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Abstract

AS is the prototypical member of the family of spondyloarthropathies, and is characterized by seronega-

tivity, axial predominance and new bone formation, which underlie symptoms of inflammatory back pain,

enthesopathy and extra-articular manifestations, including anterior uveitis, psoriasis and colitis. Patients

with AS typically experience a wide variety of morbidities. These include both morbidities related to the

disease itself—most prominently progressive, irreversible, structural damage to the axial or peripheral

skeleton—and morbidities stemming from treatments for the disease, including toxicities from NSAID

use, and increased risk of infections and immunogenicity concerns with biologics. AS is also associated

with a number of comorbidities. We review the risks associated with AS, its comorbidities and its treat-

ments, as well as strategies that can be used to mitigate these risks in patients with AS.
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Rheumatology key messages

. AS is a debilitating disease that can result in decreased mobility and quality of life.

. Comprehensive care is critical in AS to mitigate morbidity and increase mobility and function.

. Available therapies for AS can reduce pain and inflammation and improve quality of life.

Introduction

AS is the prototypical member of the family of spondyloar-

thropathies (SpAs), which also includes PsA, reactive spon-

dyloarthritis, IBD-related or enteropathic spondyloarthritis

and undifferentiated spondyloarthritis. The SpAs are a di-

verse group of seronegative, chronic, inflammatory, rheum-

atic diseases with common clinical, radiographic and

genetic features [1, 2]. AS is a severe and potentially debil-

itating form of SpA [2]. AS affects between 0.2 and 0.5% of

adults in the USA [3], and is predominantly a male disease.

The male:female ratio has been reported to vary from 2:1 to

9:1 [2]. Patients with AS typically present with inflammatory

back pain with varying degrees of associated enthesopathy

(inflammation at sites where tendons, ligaments and joint

capsule fibres attach to bone), peripheral arthritis

and extra-articular manifestations [2]. Extra-articular

manifestations include anterior uveitis, psoriasis, colitis

and, less commonly, cardiac, renal, urogenital and cardio-

vascular (CV) manifestations [4].

AS, like all forms of SpA, is generally seronegative

(i.e. negative for RF) and is differentiated from other

forms of SpA by the axial predominance of symptoms

[2]. In addition, AS is associated with new bone formation

that can lead to ankyloses [5]. Although symptoms of AS

typically begin before the age of 30 years, there is a delay

in diagnosis of 6�8 years [6, 7]. Diagnosis of AS has long

relied on evidence of structural damage to the bone via

radiographic imaging [8]. Radiographic evidence of

sacroiliitis is a defining feature of AS and is part of the

traditional diagnostic criteria according to the internation-

ally accepted modified New York criteria for AS [9]. The

newer Assessment of SpondyloArthritis international

Society (ASAS) classification criteria divide axial SpA

into radiographic and non-radiographic SpA [10]. Non-

radiographic SpA (nr-axSpA) refers to patients in whom

sacroiliitis cannot be detected by X-ray but is visible on

MRI. In patients with AS, formation of new bone and car-

tilage (syndesmophyte formation) in the intervertebral

joints ultimately results in fusion and sclerosis of the cer-

vical and lumbar spine, leading to loss of mobility and
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significant functional impairment. Finally, SpA is con-

sidered an auto-inflammatory disease controlled by

innate immune cells [11].

The aetiology of SpA has a strong genetic component.

The HLA-B27 gene is the predominant genetic association

for the development of all forms of SpA, particularly AS,

and is believed to contribute about one-third of the gen-

etic component [12]. More than 90% of patients with AS

carry the HLA-B27 gene, compared with only 6.1% in the

general US population [13�15]. The prevalence of AS is

closely linked to the background frequency of HLA-B27 in

the population, and HLA-B27 is likely the major gene

involved in AS susceptibility, but it operates in conjunction

with other genes and has little impact in determining dis-

ease severity [16].

Given the multimodal complexity of AS, patients experi-

ence a wide range of morbidities related to both the dis-

ease process and its treatment, and AS patients also have

a variety of associated comorbidities. Managing morbidity

is an important consideration when treating patients with

AS (Table 1). This review will discuss and highlight the

many risks associated with AS and its treatment, with

the aim of improving physician awareness.

Disease-related risks

Based on data from the National Registry of Spondyloar-

thritis in Spain (REGISPONSER), the most common initial

symptoms of AS attributed to the disease are low back

pain and sacroiliac joint syndrome, defined as alternating

pain that affects the buttocks (Table 2) [25]. Comparison

of the early and late cohorts (i.e. patients with disease

course 42 or >10 years) showed little difference in

terms of the initial presenting symptoms. Progressive

structural damage to the axial or peripheral skeleton re-

sulting in irreversible physical impairment is the primary

morbidity associated with AS [26]. Progressive damage

associated with AS often results in a loss of function

that affects the activities of daily living and substantially

reduces health-related quality of life (HRQoL). Physical

function directly influences patient HRQoL, work product-

ivity, and both direct and indirect costs associated with

the disease [27�30]. An inability to perform activities of

daily living, such as washing and dressing, can have a

significant negative effect on HRQoL [29].

Identification of clinical and genetic factors can help pre-

dict outcomes in AS and identify patients needing more ag-

gressive therapy. For example, Amor and colleagues [31]

identified a number of poor prognostic factors in patients

with SpAs, including hip involvement and early disease

onset. Although there is no agreement with regard to clinical

features that define severe disease, hip involvement, dis-

ease duration, ESR, CRP levels, smoking and lower socio-

economic status have all been shown to be associated with

worse functional status in patients with AS [32, 33].

Additionally, older age, neck pain at disease onset and

single nucleotide polymorphisms in PTPN2 and PSTPIP1

are predictors of severe functional impairment [34].

Clinicians should also be aware of the relevant extra-

articular manifestations of AS (i.e. IBD, Crohn’s disease,

ulcerative colitis, psoriasis and uveitis) and associated

comorbidities, and understand the collective effects of

these manifestations on patient management [35, 36].

Extra-articular manifestations and associated comorbid-

ities have an overall negative effect on HRQoL [29, 35].

The prevalence of these manifestations in patients with AS

is outlined in Table 3. Uveitis, psoriasis and gastrointes-

tinal (GI) involvement are common. Anterior uveitis (inflam-

mation of the pigmented layer of the eye) is the most

frequent extra-articular presentation, with a prevalence

of 18�26% [37, 38]. A strong relationship has also been

noted between GI and joint inflammation in patients with

SpA, including AS [35]. Colonoscopy data in patients with

AS show microscopic signs of GI inflammation in up to

60% of patients [35, 39, 40], and IBD has been identified

in up to 7% of patients with AS [37, 38]. The precise cause

TABLE 1 Management of morbidity in AS

AS risk framework

Disease-related morbidity (including functional
concerns)

Assessment of symptoms (pain, stiffness, swelling)

BASDAI [17]

ASDAS [18]
Physical examination

Joint exam

Functional assessment

BASFI [19]
Imaging (X-rays, MRI)

Quality of life (social interaction, sexual health, body
image)

SF-36 subscales [20]

EuroQoL 5 [21]
AS Quality-of-life Questionnaire [22]

Pain Disability Index [23]

Work ability

Documentation of extra-articular manifestations and/or
comorbidities

Poor balance/risk of falls
Fractures

Track metrics over time to see if medications are making a
difference

Treatment-related risks
Contraindications

NSAIDs in patients with IBD, CV disease

Adverse events

Poor compliance/persistence

Reduced efficacy of biologics
Routine laboratory monitoring with biologics

Immunogenicity with biologics

Psychosocial risks
Mental health (depression, anxiety)

SF-36 subscales [20]

DASS21 [24]

Alcohol abuse
Self-esteem issues (especially in younger patients)

Social participation

ASDAS: ASAS-endorsed disease activity score; CV: cardio-
vascular; DASS21: Depression and Anxiety Stress Scale;

SF-36: Short-Form 36.
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of GI inflammation in this patient group remains unknown,

although it has been suggested that interaction of

HLA-B27 with bacterial antigens in the gut could be a

contributing factor based on studies in animals [41]. The

presence of microscopic gut inflammation in patients with

SpA may have prognostic and therapeutic decision-

making implications; patients with chronic gut inflamma-

tion appear to have a less favourable disease course [42].

Therefore, an examination of the GI tract should be

included when assessing disease-associated morbidity

in patients with AS.

Patients with AS are also at increased risk of CV disease

[35, 43, 44]. There is a higher prevalence of atherosclerosis,

possibly due to chronic inflammation and immune dysregu-

lation, which may account for the elevated risk of CV dis-

ease [35]. It has been estimated that 2�10% of patients with

AS have cardiac manifestations [45]. Aortic regurgitation,

atrioventricular block and other less common CV disorders

can occur in AS, as well as in other forms of SpA [4].

Patients with aortic root involvement are at increased risk

of aortic insufficiency and cardiac conduction system dis-

ease [44, 45]. In fact, the prevalence of pacemaker use

among patients with AS has been shown to be as much

as 15� higher than for the general public [46].

Respiratory involvement may occur in patients with AS.

Pulmonary manifestations of AS include fibrosis of the

upper lobes, interstitial lung disease, and ventilatory im-

pairment due to chest wall restriction, sleep apnoea and

spontaneous pneumothorax [45]. The introduction of

improved pulmonary visualization technology, such as

high-resolution computed tomography, has improved

the identification of lung abnormalities associated with

AS [45, 47]. The natural history of lung abnormalities in

AS and the potential of therapeutic interventions to halt

their progression is largely unknown [45].

Osteoporosis is a well-established complication of all

SpA, and can lead to spinal fractures [4]. It is believed

to be caused by increased levels of inflammatory cyto-

kines and restriction of mobility secondary to pain and

reduced range of motion [4]. Chronic increases in proin-

flammatory cytokines such as TNF-a can inhibit the pro-

liferation and maturation of osteocytes and stimulate

osteoclastogenesis [4]. The combination of osteoporosis

and a rigid ossified spine can make patients with AS more

susceptible to fractures [48]. Pseudoarthroses can form

when stress fractures of the thoracolumbar junction are

unable to heal due to persistent motion at the stress frac-

ture site. In patients with AS, unlike RA, bone loss is also

accompanied by new bone formation [49]. The resulting

phenotypical differences may thus require different

approaches in therapeutic intervention [50]. Similar to

RA, loss of balance is also a concern in patients with AS

and may increase the risk of falls and fractures [51�53].

This affects patients with high disease activity more fre-

quently than those with low disease activity [51, 54]. Loss

of balance in AS patients is often associated with severe

joint deformities, poor posture and impaired spinal mobil-

ity [53�55].

Finally, patients with AS also suffer from poor sleep

quality, which is positively correlated with increased

pain, poor QoL, depressed mood, higher disease activity

and mobility restrictions [56]. Patients often experience

fatigue, as well, which is positively correlated with disease

activity and may also be related to depression, anxiety

and sleep disturbance related to their disease [57].

Mitigation of disease-related risks

Early diagnosis and treatment of AS may slow the pro-

gression of the disease [58]. Increased use of MRI of the

sacroiliac joints and spine has facilitated earlier diagnosis

and treatment of AS because it can detect sacroiliitis in

the initial stages and can predict the development of

structural radiographic changes, with 60% positive pre-

dictive value, 3 years before any structural damage can

be detected on plain X-ray [59]. Available therapies can

reduce inflammation and improve symptoms; however, no

treatments have been clearly shown to prevent structural

damage to the skeleton.

TABLE 2 First signs and symptoms attributable to AS [25]

First signs and symptoms

AS patients, n (%)

42 years >10 years
P-value(n = 46) (n = 1074)

Low back pain 33 (72) 769 (72) 0.98

Sacroiliac syndrome 21 (46) 443 (41) 0.55

Neck pain 3 (6) 121 (11) 0.31

Dactylitis 0 12 (1) 1
Arthritis, lower limbs 9 (20) 176 (16) 0.57

Arthritis, upper limbs 7 (15) 37 (3) <0.001

Enthesitis 6 (13) 75 (7) 0.14

Significance obtained by the chi-square test for contingency

tables. Comparison of REGISPONSER-Early (42 years) vs

REGISPONSER-Late (>10 years). Adapted from: Rojas-
Vargas et al. [25] First signs and symptoms of spondyloar-

thritis—data from an inception cohort with a disease course

of two years or less (REGISPONSER-Early). Rheumatology

2009;48:404�9.

TABLE 3 Prevalence of extra-articular immune-mediated

inflammatory diseases in AS

Inflammatory
disease type,

n (%)

Systematic
review and

meta-analysis
[37]a (%)

OASIS cohort
[38] (n = 216) (%)

IBD 6.8 6.9

Psoriasis 9.3 4.2

Uveitis 25.8 18.1

an = 32 341 for IBD, n = 27 626 for psoriasis and n = 44 372 for

uveitis. OASIS: Outcome in Ankylosing Spondylitis

International Study.
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A comprehensive evaluation of disease-related morbid-

ity should be conducted at diagnosis in all patients with

AS through a careful patient history and the use of dis-

ease-specific metrics [60]. This establishes a baseline

against which to assess disease progression and the

benefits of treatment. Assessment of patients with AS is

multidimensional and monitoring of disease progression is

complex. There is no single measurement for disease ac-

tivity, but rather it is the sum of many different indicators

[61]. Disease activity is based on assessment of patient-

reported pain, physical function, spinal stiffness, spinal

mobility and global assessment of health status. In add-

ition, levels of acute-phase reactants, either CRP or ESR,

provide an objective measure of inflammation. Validated

composite measures of disease activity such as BASDAI

and the ASAS-endorsed disease activity score (ASDAS)

and measures of function and mobility such as BASFI and

spinal mobility tests (e.g. finger to floor, occiput to wall,

lateral flexion and Schober’s test) are used in clinical prac-

tice to assess disease activity. For example, BASDAI con-

sists of six questions that assess fatigue, spinal and

peripheral joint pain, localized tenderness and morning

stiffness (both qualitative and quantitative) [17]. Tracking

these, or similar, metrics over time is important to assess

whether treatment is reducing pain and improving mobility

or the disease is progressing and may require more ag-

gressive treatment. Imaging should be used for both diag-

nosis and to follow disease progression over time. Recent

recommendations by EULAR provide detailed guidance

on the use of imaging in patients with SpA, including AS

[62]. These consensus guidelines recommend use of MRI

to monitor disease activity in both axial and peripheral

SpA. In axial SpA, conventional radiography of the sacro-

iliac joints and/or spine is recommended for long-term

monitoring of structural damage, particularly new bone

formation. Detection of syndesmophytes in the lumbar

or cervical spine by conventional radiography is predictive

of disease outcome and severity. The guidelines also sug-

gest that findings of extensive inflammatory activity on

MRI may be predictive of better outcomes with TNF in-

hibitors [62].

The primary goal of therapy in all forms of SpA is to

maintain good functional status and to slow or halt dis-

ease progression defined by clinical symptoms, radio-

graphic findings and serological markers of inflammation

(e.g. CRP or ESR) [34, 43, 63, 64]. Exercise is an important

component of the standard treatment approach and has

been shown to improve pain, physical function, spinal mo-

bility and patient global assessment [64]. Physical therapy

and physical activity are important to help manage the

symptoms of AS and physical therapy is recommended

for patients with stable AS [43, 63, 65]. A Cochrane review

found that an individual home-based or supervised exer-

cise programme is better than no intervention [66].

Physical therapy helps maintain or improve spinal move-

ment, improve fitness and decrease pain [66]. Counselling

with regard to smoking cessation or abstinence is also

important because smoking has been shown to be an in-

dependent risk factor for radiographic progression [67].

NSAIDs are the first choice of pharmacotherapy for AS

[68]. Current guidelines state that therapy should start with

an NSAID, and patients should fail at least two NSAIDs

before moving to a new class of drugs [43, 63, 65]. Once

patients progress on NSAIDs, they will typically receive a

biologic agent. Until recently, TNF inhibitors (adalimumab,

certolizumab pegol, etanercept, golimumab and infliximab)

were the only biologic treatment options for patients with

AS. These agents have been shown to significantly reduce

pain and inflammation associated with AS and improve

mobility and HRQoL [69�74]. Imaging studies have further

shown that TNF inhibitors reduce spinal inflammation as

measured by MRI [75, 76]. However, while treatment with

TNF inhibitors is associated with a trend for decreased

radiographic progression, no correlations between clinical

parameters and radiographic progression were reported

[75�77]. Another important outcome in the treatment of

AS is management of fatigue, because fatigue is asso-

ciated with both disease activity and functional ability, as

well as the patient’s global sense of wellbeing and mental

health [78]. Therefore, a significant reduction in fatigue may

improve HRQoL. Treatment with anti-TNF mAbs (i.e. ada-

limumab or infliximab) is recommended for patients with

AS who are also suffering from IBD as an alternative to

etanercept therapy [63].

Other biologic agents have been investigated in AS and

provide an additional treatment option to TNF-a inhibitors.

These include secukinumab, an anti-IL-17A mAb, and

ustekinumab, an anti-IL-12/23 mAb [79, 80]. Both of

these agents are currently approved for treating PsA,

and secukinumab has recently been approved for the

treatment of AS based on evidence that it significantly

reduced disease activity in active AS [79]. Treatment

with ustekinumab or secukinumab has been shown to im-

prove MRI osteitis and inflammation scores, respectively

[80, 81], and regression of spinal inflammation has been

observed with secukinumab [82].

Unfortunately, while biologic agents have been shown

to provide significant short-term symptomatic benefits

with respect to reduced pain and disease activity, im-

proved mobility and improved function compared with

placebo in patients with active AS, they have not yet

been shown to prevent structural damage to the skeleton

[83]. Despite aggressive treatment with biologic agents,

patients with AS may still develop total spinal ankylosis,

albeit patients with total spinal ankyloses may still benefit

symptomatically from treatment with TNF inhibitors [74].

While pharmacotherapy effectively reduces inflammation,

it is not clear that inflammation is the direct cause of syn-

desmophyte formation in AS. Studies have shown that

progression of syndesmophytes can occur despite clinical

disease remission based on inflammatory markers and

clinical symptoms [64]. Therefore, treatments that can

slow or prevent structural damage to the skeleton are

greatly needed.

There is limited evidence that DMARDs such as MTX

and SSZ provide therapeutic benefit in patients with AS

[84, 85], and EULAR guidelines specifically state that

these drugs are not to be used in axial disease [43].
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Cochrane literature reviews of these agents found that

there was not enough evidence to support any benefit

from either MTX or SSZ in patients with AS [84, 85]. The

use of systemic glucocorticoids is also not recommended

for the treatment of AS [63].

One of the major limitations in the treatment of SpAs is

that treat-to-target, a therapeutic concept derived from

RA and other diseases [86, 87], has not gained traction

in SpA [86]. Treat-to-target implies that a clear target,

such as remission or low disease activity, has been es-

tablished that can be sustained over time, with an under-

standing of the need to treat flares and maintain tight

control of disease activity [87]. Although treat-to-target

has been proposed for SpA, it has not yet been adopted

[60, 86, 88, 89]. This strategy requires a universal defin-

ition of the target (e.g. remission) [87]. Remission and sus-

tained low disease activity have been suggested as

possible targets in SpA [89]. Unfortunately, there is cur-

rently no consensus on the definition of remission or min-

imal disease activity in AS that can be used as a treatment

target [90]. A composite of outcome measure may be

most useful given the multifaceted nature of AS and

other forms of SpA [86]. ASAS/EULAR recommendations

for the management of AS are presented in Fig. 1 [91].

Treatment-related toxicity

In AS, the recommendation is to use the lowest dose of

NSAIDs for the shortest duration, but these patients have

a life-long chronic disease that may require chronic ther-

apy. A discussion with patients regarding the adverse ef-

fects associated with NSAIDs is important because AS is

the only chronic rheumatic disease where continuous

treatment is justified [92]. NSAIDs have known significant

risks, including dyspepsia, GI bleeding, GI obstruction,

liver and renal toxicity, cardiovascular effects and hyper-

tension [92�94]. Dependence on NSAIDs is concerning

due to their toxicity. Many patients cannot take them

including the elderly or those on anticoagulants due to

increased risks for adverse events [94]. NSAIDs should

also be avoided in patients with GI involvement [95]. The

patient’s CV risk profile should be considered before

prescribing NSAIDs [65]. The NSAID used should be

selected according to its efficacy in a given patient and

according to the patient’s risk profile [92]. Patients with AS

should have their liver enzymes, creatinine levels and

blood pressure monitored closely following the start of

NSAID therapy.

The most common risk associated with biologic agents,

including both TNF inhibitors and antibodies against inter-

leukins, is infection. Frequently reported infectious com-

plications include nasopharyngitis, upper respiratory tract

infection, herpes simplex, influenza, Candida and

pneumonia [69�74, 79]. These are generally non-serious

adverse events that resolve spontaneously or with appro-

priate antibiotic or antifungal therapy and rarely lead to

discontinuation of therapy, although serious infections

have been reported. For example, in the phase III trial of

infliximab, 43% of patients treated with infliximab reported

51 infections compared with 36% of patients receiving

placebo [73]. Rare cases of tuberculosis, granuloma of the

lung and secondary malignancies have also been re-

ported, and could potentially result from the immunosup-

pressive effects of these biologic agents [69, 79]. Other

adverse events include infusion or injection-site reactions

and elevated liver enzymes [71�74]. The availability of

newer biologics with other mechanisms of action, such

as IL-17A inhibition, provides an additional treatment

option with a different safety profile compared with TNF

inhibitors [81]. Secukinumab is the first approved agent of

this class for AS and another IL-17A inhibitor, ixekizumab,

is in clinical development [79, 96, 97]. Secukinumab was

also associated with infections, most frequently naso-

pharyngitis and Candida but reactivation of latent tuber-

culosis was not observed with secukinumab.

Immunogenicity is another concern with all biologics

that can limit their effectiveness. Approximately one-

third of patients treated with TNF inhibitors will have an

inadequate response or lose responsiveness to these

drugs over time and, in many cases, this may be a

result of antidrug antibodies (ADAs) [98]. Data on the fre-

quency of ADAs in AS are limited, but the available data

suggest rates similar to those seen in other inflammatory

diseases [98]. Although ADAs are a significant problem,

current clinical practice does not include routine monitor-

ing of serum ADA or drug levels in an effort to identify the

reason for poor response. Instead dose intensification

and/or drug switching is routinely practiced. It has been

observed that concomitant use of DMARDs with TNF in-

hibitors may lower the immunogenicity of TNF inhibitors in

patients with SpA [99]; however, DMARDs are not recom-

mended for the treatment of AS [43].

The combination of a DMARD and a TNF inhibitor has

been found to significantly lengthen TNF inhibitor drug

survival compared with TNF inhibitor monotherapy in pa-

tients with AS [100]. However, the authors of this study

FIG. 1 ASAS/EULAR recommendations for the manage-

ment of AS [91]

Flow chart summary of the recommended management of

AS based on the clinical expertise and research evidence.

The disease progression with time moves vertically from

top to bottom. ASAS: Assessment of SpondyloArthritis

international Society. Reprinted from: Zochling J et al.

ASAS/EULAR recommendations for the management of

ankylosing spondylitis. Ann Rheum Dis;65:442�52,

Copyright 2006 [91]. With permission from the BMJ

Publishing Group Ltd.
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caution that the beneficial effect of comedication, if pre-

sent, may not be large enough to justify changes in man-

agement recommendations [100]. Additionally, some

patients will maintain disease remission following phys-

ician-directed dosage adjustment of TNF inhibitors [101]

and this approach could be considered with care for indi-

viduals that achieve remission.

Implications of poor adherence to therapy

Treatment compliance is a concern among patients with

AS. Poor adherence to treatment can undermine the po-

tential therapeutic effect of biologic therapy, thus contri-

buting to treatment failure, disease progression and the

need for more aggressive therapy [102]. In patients trea-

ted with TNF inhibitors, older age is associated with

increased adherence, whereas female sex, comorbidity

and poor clinical condition at baseline are associated

with decreased adherence [103]. In patients with AS,

there is a high potential for poor adherence because pa-

tients may not constantly be aware of the signs and symp-

toms of their disease. Stopping and starting therapy may

reduce efficacy; this has been demonstrated in patients

with RA [104].

Psychosocial risks

Psychological factors may influence disease status and

outcome, and could affect the choice of both assessment

tool and treatment [105]. There is a higher risk of depres-

sion in patients with AS than in the general population

[106�108]. Adherence to treatment may be more difficult

in patients with comorbid depression [109]. It is important

to recognize depressive behaviours such as alcoholism,

non-social behaviour, drug addiction and suicidal idea-

tion. Physicians should be attuned to psychological con-

cerns in patients with AS, and should identify patients who

may benefit from a referral for counselling.

AS can have particularly severe social and psycho-

logical effects on young patients; it usually presents in

early adulthood and affects patients during their most pro-

ductive years [110]. The disease can lead to self-esteem

issues and social isolation. Patients may not be able to

participate in social activities due to pain. Because of the

early onset of AS, the psychological adverse effects of the

disease occur early in life and may persist for many years.

Conclusions

Among patients with AS, and other forms of SpA, com-

prehensive care is critical and should aim to mitigate mor-

bidity, increase mobility and function, and improve

HRQoL. As outlined above, this may be achieved by

early diagnosis and treatment with the goal of slowing or

halting disease progression (defined by clinical symp-

toms, radiographic findings and serological markers of in-

flammation), treatment of SpA-associated physical

morbidity through exercise, management of treatment-

related toxicity and treatment of associated medical

comorbidities. Effective therapies are available that can

significantly reduce pain and inflammation associated

with AS and improve mobility and HRQoL; however, no

therapy has been shown to prevent structural damage to

the skeleton. It is not clear that treating the inflammation in

AS can prevent progression of syndesmophytes or avoid

development of total spinal ankylosis. It is also critical to

be aware of and effectively manage the many comorbid-

ities associated with AS and to pay close attention to pa-

tients’ mental health status. In conclusion, management of

patients with AS requires a multidisciplinary approach.
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The leopard woman: a subacute and rare
presentation

A 43-year-old woman presented with a 9-month history of
painful swelling of the left forearm, with no previous trauma.
Personal and family histories were unremarkable. On
examination, a tender nodule was identified on the radial
aspect of the forearm, without other relevant findings.

US revealed muscle hypertrophy of the entire forearm,
which was confirmed by MRI (T1�T2 hypersignal), sug-
gesting myositis. Laboratory tests showed elevated
acute phase reactants (ESR and CRP) and serum angio-
tensin-converting enzyme; serum muscle enzymes were
normal. Muscle biopsy identified granulomatous myositis
with epithelioid sarcoid granulomata.

Chest CT scan revealed a micronodular pulmonary pat-
tern; pulmonary function tests were normal. Brochoaveolar
lavage showed a CD4:CD8 ratio of 5.1 and 48% lympho-
cytes. A 2-deoxy-2-[fluorine-18]fluoro-D-glucose (18F-FDG)
PET/CT scan identified multifocal myositis with hypermeta-
bolic activity, resulting in a leopard appearance (Fig. 1).

The diagnosis of nodular-type muscular sarcoidosis
was established. Corticosteroid therapy (1 mg/kg/day)
was started, with good clinical, laboratory and imaging
outcomes in approximately 6 weeks.

Sarcoidosis is a granulomatous multisystem disorder of
unknown aetiology. The lungs are commonly affected, al-
though it can also involve the musculoskeletal system,
albeit less frequently. There are three types of muscular
sarcoidosis: acute myopathy, chronic and nodular.
Asymptomatic myopathy may occur in 50�80% of pa-
tients, whereas clinical symptoms are present in< 5% [1].
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FIG. 1 PET scan showing multifocal hypermetabolic activity

in a patient with sarcoid myositis

18F-FDG PET scan in maximum intensity projection, in the

coronal plane, showing multifocal linear and nodular

pathological uptake of FDG, diffusely distributed along the

bundles of the skeletal striated muscles, mimicking the

pattern of a leopard.
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