AGREE in-
strument; however, the role of stakehold-
ers is limited to the involvement of rheu-
matologists and orthopaedic surgeons. 
This is a common limitation of existing 
treatment recommendations, and should 
be addressed. A new initiative will in-
clude the patients’ perspective.

3E recommendations for the 
management of AS
A second initiative was undertaken in 
2006 to develop recommendations for 

the management of AS targeted specifi -
cally at rheumatologists. The concept 
behind the 3E initiative (Evidence, Ex-
pertise, Exchange) is to answer those 
specifi c questions pertinent to AS that 
are currently less clear and, by using a 
combination of research evidence and 
expert opinion, to produce a document 
developed by rheumatologists for rheu-
matologists. This process differed from 
the development of the ASAS/EULAR 
recommendations in terms of both the 
breadth of the participating clinicians 
and the target audience. Representatives 
from ten countries were asked to devel-
op questions under the broad themes of 
diagnosis, monitoring and pharmaco-
logical therapy. Each country that took 
part developed a locally specifi c set of 
recommendations (8, 9); these separate 
recommendations were combined into 
one international document, wherever 
possible by consensus. The fi nal sets 
of recommendations now must be vali-
dated, disseminated and evaluated as a 
part of improving the quality of rheu-
matology practice in AS.

Anti-tumor necrosis factor (TNF) 
alpha agents
Anti-TNF-alpha therapy can bring 
about a dramatic reduction in disease 
activity and improvement in pain, 
function and quality of life in patients 
with active AS (10-12). Nevertheless, 
other issues – including patient selec-
tion, toxicity and cost – are important 
in the use of these agents, and therefore 
a number of published guidelines and 
consensus statements have emerged for 
the use of anti-TNF-alpha agents in AS 
(13-18).
The fi rst updated version of the inter-
national ASAS consensus statement for 
the use of anti-TNF agents in patients 
with AS (Table II) (13) was published 
in 2006 and provides guidance for the 
introduction, monitoring and cessation 
of biologic therapy in AS, independent 
of local regulations. For the initiation 
of anti-TNF-alpha therapy, a patient 
must have a diagnosis of AS according 
to recognized criteria, active disease 
for at least 4 weeks (indicated by a 
Bath AS Disease Activity Index (BAS-
DAI) > 4 and clinical fi ndings, disease 
refractory to two NSAIDs over a 3-

Table I. ASAS/EULAR recommendations for the management of ankylosing spondylitis.

No. Recommendation

  1 The treatment of AS should be tailored according to: 
• the current manifestations of the disease (axial, peripheral, entheseal, extra-articular 
symptoms and signs)

 • the level of current symptoms, clinical fi ndings, and prognostic indicators
     – disease activity/infl ammation
     – pain
     – function, disability, handicap
     – structural damage, hip involvement, spinal deformities

• the general clinical status (age, gender, co-morbidity, concomitant medications)
• the wishes and expectations of the patient.        

  2 The disease monitoring of AS patients should include: patient history (e.g. questionnaires), 
clinical parameters, laboratory tests, and imaging, all according to the clinical presenta-
tion as well as the ASAS core set. The frequency of monitoring should be decided on an 
individual basis depending on symptoms, severity and medication. 

  3 The optimal management of AS requires a combination of non-pharmacological and phar-
macological treatment modalities

  4 Non-pharmacological therapy of AS should include patient education and regular exercise. 
Individual and group physical therapy should be considered. Patient associations and self-
help groups may be useful. 

  5 NSAIDs are recommended as fi rst-line drug therapy for AS patients with pain and stiff-
ness. In those with increased gastrointestinal risk, non-selective NSAIDs plus a gastro-
protective agent, or a selective COX-2 inhibitor could be used. 

  6 Analgesics, such as paracetamol and opioids, might be considered for pain control in pa-
tients in whom NSAIDs are insuffi cient, contraindicated, and/or poorly tolerated.

  7 Corticosteroid injections directed to the local site of musculoskeletal infl ammation may 
be considered. The use of systemic corticosteroids for axial disease is not supported by 
evidence. 

  8 There is no evidence for the effi cacy of DMARDs, including sulfasalazine and methotrex-
ate, for the treatment of axial disease.   Sulfasalazine may be considered in patients with 
peripheral arthritis. 

  9 Anti-TNF therapy should be given to patients with persistently high disease activity de-
spite conventional treatments, according to thein accordance with ASAS recommenda-
tions. There is no evidence to support the obligatory use of DMARDs prior to or concomi-
tant with anti-TNF therapy in patients with axial disease.

10 Total hip arthroplasty should be considered in patients with refractory pain or disability 
and radiographic evidence of structural damage, independent of age.   Spinal surgery, e.g., 
corrective osteotomy and stabilization procedures, may be of value in selected patients.

AS: ankylosing spondylitis; NSAIDs: non-steroidal anti-infl ammatory drugs; DMARDs: disease- 
modifying anti-rheumatic drugs; TNF: tumor necrosis factor.
Adapted from Zochling et al. (2).
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Table II. ASAS consensus statement for the use of anti-TNF therapy in ankylosing spondylitis.

Specifi cation (defi nition of the terms)

Patient selection
    Diagnosis • Patients normally fulfi lling the modifi ed New York Criteria for defi nitive AS

• Modifi ed New York criteria 1984 (van der Linden et al.)
  Radiological criterion
  – Sacroiliitis, grade ≥ II bilaterally or grade III to IV unilaterally
  Clinical criteria (2 out of the following 3)
  – Low back pain and stiffness for > 3 months that improves with exercise but is not relieved by rest
  – Limitation of motion of the lumbar spine in both the sagittal and frontal planes
  – Limitation of chest expansion relative to normal values correlated for age and sex
    Active disease • Active disease for ≥ 4 weeks

• BASDAI ≥ 4 (0-10) and an expert* opinion** 

 *The expert is a physician, usually a rheumatologist, with expertise in infl ammatory back pain and the use of biologics. Expert should 
be locally defi ned.

 **An expert opinion is based on both clinical features (history and examination) and serum acute phase reactant levels and/or imaging 
results, such as radiographs demonstrating rapid progression or MRI scans indicating ongoing infl ammation.

    Treatment failure • All patients must have had adequate therapeutic trials of at least 2 NSAIDs.   An adequate therapeutic trial is defi ned as:
  – Treatment for at least 3 months at the maximal recommended or tolerated anti-infl ammatory dose unless contraindicated
  – Treatment for < 3 months where treatment was withdrawn because of intolerance, toxicity, or contraindications

• Patients with only with axial manifestations do not have to take DMARDs before anti-TNF therapy can be started
• Patients with symptomatic peripheral arthritis should have an insuffi cient response to at least one local corticosteroid injection if  
appropriate
• Patients with persistent peripheral arthritis must have had a therapeutic trial of sulfasalazine*Patients with persistent peripheral arthritis must have had a therapeutic trial of sulfasalazine*Patients with persistent peripheral arthritis must have had a therapeutic trial of
• Patients with symptomatic enthesitis must have failed appropriate local treatment

 *Sulfasalazine: Treatment for at least 4 months at the standard target dose or maximally tolerated dose unless contraindicated or 
not tolerated. Treatment for less than 4 months, where treatment was withdrawn because of intolerance, or toxicity or contraindica-
tionsed.

    Contraindications • Women who are pregnant or breastfeeding; effective contraception must be practised
• Active infection
• Patients at high risk of infection, including:

  – Chronic leg ulcer
  – Previous tuberculosis (note: please follow local recommendations for prevention or treatment)
  – Septic arthritis of a native joint within the last 12 months
  – Sepsis of a prosthetic joint within the last 12 months, or indefi nitely if the prosthesis remains in in situ
  – Persistent or recurrent chest infections
  – Indwelling urinary catheter

• History of lupus or multiple sclerosis
• Malignancy or pre-malignancy states, excluding:

  – Basal cell carcinoma
  – Malignancies diagnosed and treated more than 10 years previously (where the probability of a total cure is very high)

Assessment of disease
    ASAS core set for daily practice

• Physical function (BASFI or Dougados functional index)
• Pain (VAS, average overall spinal pain due to AS in the last week and VAS, average nocturnal spinal pain due to AS in the last week)and VAS, average nocturnal spinal pain due to AS in the last week)and
• Spinal mobility (chest expansion and modifi ed Schober and modifi ed Schober and and occiput to wall distance and occiput to wall distance and and and lateral lumbar fl exion)and and lateral lumbar fl exion)and
• Patient’s global assessment (VAS, last week)
• Stiffness (duration of morning stiffness, spine, last week)
• Peripheral joints and entheses (number of swollen joints [44 joint count], enthesitis score such as those developed in Maastricht, 
Berlin or San Francisco)
• Acute phase reactants (ESR or CRP)
• Fatigue (VAS)

    BASDAI • VAS, overall level of fatigue/tiredness past week
• VAS, overall level of AS neck, back or hip pain past week
• VAS, overall level of pain/swelling in joints other than neck, back or hips past week
• VAS, overall discomfort from any areas tender to the touch or pressure past week
• VAS, overall level of morning stiffness from time of awakening past week
• Duration and intensity (VAS) of morning stiffness from time of awakening (up to 120 minutes)

Assessment of response
   Responder criteria BASDAI: 50% relative change or absolute change of 20 mm (on a scale between of 0 and to 100) and expert opinion in favor of  and expert opinion in favor of  and

continuation
    Time of evaluation Between 6 and 12 weeks

VAS: visual analogue scale; all VAS scales can be replaced by numerical rating scales (NRS).
Adapted from Braun et al. (13).
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month period as well as to sulfasala-
zine if peripheral disease is present, 
and no contra-indications to biological 
therapy. Exclusion criteria include cur-
rent or recurrent infections, pregnancy 
or lactation, malignancy, multiple scle-
rosis, lupus and tuberculosis. Screening 
for tuberculosis is mandatory, and the 
guidelines for prevention and treatment 
should be followed before commenc-
ing an anti-TNF-alpha agent. Monitor-
ing of patients receiving these therapies 
is vital, and should include the ASAS 
core set domains for clinical practice 
(patient global assessment, pain, spinal 
mobility, BASDAI, BASFI, number 
of swollen joints, and acute phase re-
actants). Indications for withdrawal of 
therapy are not clear-cut and should be 
assessed on an individual basis.
A number of national recommenda-
tions for anti-TNF-alpha therapy in 
AS have been developed with varying 
scope and complexity, although the 
messages given do not differ greatly 
between documents, with the exception 
of the role of methotrexate (14). High 
level evidence for the effi cacy of meth-
otrexate in AS is scarce, and therefore 
the input of different expert opinions 
based on differing clinical experience 
has resulted in different conclusions. 
Finally, in implementing any set of rec-
ommendations, consideration must be 
given to the specifi c requirements of 
local health policy and regulations, and 
to the preferences and wishes of the in-
dividual patient.

Early referral recommendations
If any evidence-based recommenda-
tions for the treatment of AS are to be 
of use, suitable patients must be identi-
fi ed in a timely and effective manner. 
This has long been a challenge in AS, 
with a recognized long delay to diagno-
sis (19). The delay may be explained in 
part by low awareness of the condition 
in primary care, the slow progression 
to the radiologic sacroiliitis required to 
make a diagnosis based on the modi-
fi ed New York criteria (20), and the 
absence of well-defi ned clinical indica-
tors to aid in early case detection. 
In order to address the latter issue, 
early referral recommendations have 
been developed to assist primary care 

physicians in identifying those patients 
who may have early axial spondyloar-
thritis (SpA) and who are candidates 
for rheumatologic review (21). The 
key screening parameters were identi-
fi ed using diagnostic likelihood ratios 
from a selection of clinical, laboratory 
and imaging features. It is suggested 
that in the presence of chronic low 
back pain of more than 3 months’ dura-
tion in patients under the age of 45, the 
presence of either infl ammatory back 
pain or HLA-B27 positivity suggests 
an increased likelihood of disease and 
therefore referral is recommended. Ini-
tial validation of these criteria carried 
out on 350 chronic back pain patients 
showed that approximately half of all 

the patients referred could be diag-
nosed with axial SpA or AS (22). The 
presence of both infl ammatory back 
pain and HLA-B27 doubled the likeli-
hood of a fi nal diagnosis of AS. This 
approach is a useful tool to improve 
referral and early diagnosis; however, 
it must be appropriately disseminated, 
with primary care physician education 
and the presence of adequate, accessi-
ble referral centers ensured. 

Outcome measures
The ASAS core sets have been dis-
cussed previously in this forum (23); 
in particular, the core set for clinical 
record keeping is relevant to improving 
the quality of information gathering at 

Table III. ASAS core sets for clinical record keeping in ankylosing spondylitis.

Domain Instruments

Patient global assessment VAS in the last week

Spinal pain VAS, average overall spinal pain spine due to AS in the last week, 
and VAS, average nocturnal spinal pain due to AS in the last week

Spinal stiffness VAS, morning stiffness

Spinal mobility Chest expansion, and Modifi ed Schober index, and Occiput-to-wall  
distance, and Lateral spinal fl exion or Bath Ankylosing Spondylitis  or Bath Ankylosing Spondylitis  or
Metrology Index

Physical function Bath Ankylosing Spondylitis Functional Index, or Dougados Func-
 tional Index

Peripheral joints and entheses Number of swollen joints (44 swollen joint count) Validated enthesi- 
 tis score

Acute phase reactants ESR

CR: clinical record keeping; DC-ART: disease-controlling anti-rheumatic therapy; SMARD: symp-
tom-modifying anti-rheumatic drugs; PT: physical therapy; VAS: visual analogue scale; ESR: erythro-
cyte sedimentation rate; AP: antero-posterior; SI; sacroiliac. 
Adapted from (24, 25) and updated ASAS workshop (Gent).

Table IV. Issues for potential quality indicators specifi c for patients with AS.

Topic Issues

Patient identifi cation Time between onset of symptoms and diagnosis
Waiting time to see the a rheumatologist
% of AS patients fulfi lling current classifi cation criteria

Treatment Time between diagnosis and the initiation of appropriate therapy
% of AS patients treated and monitored according to current recom-

 mendations
% of AS patients treated with biologics
Hours of exercise and physiotherapy per month/year

Outcomes Symptom-free periods per month/year
% of AS patients with syndesmophytes
% of AS patients with functional decline and persistent high disease  

 activity
Frequency and completeness of documentation of relevant outcome  

 measures
% of AS patients who are well informed about their disease
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the point of care (24, 25). A rigorous 
literature search and statistical analysis 
of the value of various outcome meas-
ures was undertaken, resulting in the 
creation of a set of measurement do-
mains and tools advised for use in clin-
ical practice (Table III). The core set 
is continually being updated as more 
research evidence regarding outcome 
measures becomes available.

National registers
There are a number of nationally-run AS 
registries for patients who are receiv-
ing biologic therapy. These have been 
established to improve our knowledge 
of patient characteristics, the natural 
history of the disease, treatment effi -
cacy and — most importantly — tox-
icity, whose impact is inadequately re-
fl ected in randomized controlled trials. 
A new initiative to create a core set of 
measurement domains for data collec-
tion in such registries is underway, to 
allow standardization of data collection 
across registries, improved data quali-
ty, and facilitate collaboration between 
countries in the future.

Clinical classifi cation systems
The World Health Organization has de-
veloped the International Classifi cation 
of Functioning, Disability and Health 
(ICF), which allows the concepts of 
functioning to be described in stand-
ardized language (26). Its utility in the 
clinical setting remains to be deter-
mined, and current projects are aimed 
at defi ning core sets of ICF categories 
relevant to specifi c disease states, in-
cluding AS, from the differing perspec-
tives of the patient (27), the health pro-
fessional and the researcher (28). This 
information will be combined by expert 
consensus into a short set of ICF con-
cepts specifi cally relevant to the care 
and management of AS patients. Poten-
tial uses for such a core set include the 
improvement of communication be-
tween the different health professions 
involved in a patient’s care, improved 
assessment of patient functioning and 
disability at baseline and with changes 
in therapy, and the development of im-
proved measurement instruments for 
physical functioning in research and 
clinical practice. 

Quality indicators
Formal quality performance indicators, 
such as are currently available for os-
teoarthritis (29), rheumatoid arthritis 
(30) and gout (31), have not yet been 
published for the management of AS. 
Quality indicators represent minimal 
standards of care for disease manage-
ment, and include areas such as diag-
nosis, treatment and the monitoring 
of disease progression, drug effi cacy 
and drug toxicities. Some of the issues 
dealt with in existing quality indica-
tors are relevant to AS patients, in par-
ticular quality indicators for the use of 
non-steroidal anti-infl ammatory drugs 
(NSAIDs) (32) and the American Col-
lege of Rheumatology’s (ACR) starter 
set of quality of care indicators for 
rheumatoid arthritis (30), which cov-
ers drug safety, the monitoring of dis-
ease-modifying anti-rheumatic drugs 
(DMARDs), informing patients about 
risks, prophylaxis for patients at risk 
of gastrointestinal bleeding, and labo-
ratory monitoring for drug toxicities. 
Nevertheless, some issues specifi c to 
AS remain to be addressed (Table IV). 
Improving time to diagnosis is one. Re-
searchers remain unclear regarding the 
best way to reach an early diagnosis of 
AS or axial SpA, but it is diffi cult to 
defi ne a clear quality indicator regard-
ing patient identifi cation. Should all 
patients under the age of 45 who suffer 
from chronic low back pain be screened 
for HLA-B27 and infl ammatory back 
pain, as was recently recommended 
(21), or is it more reasonable to sug-
gest that all patients with infl ammatory 
back pain undergo HLA-B27 screening 
and imaging of the sacroiliac joints? Is-
sues of the sensitivity and specifi city of 
clinical measures and diagnostic tests 
become important here. 
What is the ideal interval for patient 
review once a diagnosis is made, and 
what tests should be performed? How 
should a clinician identify disease 
progression, or the failure to respond 
to treatment, and what is the ideal se-
quence of therapeutic options? Some 
of these issues are addressed in the 
ASAS/EULAR recommendations, but 
are they specifi c enough to be trans-
lated into quality indicators? There is a 
real need for a collaborative approach 

to refi ne these issues before ‘quality’ 
quality indicators can be developed for 
AS. 

Conclusions
A number of evidence-based recom-
mendations and outcome measures in 
AS have been developed on the basis 
of sound scientifi c principles. There is 
now the need for regular ongoing revi-
sion and updating of these documents 
to ensure that they refl ect the latest in 
research evidence. More effort must be 
devoted to the signifi cant problems of 
dissemination, and the evaluation of 
the effect of these initiatives in improv-
ing clinical practice. Unless we focus 
suffi cient effort in terms of research 
and practice on better organizing, fi l-
tering, and utilizing the research results 
that we have, the gap between what we 
know and what we do will continue to 
grow. The ASAS international working 
group has accomplished a great deal al-
ready in terms of standardizing and im-
proving the measurement of research 
outcomes and point of care health de-
livery. It is now time to take the next 
step.
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