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Ankylosing spondylitis (AS) is a progressive and 
potentially disabling inflammatory condition 
named because of the appearance of patients 
with advanced disease, who often appear with 
crooked (“ankylos”) vertebra (“spondylos”). 
Although generally considered a disease of  
the spine, AS also adversely affects the hips, 
shoulders, and peripheral joints, as well as 
organ systems throughout the body. 

The management of AS is evolving, as new  
disease criteria, measures of disease activity, 
and treatment guidelines lead to a new stan-
dard of care.1-3 Decisions to initiate or modify 
treatment are typically based on disease activ-
ity, which is measured by a mix of objective 
clinical measures and patient self-reports. 

Table 1 | Features of RA vs. AS12, 29

Rheumatoid Arthritis Ankylosing Spondylitis 

Affected joints Small peripheral joints Sacroiliac joints, neck

Morning stiffness >30 min <30 min

Classic deformities
Swan neck, ulnar deviation, 
wrist subluxation, boutonniere’s 
deformity

Neck hyperextension, kyphosis 
(hunchback), spinal fusion

Disease progression
Inflammation  erosive  
bone destruction

Inflammation  erosive  
bone destruction  new  
bone formation

ESR Increased Increased in 50–70% of patients

Rheumatoid factor Positive in 70% of patients Unknown

Imaging
Juxtaarticular osteoporosis,  
erosions

Lumbar vertebrae squaring,  
sacroiliitis, bamboo spine

NSAID response Usually some relief Variable

Treatment
Exercise, NSAIDs, DMARDs, 
biologic therapies

Exercise, NSAIDs,  
biologic therapies

Ankylosing Spondylitis: Pathophysiology, Treatment, 
                        and Patient Management

Pathophysiology
The pathogenesis of AS is poorly under-
stood. As in rheumatoid arthritis (RA), the 
first few pathological steps in AS involve 
inflammation and erosive bone destruc-
tion (Table 1). However, AS progresses to 
include new bone formation, eventually 
leading to the fusion of joints and verte-
brae. The development of bony growths, 
usually originating from ligaments, is the 
hallmark pathologic feature of AS. 

Clinical presentation
According to current estimates, AS affects 
at least 500,000 patients in the United 
States.4,5 Men are 5 times more likely than 
women to develop AS, and among all 
patients, the peak age of onset is between 
20 and 30 years of age.4 

Patients with AS typically present with 
complaints of back pain. Distinguishing 
inflammatory back pain from mechanical 
back pain can be a challenge, and may 

delay the diagnosis of AS in some patients. 
Unlike mechanical back pain, inflamma-
tory back pain improves with exercise, 
worsens with rest, and responds to treat-
ment with nonsteroidal antiinflammatory 
drugs (NSAIDs). Although patients with 
mechanical back pain may find some relief 
from NSAID therapy, NSAIDs alter the 
underlying pathology only in those with 
inflammatory pain.

Other symptoms of AS include hip and 
shoulder pain, buttock pain (indicative 
of sacroiliitis), limited chest expansion, 
and peripheral arthritis. Patients may also 
experience enthesitis, or inflammation of 
the region where tendons and ligaments 
attach to bone. Enthesitis may manifest as 
pain and tenderness at the heel, sternum, 
or other entheseal sites. Although these 
symptoms may be suggestive of AS, they 
are not specific for this type of spondyloar-
thropathy. Diagnosis of AS requires a thor-
ough patient history, clinical evaluation, 
laboratory testing, and imaging studies. 

The clinical course of AS is variable,  
although disease flare is common. In a 
study of 134 patients with AS, approxi-
mately 70% reported having a disease flare 
during any given week.6 The majority of 
these were minor flares, described as “pain 
or swelling localized to one area with 
fatigue and stiffness.” Only 12% of patients 
reported major flares, defined as “gener-
alized pain, hot burning joints, muscle 
spasm, fever, sweating, extreme fatigue, 
and stiffness.” Major flares lasted for an 
average of 2.4 weeks, and nearly all (92%) 
were preceded by and followed by minor 
flares, suggesting consistently higher levels 
of disease activity.6 Therefore, while minor 
flares appear to be common in AS, the 
presence of major flares may be helpful in 
identifying patients with more severe and 
active disease.
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Physical evaluation
Patients with AS may lose chest and spinal 
mobility over time. Documenting chest 
and back range of motion provides a base-
line against which a patient’s progress can 
be measured.7,8 Common quantitative tests 
of spinal mobility are outlined below. Some 
centers may choose to perform variations 
of these measures (eg, the original vs. the 
modified Schöber test). As long as they are 
performed in a consistent manner, these 
tests will provide a valuable index of disease 
progression.

Modified Schöber test | Decreased 
flexibility in the lower back is a clinical 
feature of AS. With the patient standing 
erect, the skin is marked with a pen at the 
lumbosacral joint line. A second mark is 
made 5 cm down from the lumbosacral 
joint, and a third mark is made 10 cm up 
from the lumbosacral joint. The patient 
bends forward as if to touch his or her toes, 
and the distance between the upper and 
lower marks is measured. Bending over 
should increase the distance between the 
marks, but the magnitude of this increase 
is modest in patients with limited range  
of motion. An increase of 5 cm between 
the upper and lower marks is considered 
normal, whereas an increase of <5 cm  
indicates decreased spinal mobility.9 The  
original Schöber test involved just 2  
markers and was less reproducible than  
the 3-mark modified Schöber test.10

Occiput-to-wall distance | The 
patient places his or her heels and back 
against the wall and attempts to touch the 
back of the head to the wall while keeping 
the chin level. The distance between the 
wall and the tragus (the prominent soft 
tissue bump just in front of the ear canal) is 
measured. The shorter distance of two tries 
should be recorded. This measurement is 
also called the tragus-to-wall distance. In-
creasing occiput-to-wall distance indicates 
a loss of lumbar and cervical flexibility and 
progressive spinal kyphosis (hunchback).9

Chest expansion | This measurement 
is taken at the level of the 4th intercostal 
space, or just below the breasts in female 
patients. Standing with hands on head, the 

Is this a permanent condition? Will it ever go away?

Ankylosing spondylitis (AS) is a chronic inflammatory condition; by definition, this means that  
it is likely a lifelong disease. However, the course of the condition can be variable. AS may 
be limited and never result in spinal ankylosis, or it may become disabling with significant 
functional limitations and pain. Unfortunately, there is no “crystal ball” laboratory test or prog-
nostic tool that allows healthcare providers to reliably predict who will develop more significant 
disease, though it is common for patients with AS to experience periods of flares and remission 
of varying severity.1  

— Kori Dewing, MN, ARNP

Reference
1. �Imboden J, Hellmann D, Stone J. Current Rheumatology Diagnosis and Treatment, 2nd ed. New York, NY;   

McGraw-Hill: 2007. 

?

What is the likelihood that this disease will be passed 
on to my children?

Although the specific cause of AS is unknown, genetics appear to play a role in the development 
of this condition. Most people who have AS carry the HLA-B27 gene. Having that gene doesn’t 
mean that a patient will definitely develop AS, but it may make them more susceptible to its 
development. To date, 23 different subtypes of HLA-B27 have been described. Some subtypes 
are more closely associated with spondyloarthropathies in certain populations. However,  
HLA-B27 isn’t the determining factor behind the development of AS, as fewer than 5% of  
HLA-B27-positive patients ever develop a seronegative spondyloarthropathy.1

A 2007 study of patients living in Iceland demonstrated a significant clustering of AS among 
multiple generations of family members. First-degree relatives of patients with AS had a  
significantly higher relative risk of developing AS (94), while second- and third-degree relatives 
also had high relative risks (25 and 3.5, respectively).2 

— Nicole Furfaro, MSN, ARNP

References
1. �Klippel, J, Croffor, L, Stone, J, Weyand, C. Primer on the Rheumatic Diseases, 12th Ed. Arthritis Foundation; Atlanta,  
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2. �Thjodleifsson B, Geirsson AJ, Björnsson S, Bjarnason I. A common genetic background for inflammatory bowel  

disease and ankylosing spondylitis: a genealogic study in Iceland.  
Arthritis Rheum. 2007;56(8):2633-2639.
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patient exerts maximum forced expiration, followed by maximal in-
spiration. The difference between measurements taken at maximum 
expiration and maximum inspiration should be 7 cm or more; a 
recording of <3 cm is abnormal. The best of 3 efforts should be 
recorded.9,11 

Fingertips-to-floor distance | With knees straight, the 
patient bends forward as if to touch the floor. At the point of 
fullest flexion, the distance between the fingertips and the floor is 
measured and recorded. 

Intermalleolar distance | This test measures abduction of 
the hips and is typically performed with the patient lying down. 
Keeping the knees straight and the legs in contact with a resting 
surface, the patient is asked to separate the legs as far as possible 
while the toes point upward. Alternatively, the patient can stand 
and separate the legs as far as possible. The distance between the 
medial malleoli is measured and recorded.9

Laboratory Findings
No single laboratory test can either confirm or rule out the 
presence of AS, although several tests can aid in the differential 
diagnosis of patients with suspected spondyloarthropathy (Figure 
4). Acute phase reactants, including C-reactive protein (CRP) and 
erythrocyte sedimentation rate (ESR), are elevated in only 50% to 
70% of patients with AS.12 

The human leucocyte antigen (HLA)-B27 gene is seen in  
approximately 95% of Caucasian patients with AS, and therefore 
its presence is suggestive of AS. However, HLA-B27 occurs with 
less frequency in AS patients of African and Asian decent, and is 
also present in many persons without AS.12 Therefore, although 
HLA-B27 appears to be a prerequisite to the development of AS 
in many patients, its presence alone is not sufficient for patients to 
develop the disease.13 A negative test for HLA-B27, however, makes 
the diagnosis of AS less likely in a patient with inflammatory back 
pain.14 

Several immune-related genes appear to be down-regulated — not 
completely silenced, but turned down significantly — in patients 
with AS.15 These “hushed” genes indicate a genetic basis for the 
immunosuppression observed in AS patients.15 Additional research 
on the genetics of AS may prove useful in the diagnosis and treat-
ment of AS. For example, another genetic test could join HLA-B27 
testing to improve the diagnosis of patients with AS or to predict 
which treatment is most likely to induce a clinical response.

Imaging Studies
Patients with AS have characteristic radiographic findings that are 
relevant for diagnosis and monitoring. The hallmark radiographic 
changes occur in the sacroiliac (SI) joints, where the pelvis meets 
the spine. Common findings include sacroiliitis, joint erosions, 
and joint effacement. The main limitation of conventional radiog-
raphy is that it may not show obvious pathologic changes, even in 

patients with longstanding AS. Ten years after diagnosis, only 40% 
of patients with AS show radiographic evidence of sacroiliitis.16 
Compared with plain film radiographs, magnetic resonance imag-
ing (MRI) can detect inflammation in the SI joints much earlier.17 
Therefore, MRI is now being incorporated into diagnostic algo-
rithms for AS.18

Another characteristic radiographic finding emerges in patients 
with advanced disease, when the vertebra become fused. Over time, 
ossification of the spinal discs causes the vertebra to fuse across the 
disc spaces, forming a long bony column referred to as “bamboo 
spine.”12 

Diagnosis of AS
The diagnosis of AS is made on the basis of suggestive clinical 
features, including evidence of sacroiliitis according to conven-
tional radiography or MRI (Figure 1). Establishing the presence 
of inflammatory back pain is the first step toward confirming a 
diagnosis of AS. True inflammatory back pain must include 4 of 
the following 5 features:9 

	 • Age at onset <40 years

	 • Back pain >3 months

	 • Insidious onset

	 • Morning stiffness

	 • Improvement with exercise

Figure 1
Diagnostic algorithm for ankylosing spondylitis

Clinical SpA features
(enthesitis, positive family history, uveitis, 

alternating buttock pain, asymmetric 
arthritis, positive response to NSAID)

Inflammatory back pain?

Chronic low back pain

Imaging (x rays, MRI)

HLA-B27

95%
AS/axial SpA

30-70%

14%

5%

DISEASE PROBABILITY

Source: Rudwaleit M, Andermann B, Alten R, et al. Atopic disorders in ankylosing spondylitis and rheumatoid arthritis. Ann Rheum 
Dis. 2002;61(11):968-974.
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In 2009, the Ankylosing Spondylitis Assessment Study group 
(ASAS) published new classification criteria for early AS, or axial 
spondyloarthritis (SpA) (Figure 2).1,19 In prior classification sys-
tems, radiographic evidence of sacroiliitis was necessary to establish 
a diagnosis of AS. Conventional radiography can show the conse-
quences of inflammation (ie, structural damage), but not the in-
flammation itself. By comparison, MRI detects active inflammation 
often years before the appearance of radiographic sacroiliitis.18 The 
updated ASAS classification system now includes MRI as an option 
for identifying sacroiliitis. With these new criteria, rheumatologists 
can intervene earlier in the disease process, when there is evidence 
of inflammation on MRI, rather than waiting for the appearance of 
radiographic changes.18

The new ASAS classification system only applies to patients with 
confirmed inflammatory back pain. Diagnostic criteria for axial 
SpA can be met in 2 ways: sacroiliitis on imaging plus at least one 
other disease feature, or HLA-B27 positivity plus at least 2 other 
disease features.1

Disease monitoring
Rheumatology nurses and other healthcare providers can choose 
from several assessment tools designed for monitoring disease 
activity in the AS population. Many of these incorporate a number-
rating scale (NRS), in which the patient is asked to rate a specific 
feature of his disease on a scale from 0 to 10, moving from the least 
(0) to the most (10) severe. Some tools include merely 1 or 2 ques-
tions focused on specific symptoms, while others contain multiple 
questions related to disease activity level, disability level, or spinal 
mobility. 

Some questions include the option of using a visual analog scale 
(VAS), usually a 100 mm horizontal line that is labeled on either 

end, such as “none” (0 mm) and “worst possible” (100 mm), to 
describe extremes of pain, stiffness, or other symptoms. Patients are 
asked to place a mark along the VAS line to indicate the intensity 
of their symptoms. The ASAS has stated a preference for the NRS 
over the VAS to simplify the use of the more comprehensive assess-
ment tools, which involve compiling and averaging responses from 
multiple questions.9

Patient global assessment | A simple, one-question tool that 
can be used alone, but is also used as part of composite measures 
such as the ASAS clinical response. Patients are asked, “How active 
was your spondylitis on average during the last week?” Responses 
range from not active (0) to very active (10).9

Fatigue 
1. �How would you describe the overall level of fatigue/tiredness you have 

experenced?

NONE                                                                                                                          VERY SEVERE

1 2 3 4 5 6 7 8 9 10

Spinal pain 
2. �How would you describe the overall level of AS neck, back, or hip pain you 

have had?

NONE                                                                                                                          VERY SEVERE

1 2 3 4 5 6 7 8 9 10

Peripheral arthritis 
3. �How would you describe the overall level of pain/swelling in joints other 

than neck, back, or hips you have had?

NONE                                                                                                                          VERY SEVERE

1 2 3 4 5 6 7 8 9 10

Enthesitis 
4. �How would you describe the overall level of discomfort you have had from 

any areas tender to touch or pressure?

NONE                                                                                                                          VERY SEVERE

1 2 3 4 5 6 7 8 9 10

Intensity of morning stiffness 
5. �How would you describe the overall level of morning stiffness you have had 

from the time you wake up?

NONE                                                                                                                          VERY SEVERE

1 2 3 4 5 6 7 8 9 10

Duration of morning stiffness 
6. How long does your morning stiffness last from the time you wake up?

0 h                                                              1h                                                              2 or more h 

1 2 3 4 5 6 7 8 9 10

BASDAI = Q1 + Q2 + Q3 + Q4 + (Q5+Q6/2) 

              5

Please tick the box which represents your answer. All questions refer  
to last week (ie ).

Figure 3 | The Bath Ankylosing  
Spondylitis Disease Activity Index (BASDAI) 

Source: The Assessment of SpondyloArthritis international Society (ASAS) handbook: a guide to assess spondyloarthritis. Ann 
Rheum Dis. 2009;68(suppl 2):23.

Sacroiliitis on imaging*
plus

≥ 1 SpA feature**

HLA-B27*
plus

≥ 2 other SpA features**
OR

*Sacroliliitis on imaging: 
– Active (acute) inflammation 
  on MRI highly suggestive of 
  sacroiliitis associated with SpA 

          OR 

– Definite radiographic sacroiliitis 
   according to modified New York 
   criteria

**SpA features: 
- Inflammatory back pain
- Arthritis
- Enthesitis (heel)
- Uveitis
- Dactylitis
- Psoriasis
- Crohn’s disease/ulcerative colitis
- Good response to NSAIDs
- Family history for SpA
- HLA-B27
- Elevated CRP

(in patients with back pain ≥ 3 months and age at onset < 45 years)

Source: Rudwaleit M, van der Heijde D, Landewe R, et al. The development of Assessment of SpondyloArthritis international Soci-
ety classification criteria for axial spondyloarthritis (part II): validation and final selection. Ann Rheum Dis. 2009;68:777-783.

Figure 2 | ASAS classification criteria for axial  
spondyloarthritis (early ankylosing spondylitis)
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Spinal pain | The ASAS recommends assessing spinal pain with 2 questions that ask the 
patient to describe the severity of pain experienced on average during the past week, from 
no pain (0) to most severe pain (10):9 

	 • �How much pain of your spine due to AS do you have?

	 • �How much pain of your spine due to AS do you have at night?

Bath AS Disease Activity Index (BASDAI) | Named for Bath, England, where it was 
initially developed, the BASDAI consists of 6 questions that explore the 5 major symptoms 
of AS: fatigue, spinal pain, joint pain or swelling, enthesitis (areas of localized tenderness), 
and morning stiffness (Figure 3). To calculate the BASDAI score, the two morning stiffness 
scores are first averaged, resulting in a single stiffness score. This is then averaged with the 
remaining 4 symptom scores, resulting in a BASDAI score ranging from 0 to 10. Patients 
with BASDAI scores ≥4 are considered to have uncontrolled disease activity.9

Bath AS Functional Index (BASFI) | The BASFI asks patients to rank 10 activities 
from “easy” (0) to “impossible” (10). The first 8 questions describe potential functional 
limitations related to disease course, while the final 2 questions evaluate the patient’s ability 
to cope with these limitations in everyday life. The final BASFI score, which ranges from 0 
to 10, is calculated as the average of the 10 scores assigned to each the following items:

	 1. Putting on your socks or tights without help or aids (eg, sock aids)

	 2. Bending forward from the waist to pick up a pen from the floor without an aid

	 3. Reaching up to a high shelf without help or aids (eg, helping hand)

	 4. �Getting out of an armless dining room chair without using your hands or 
any other help

	 5. Getting off the floor without any help from lying on your back

	 6. Standing unsupported for 10 minutes without discomfort

 	 7. Climbing 12–15 steps without using a handrail or walking aid (one foot on each step)

	 8. Looking over your shoulder without turning your body

	 9. �Doing physically demanding activities (eg, physiotherapy exercises, gardening,  
or sports)

	 10. Doing a full day’s activities whether it be at home or work

ASAS disease activity score (ASDAS) 

Efforts are underway to overhaul the cur-
rent system for evaluating disease activity 
in AS.20,21 Currently under development by 
the ASAS, the ASDAS is a new scoring sys-
tem that builds on earlier scoring systems 
to provide a more sensitive tool for measur-
ing disease activity.2 Recent validation stud-
ies show that the ASDAS outperforms the 
BASDAI in detecting changes in disease 
activity in response to anti-tumor necro-
sis factor (TNF) therapy.22 The ASDAS 
score is calculated with a computer-based 
algorithm that assigns a different weight to 
each of the following measures: 

	 • Spinal pain (BASDAI question 2)

	 • �Peripheral pain/swelling (BASDAI 
question 3)

	 • �Duration of morning stiffness (BAS-
DAI question 6)

	 • Patient global assessment

	 • CRP

Measures of  
treatment response
The BASFI, BASDI, and other disease  
activity measures are also used to assess 
treatment response. The ASAS20 is the 
most common measure of response in 
clinical trials.23 It is defined as an improve-
ment of ≥20% and absolute improvement 
of ≥10 units (on a scale of 0–100) in at 
least 3 of 4 disease domains:

	 • Patient global assessment 

	 • Pain 

	 • Function (BASFI)

	 • Inflammation (BASDI)

Additional measures of clinical response 
reflect improvements of ≥50% (ASAS50) 
and ≥70% (ASAS70) in these parameters. 
For any definition of clinical response, if 
only 3 domains are improved, there must 
be no deterioration in the fourth domain. 
Deterioration is defined as a change for the 
worse of ≥20% and ≥10 units (on a scale 
of 0–100). An ASAS partial response is de-
fined as an absolute value of <20 (on a scale 
of 0–100) in each of the 4 disease domains.
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              5

Is there anything I should worry about if  
I want to get pregnant?

Published data indicates that AS does not negatively affect fertility or outcomes related to  
pregnancy. Unlike in many patients with rheumatoid arthritis, symptoms do not appear to  
improve during pregnancy in patients with AS;1 consequently, counseling patients on  
medications that are safe to take during pregnancy should occur before conception. Disease 
flares following births are common in patients with AS — in one study by Østensen et al,  
approximately 60% of patients with AS reported a disease flare within six months postpartum.2 

— Joyce Kortan, RN
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Management of AS
Disease monitoring includes taking a 
thorough patient history, physical examina-
tion, laboratory tests, and imaging, which 
are all based on a core set of measurements 
recommended by ASAS. The frequency 
of monitoring should be based on current 
symptoms, severity of disease activity, and 
treatment plan.

For patients with AS, the goals of therapy 
are to relieve symptoms, restore function, 
prevent joint damage, prevent spinal fusion 
and complications of spinal disease, and 
minimize extraarticular manifestations. 
Earlier in 2010, the European League 
Against Rheumatism (EULAR) and ASAS 
published new recommendations for the 
treatment of AS. The updated guidelines 
describe the roles of nonpharmacologic 
approaches, pharmacologic therapy, and 
surgery in the comprehensive management 
of patients with AS (Table 2).3

Nonpharmacologic 
treatment 
Exercise is an essential tool for improving 
and maintaining range of motion of the 
spine, preserving function, and relieving 
symptoms. All AS patients should be in-
structed on proper posture. Patients should 
also be encouraged to perform home exer-
cises, including daily stretching and water 
exercises if possible. Physical therapy may 
benefit select patients with AS.24 

The importance of exercise should be 
reinforced repeatedly as part of a compre-
hensive management strategy. Although 
patients with AS generally recognize the 
importance of exercise as a feature of 
disease management, the majority do not 
report participating in exercise on a regular 
basis.25 Patient education materials on use-
ful exercises in AS are readily available from 
sources such as the National Ankylosing 
Spondylitis Society (www.nass.co.uk/ 
public/exercises.htm).

Pharmacologic  
                   therapy

Treatment Recommendations

Nonpharmacologic  
treatment

• Patient education 

• Exercise

NSAIDs • First-line treatment for pain and stiffness 

• Continuous treatment for active, symptomatic disease 

• Consider CV and GI risks

Analgesics • �Treatment of residual pain if other recommendations fail, are contraindicated,  
or poorly tolerated

Corticosteroids • Local injection for musculoskeletal inflammation 

• Systemic therapy not effective for axial disease

DMARDs • No benefits on axial symptoms 

• Sulfasalazine can be considered for peripheral arthritis

Biologic therapy • �Anti-TNF therapy for persistently high disease activity  

• �No obligation to use DMARDs before or during anti-TNF therapy 

• No differences among agents on axial and articular/entheseal manifestations

• Differences between agents in GI efficacy in patients with IBD

• �Switching to second TNF inhibitor potentially effective in patients who lose response to  
first agent

• No evidence supporting biological therapies other than TNF inhibitors in AS

Surgery • �Total hip arthroplasty in patients with refractory pain/disability and radiographic  
evidence of structural damage, regardless of age 

• Spinal corrective osteotomy in patients with severe, disabling deformity

table 2 
2010 ASAS/EULAR Recommendations for the Management of AS3

 NSAIDS
NSAIDs are the foundation of treatment of all symptomatic patients with AS.26 Up to 80% 
of AS patients report substantial symptom relief with NSAID therapy.27 Furthermore, some 
evidence suggests that continuous (vs. on-demand) NSAID therapy may stall the progres-
sion of radiographic damage in patients with AS,28 perhaps through inhibitory effects on 
osteoblasts.29

Patients with inflammatory back pain are more likely than those with mechanical back  
pain to experience a reduction in pain and stiffness with NSAID therapy. Therefore, a 
therapeutic trial of anti-inflammatory NSAIDs may be helpful in confirming the  
diagnosis of AS. 

NSAIDs increase the risk of gastrointestinal (GI) bleeding, but this can be offset by the use 
of gastroprotective agents such as proton-pump inhibitors. Selective COX-2 inhibitors are 
as effective as conventional NSAIDs in managing the symptoms of AS and have a lower risk 
of serious GI events.30,31 However, COX-2 inhibitors may be associated with cardiovascular 
toxicity, and this concern has limited their use to patients with an increased risk for GI 
bleeding. For patients with AS, the choice of NSAID or COX-2 inhibitor should be made 
according to the GI and cardiovascular risk profile of each patient.26
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 DMARDs
In contrast to patients with other autoimmune conditions, including RA, patients with 
AS do not respond well to conventional disease-modifying anti-inflammatory drugs 
(DMARDs) and corticosteroids.26 DMARDs, including sulfasalazine, are not effective 
for the axial manifestations of AS, but may have a limited role in patients with peripheral 
arthritis. Local corticosteroids may be an option for sites of acute musculoskeletal inflam-
mation, but systemic corticosteroids are not effective against axial disease.3 

 Anti-TNF therapy
Treatment with TNF inhibitors can significantly improve function  in patients with AS, 
even after prolonged disease activity of >10 years.32 Four anti-TNF agents — infliximab, 
etanercept, adalimumab, and golimumab — are currently approved for the treatment of 
AS in the United States.33-36 Certolizumab pegol, a fifth TNF inhibitor that is approved for 
the treatment of RA, is being evaluated in AS in a phase III study.37,38 Concomitant use of 
DMARDs such as methotrexate is not required during treatment with TNF inhibitors, and 
may increase the risk of adverse events without improving response.3

TNF inhibitor therapy may not be appropriate for all patients with AS. Several patient and 
disease features are predictors of a good response to anti-TNF therapy.39-41 These include:

	 • Younger age

	 • Shorter disease duration

	 • Good functional ability 

	 • Presence of HLA-B27

	 • �Elevated acute phase reactants (eg, ESR and CRP)

	 • No prior anti-TNF therapy

Different options for TNF inhibition appear to be equally effective for AS patients with 
axial and articular/entheseal disease manifestations.3 In a 2007 meta-analysis of the three 
TNF inhibitors available at the time, approximately 80% of patients with AS responded 
to treatment with adalimumab, etanercept, or infliximab.42 In addition, half of all patients 
had at least a 50% improvement in symptoms. The majority of these patients had rapid 
responses that were apparent within 6 weeks of therapy.42 

Studies of the individual TNF inhibitors show consistent efficacy, with approximately 60% 
of patients achieving a clinical response to anti-TNF therapy within 12 weeks of therapy. 
For patients who do not respond to or do not tolerate one TNF inhibitor, switching to 
another anti-TNF agent can be an effective strategy for achieving a clinical response.43 
Responses to anti-TNF therapy are durable, lasting at least 2–5 years.44, 45 However, despite 
significant and sustained improvements in inflammation and function, anti-TNF therapy 
has not been shown to slow the progression of radiographic damage in patients with AS.46-48

TNF inhibitor trials primarily use ASAS20 clinical response (≥20% reduction in signs and 
symptoms of AS) as the primary efficacy endpoint. Some trials also evaluated ASAS40 and 
ASAS70 responses.

Infliximab | Infliximab (5 mg/kg) is administered by intravenous infusion over 2 hours 
at weeks 0, 2, and 6, and every 6 weeks thereafter for adult patients with AS.33 In the 
Ankylosing Spondylitis Study for the Evaluation of Recombinant Infliximab Therapy (AS-
SERT), 61% of patients in the infliximab group achieved a clinical response compared with 
19% of patients in the placebo group.49 Infliximab also provided a 2.5-point additional 
improvement in the BASDAI score and a 1.7-point additional improvement in the BASFI 
score compared with placebo.49 Other studies have shown additional benefits of treatment 

What exercises or 
stretches should I  
be doing?

While there is no definitive guidance on 
specific exercises that are most helpful 
in patients with AS, it is important that 
patients do some form of stretching,  
posture improvement exercises, and 
strength training most days of the week. 
The goal of exercise is to preserve function 
by preventing postural deformities,  
preserving spinal flexibility, improving 
muscle strength/stamina, and reducing 
overall levels of pain.1

Potential exercises include: 	

	 • �Deep breathing

	 • �Gentle yoga

	 • �Stationary bike/cycling

	 • �Tai chi

	 • �Swimming

	 • �Side bends

	 • �Standing against a wall trying to  
touch the wall with your shoulders  
and buttocks simultaneously  
(without straining)

	 • �Gentle back stretches

Input from a physical therapist may be 
helpful and necessary depending upon 
how advanced a patient’s disease is when 
initiating an exercise program.

— Joyce Kortan, RN

Reference
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with infliximab, such as improved qual-
ity of life in patients with AS.50 Infliximab 
was also effective in reversing the symp-
toms of cauda equina syndrome, a severe 
neurologic impairment and an uncommon 
complication of AS.51

Etanercept | Etanercept (50 mg) is 
administered once weekly by subcutaneous 
injection.34 In the pivotal trial of etaner-
cept in AS, 60% of patients achieved an 
ASAS20 clinical response within 12 weeks 
of treatment with etanercept. Furthermore, 
45% of patients achieved an ASAS50 
response, and 25% reached an ASAS70 
response.52 According to MRI, treatment 
with etanercept also decreased spinal 
inflammation, which worsened in the 
placebo group. Injection-site reactions were 
the only adverse event that occurred with 
more frequency in the etanercept group 
than in the placebo group.52 A long-term 
follow-up analysis showed that the benefits 
of etanercept were sustained for up to 2 
years of continuous therapy.53 Etanercept 
has also been shown to reduce the rates of 
uveitis compared with placebo in patients 
with AS.54

Adalimumab | Adalimumab is a human-
ized anti-TNF monoclonal antibody that is 
administered every other week via subcu-

taneous injection (40 mg).35 The durable 
efficacy of adalimumab in AS was demon-
strated in the placebo-controlled Adalim-
umab Trial Evaluating Long-term Efficacy 
and Safety for AS (ATLAS) study.44 Within 
the adalimumab group, nearly two-thirds 
of patients (64.5%) achieved a ASAS20 
response, and half (50.6%) also achieved 
a ASAS40 response. One-third of patients 
(33.5%) sustained at least partial remission 
for up to 2 years. Long-term treatment was 
well-tolerated in the ATLAS study. Among 
311 patients who received at least 1 dose of 
adalimumab, 6 patients (1.9%) developed 
a serious infection, and 1 patient (0.3%) 
had an adalimumab-related hypersensitiv-
ity reaction.44

Golimumab | Golimumab is a human 
anti-TNF alpha monoclonal antibody and 
the first once-monthly agent approved for 
the treatment of active AS. In the pivotal 
golimumab trial, approximately 60% of 
patients achieved an ASAS20 response 
to monthly golimumab after 14 weeks of 
therapy.55 Golimumab has also been shown 
to improve specific complications of AS, 
including sleep disturbance.56 Golimumab 
(50 mg) is administered by subcutaneous 
injection once per month.36

 Surgery
Surgical interventions may be beneficial in 
some patients with AS. For patients with 
refractory pain or disability and radiologic 
evidence of structural damage, total hip 
replacement surgery may be appropriate, 
regardless of patient age. For AS patients 
with severe and disabling deformities, cor-
rective spinal osteotomy may restore some 
function.  Acute vertebral fractures should 
be managed in consultation with a spinal 
surgeon.3

The chronic inflammation associated 
with AS can also lead to extraarticular 
manifestations that affect all systems of 
the body. According to the 2010 EULAR/
ASAS guidelines for the management AS, 
extraarticular manifestations of AS should 
be managed in collaboration with other 
specialists.3

Can I still play contact sports (football, basketball, 
hockey, etc.) or is that likely to make things worse? 

The cornerstone of therapy for all AS patients includes physical therapy and exercise, but  
decisions to pursue more vigorous physical activity such as contact sports should be made  
after consultation with a patient’s healthcare provider and physical therapist. Mild disease  
activity may allow patients to play contact sports, but they should only do so under strict  
supervision. As disease activity progresses, ankylosis of the joints and osteoporosis may  
make patients more vulnerable to spinal injuries when subjected to trauma.1 

The Spondylitis Web Info For Teens (SWIFT) is a useful Web site for teenage patients to visit  
for information and support.2 Based upon anecdotal feedback posted on that Web site, many 
 teenage patients with AS express severe pain for several days after participating in contact 
sports, although evidence of this is scarce in the published literature. 

— Joyce Kortan, RN
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Cardiac involvement is a common extraskeletal manifestation of 
ankylosing spondylitis (AS). Aortitis, aortic valve disease (which leads 
to aortic insufficiency), conduction abnormalities, and left ventricular 
dysfunction are the most common related cardiac manifestations. 
Echocardiogram and EKG studies are frequently ordered to diagnose 
and monitor cardiac involvement. As disease severity increases and 
duration of disease lengthens, there is a rise in prevalence of both 
aortic incompetence and conduction abnormalities in patients  
with AS.1,2 

Similar to rheumatoid arthritis, evidence suggests that patients with 
AS have increased cardiovascular morbidity and mortality compared 
to the normal population.3 In addition to cardiac manifestations, the 
increased morbidity and mortality rates may also be due to endothelial 
dysfunction and atherosclerosis related to systemic inflammation.4 

It is therefore vital to aggressively manage hyperlipidemia,  
hypertension, and other risk factors for cardiovascular disease  
in patients with AS.2 

— Kori Dewing, MN, ARNP
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susceptible for cardiac conditions 
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Uveitis | Anterior uveitis is the most common extraarticular mani-
festation of AS, occurring in up to 40% of patients.57 Indeed, as the 
first sign of AS for some patients, the appearance of uveitis should 
alert providers to the possibility of AS. Uveitis usually presents as 
acute pain in one eye, blurred vision, and sensitivity to light. Pa-
tients with suspected uveitis should be referred to an ophthalmolo-
gist to verify the diagnosis and begin treatment with local steroids 
and atropine. With proper treatment, acute uveitis resolves within 
approximately 6 weeks. Recurrence of uveitis is common, but with 
proper treatment, it is not associated with permanent visual impair-
ment.58

Gastrointestinal manifestations | Patients with AS 
are susceptible to a variety of GI complications. Asymptomatic 
inflammatory bowel disease (IBD) can be detected by colonoscopy 
in up to 60% of patients with AS.59 Though this rarely progresses 
to symptomatic IBD, clinicians should be aware of this elevated 
risk. Patients with AS are almost four times more likely to develop 
peptic ulcers than non-AS patients (OR, 3.63).60 Liver disease is 
also more common among AS patients (OR, 1.93).60

Pulmonary manifestations | Lung involvement in AS is 
often related to altered chest mechanics. Fusion of the costoverte-
bral joints and ankylosis of the thoracic spine can lead to chest wall 
restriction, adversely affecting ventilation.61 AS is also associated 
with a type of pulmonary fibrosis called apical fibrobullous disease. 
This disorder may result from reduced ventilation in the upper 
lobes of the chest, altered mechanical stress in the lung apices, or 
repeated pulmonary infections. Other pulmonary complications 
include spontaneous pneumothorax, pulmonary superinfections, 
and obstructive sleep apnea, which may exacerbate fatigue among 
patients with AS. To date, no treatments appear to alter the course 
of apical fibrobullous disease. Therefore, management of respiratory 
manifestations is mainly related to treating superinfections with 
antifungal or antibacterial agents.61

Given their increased risk for a variety of respiratory problems, 
smoking cessation is particularly important for AS patients who 
smoke. Compared with nonsmoking AS patients, AS patients who 
smoke have significantly worse BASDAI and BASFI scores, and 
perform significantly worse on lung function tests.62 Encouraging 
smoking cessation may improve long-term function outcome in AS 
patients who smoke.63

Cardiovascular disease | Chronic inflammation, a patho-
logical feature of AS, is also a risk factor for the development 
and progression of atherosclerosis. Patients with AS have a 3-fold 
increase in the risk of myocardial infarction (OR, 3.1) and ischemic 
heart disease (OR, 2.74) compared with non-AS patients.60,64 Other 
cardiovascular complications occurring more frequency among AS 
patients include cardiac arrhythmias (OR, 1.82), hyperlipidemia 
(OR, 1.46), and heart failure (OR, 1.42). Therefore, cardiovascular 
risk assessment and management are important steps in the com-
prehensive care of the AS patient.

Neurological involvement | Patients with advanced AS 
may experience spinal cord or spinal nerve compression, leading to 
a range of neurological symptoms. Due to its altered biomechani-
cal properties, the ankylosed spine also has an increased risk of 
fracture. In a study of AS patients hospitalized for spinal fractures, 
67% had neurological deficits at the time of admission. Spinal 
fracture was also associated with a high mortality rate, approaching 
18% within the first 3 months after injury.65

Cancer | Patients with AS do not appear to be more susceptible 
to cancer compared with non-AS populations.66 However, there is 
some concern that anti-TNF therapy can mask the signs of meta-
static disease, delaying diagnosis. A recent case report describing an 
AS patient with an undiagnosed malignancy that progressed during 
anti-TNF therapy, resulting in a lethal hepatic rupture, underscores 
this concern.67

Extraarticular manifestations
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name ______________________________________________________________________________________________________________________________

degree/certification __________________________________________________________________________________________________________

Activity Post-Test Questions  | Please circle the letter that matches the correct response to each question below

1.	�How do common features of ankylosing  
spondylitis (AS) differ from common features of 
rheumatoid arthritis (RA)?

	 a. �Patients with AS usually have morning stiffness 
of at least 30 minutes, while patients with RA 
usually have morning stiffness of less than 30 
minutes

	 b. �NSAIDs usually provide some relief to patients 
with AS, while the relief is variable in patients 
with RA

	 c. �AS typically affects the sacroiliac joints and the 
neck, while RA typically affects small peripheral 
joints

	 d. �All of the above

2.	�Which of the following disease modifying  
antirheumatic drugs (DMARDs) is least  
efficacious in patients with AS?

	 a. Methotrexate

	 b. Etanercept

	 c. Infliximab

	 d. Golimumab

3.	�Your new patient, PT, is 31 years old. He presents 
with back pain of insidious onset that he has 
noticed for approximately 5 months. He states 
that he has daily morning stiffness of approxi-
mately 15 minutes and that his pain does not 
improve with exercise. According to the Ankylosing 
Spondylitis Assessment Study (ASAS), should you 
conclude that his back pain is inflammatory in 
nature?

	 a. Yes

	 b. No

4.	��Which is the only laboratory test that can  
definitely confirm or rule out the presence of AS?

	 a. HLA-B27

	 b. Erythrocyte sedimentation rate

	 c. C-reactive protein

	 d. None of the above 

5.	�Which of the following patients with AS would 
be most likely to respond to the use of anti-TNF 
therapy? 

	 a. � A 45-year-old patient naïve to anti-TNF therapy 
with disease duration of 15 years

	 b. �An 18-year-old patient with good functional abil-
ity, elevated ESR levels, presence of the HLA-B27 
gene, and disease duration of 3 months

	 c. �A 16-year-old patient with normal acute phase 
reactant levels who does not have the HLA-B27 
gene

	 d. �A 38-year-old patient with presence of the 
HLA-B27 gene, poor functional ability, and prior 
history of anti-TNF failure 

6.	�According to clinical trials, approximately how 
much does the use of TNF inhibitors slow the 
progression of radiographic damage in patients 
with AS?

 	 a. 10%

	 b. 20%

	 c. 50%

	 d.  �TNF inhibitors do not slow the progression of 
radiographic damage in patients with AS

7.	�True or false: According to data from clinical 
trials, the majority of patients with AS participate 
in exercise on a regular basis.

	 a. True

	 b. False

8.	�What is the most common extraarticular  
manifestation of AS?

	 a. Apical fibrobullous disease

	 b. Uveitis

	 c. �Symptomatic inflammatory bowel disease

	 d. Obstructive sleep apnea

9.	�TJ, a longstanding patient of yours, just completed 
his most recent BASDAI survey. His scores are as 
follows — Fatigue: 5, Spinal Pain: 4, Peripheral 
Arthritis: 9, Enthesitis: 8, Intensity of Morning 
Stiffness: 3, Duration of Morning Stiffness: 5.  
What is his BASDAI score?

	 a. 5.2

	 b. 5.6

	 c. 6.0

	 d. 6.4

10.	� Approximately what percentage of individuals 
with inflammatory back pain will be diagnosed 
with AS? 

	 a. 2%

	 b. 14%

	 c. 35%

	 d. 75%
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6. �Which, if any, disease monitoring tools do you commonly use in your patients with AS?     BASDAI     BASFI     ASAS     None 
Other ___________________________________________________________________________________________________

7. How would you rate your ability to diagnose and manage patients with AS?     Excellent     Good     Average     Poor

8. �The following is the primary barrier to implementing change at my facility: 
a. Lack of knowledge regarding evidence-based strategies 
b. Misperceptions of or negative attitudes about research and evidence-based care 
c. Demanding patient workloads 
d. Fears about practicing differently from peers
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Preferred Telephone __________________ Preferred Fax __________________ E-Mail Address __________________________________

I certify that I have participated in the above-named continuing-education activity.

Signature _________________________________________________________________________ Date _______________________

We are interested in adding to our base of faculty and educational development. To help us better plan for education in this area, and to invite you  
to participate in future educational development, we may contact you for your expertise. If you opt NOT to be contacted, please check here: ______
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The learning objectives designed for this activity (listed below),  
can help me strive toward:

Nothing  
at this time

Reinforcement 
of current 
practices

Moderate  
improvement

Significant  
improvement

Review the clinical presentation of ankylosing spondylitis (AS), focusing on common  
symptoms and disease course 1 2 3 4

List at least three common quantitative tests of spinal mobility and implement  
appropriate tests into clinical practice 1 2 3 4

Explain the rationale behind recently-published treatment guidelines for the manage-
ment of AS, and identify areas that may improve overall outcomes for your patients 1 2 3 4

Discuss the impact of common extraarticular manifestations common among  
patients with AS that occur as a result of chronic inflammation 1 2 3 4

Please indicate the extent of your agreement with the following statements: Strongly Disagree Not Sure Strongly Agree

1. �The information presented in this newsletter was pertinent to my professional needs 1 2 3 4 5 6

2. �The content of this newsletter contributes valuable information that will assist me in improving  
patient outcomes 1 2 3 4 5  6

3. �Based on my experience, I would recommend future newsletters to my colleagues 1 2 3 4  5  6

4. �Were you able to locate information about faculty disclosure at the beginning of the newsletter? YES NO

5. �Did you perceive any bias or commercial influence in the newsletter? If so, your help in  
identifying it is appreciated:  ____________________________________________

YES NO
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Mrs. Smith stands before me. Her hands are permanently gnarled. She wears 
bedroom slippers because her first metatarsophalangeal joints are so subluxed 
she cannot get her feet into shoes. She has had both knees and both hips 
replaced. She uses a walker. It doesn’t take a healthcare professional  
to see that she is clearly disabled. 

	 �“I just received another letter,” she tells me.  
“I was denied disability by Social Security again.” 

We’ve all been there. It is a heartbreaking experience. Understanding the  
process by which the Social Security Administration (SSA) makes decisions 
about submitted claims could take hundreds of pages, but when we have  
patients in front of us who need our help, sometimes it is the simplest of 
choices we make that make the biggest difference. 

Let’s start by briefly looking at the system. The duties of the SSA and their field 
offices include assisting individuals filing for Social Security Benefits, making 
decisions about nonmedical issues, and dictating Disability Determination  
Services policy. When a person (disabled or not) applies for services, they fall 
into one of two classes – Social Security Disability Income (SSDI) or Social 
Security Income (SSI). 

The SSA depends on the Disability Determination Service to collect medical, 
functional, and vocational evidence in order to help their officials make  
disability decisions. The SSA defines disability as “The inability to engage in 
any substantial gainful activity by reason of any medically determinable physi-
cal or mental impairment that can be expected to result in death or that has 
lasted or can be expected to last for a continuous period of not less than 12 
months.”1  

�To determine disability, a sequential evaluation process is undertaken.  
If “no” is answered to any of the following questions—except the first one  
for which a “yes” response would end the evaluation—the process stops there 
and does not continue: 

	 1. �Is the claimant engaging in substantial gainful activity (SGA)?

	 2. Is the impairment(s) severe?

	 3. Does the impairment(s) meet/equal listings?  

	 4. �Does the impairment(s) preclude the ability to perform  
past relevant work?

	 5. �Does the impairment preclude the ability to perform other work?  

SGA is a bit of a murky area as the definition of “substantial” work is vague. 
Certainly, our patients would need to have, at the very least, severely cut back 
their work hours to be considered for disability, although there is no threshold 
for how many or few hours are considered to be “substantial.”1

Severity of impairment and impairment listings for autoimmune disorders are 
outlined in Chapter 14 of the Social Security Blue Book.2 In order to prove that 
an immune system disorder is disabling, applications must include a medical 
history, a report of physical examination, any laboratory findings, imaging (if 
applicable), and sustained constitutional signs or symptoms. Constitutional 
symptoms should include items such as severe fatigue, fever, malaise, or  
involuntary weight loss. 

Because the individual on the other end is only going to be reading a form 
and not physically seeing a patient, it is vital that we thoroughly and accurately 
“paint a picture” within the application showing the true state of our patient.

When determining whether impairment precludes an individual’s to perform 
prior relevant (or other, unrelated) work, a patient’s clear functional level must 
be described. Functional level can be demonstrated through independence, or 
lack thereof, performing activities of daily living. Pain present with or without 
activity, along with limitations caused by pain, should be described in detail. 
For example, “Standing more than five minutes causes extreme knee and hip 
pain” is a good, descriptive, and specific phrase that helps to tell the patient’s 
story. Report any inflammation of major peripheral joints, difficulty with am-
bulation, difficulty with fine and gross movements, joint pain, swelling and/or 
tenderness. Comorbidities and their severity should also be reported.

Based on my experience, either of these scenarios would likely be classified by 
DDS as an “extreme limitation:” 

	 • � �Mrs. Smith has persistent inflammation of her right ankle (a major  
peripheral weight-bearing joint) resulting in the inability to ambulate  
effectively

	 • � �Mr. Jones has extreme deformities in both hands (each upper extremity) 
resulting in the inability to perform fine and gross movements effectively  

Remember that limitations must be expected to last greater than 12 months, 
and be sure to include a prognosis.

Social Security values the opinion of treating sources; however, this must be  
in the form of a medical opinion and not a statement regarding whether you or 
a physician believes that his/her patient is unable to work or is “disabled.” The 
DDS is not obligated to accept your opinion unless it is consistent with all the 
evidence in file, including both the objective findings and symptoms. 

Letters used to support patients in their claim should cite alleged symptoms 
and any symptom-related limitations and restrictions. Include a summary of  
the disease history with details of any prior treatment that has failed. Present-
ing a general time frame is acceptable; exact dates are not necessary.   

Remember to include any self-reported measurements in your documentation.  
If your patients have completed an MHAQ, RAPID, or other disease activity  
measure, send along a copy. If you have joint counts, global health  
assessments, or pain scale results, send those as well.  In our practice, we 
measure decreased range of motion, as applicable, but we do not measure 
grip strength or range of motion on all joints. If we get a form asking for those 
measures, we cross it out and write “not tested” or, depending on the case, 
“may cause unnecessary discomfort.”

Spending some time learning about the criteria used for determining disability 
will benefit both you and your patients. Keeping links to the Web sites in the 
references below can be a handy tool to help quickly answer some of the  
more important questions and minimize those frustrating and argumentative 
phone calls and letters that so often ping-pong back and forth.
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