Print ISSN 2287-3260
Online ISSN 2287-3279

Hip & Pelvis

REVIEW ARTICLE
Hip Pelvis 29(4): 211-222, 2017
http://dx.doi.org/10.5371/hp.2017.29.4.211

Diagnosis and Treatment of Inflammatory
Joint Disease

Yeesuk Kim, MD, Hyun-Cheol Oh, MD*, Jang Won Park, MD", In-Sung Kim, MD", Jun-Young Kim, MD?,
Ki-Choul Kim, MD", Dong-Sik Chae, MD', Woo-Lam Jo, MD**, Joo-Hyoun Song, MD"*
Department of Orthopaedic Surgery, Hanyang University Hospital, Seoul, Korea
Department of Orthopedic Surgery, National Health Insurance Service |1san Hospital, Goyang, Korea*
Department of Orthopaedic Surgery, Ewha WWomans University Medical Center, Seoul, Korea'
Department of Orthopedic Surgery, Hallym University Dongtan Sacred Heart Hospital, Hwaseong, Korea®
Department of Orthopedic Surgery, Kyungpook National University Hospital, Daegu, Korea®
Department of Orthopaedic Surgery, Dankook University Hospital, Cheonan, Korea'

Department of Orthopedic Surgery, International &. Mary's Hospital,

Catholic Kwandong University College of Medicine, Incheon, Korea®
Department of Orthopaedic Surgery, The Catholic University of Korea, Seoul . Mary's Hospital, Seoul, Korea**
Department of Orthopaedic Surgery, The Catholic University of Korea, . Vincent's Hospital, Suwon, Korea™ '

Arthritis damages the cartilage within joints, resulting in degenerative changes, including loss of function and
joint instability. Ankylosing spondylitis (AS) is a chronic inflammatory condition affecting the spine and bone-
to-tendon attachment area within the sacroiliac joint leading to back pain and progressive spind giffness. In the
fina stages, AS causes hyperkyphosis-a condition closely tied to the human leukocyte antigen-B27 gene.
Rheumatoid arthritisis a chronic, systemic autoimmune disease characterized by the smultaneous inflammation
of the synovium of multiple joints, leading to joint damage (e.g., destruction, deformation and disability). In the
past, nongteroidal anti-inflammatory drugs or conventiona disease-modifying antirheumatic drug (DMARDS)
have been used for the treatment of these autoimmune diseases, but biologic DMARDs have recently been
introduced with excellent results. Gout is a chronic inflammatory disease that causes an ateration of joints
resulting in severe pain. Specifically, gout is associated with an accumulation of uric acid within the body
resulting from dysregulated purine metabolism, causing recurrent paroxysmal inflammation in the joints.
Allopurinol and febuxogtat are the primary treatment options for individuals with gout. It is necessary to have an
accurate understanding of the pathogenesis, pathological ecology and treatment of AS, rheumatoid arthritis, and
gouty arthritis, which are the representative diseases that may cause inflammeatory arthritis.
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INTRODUCTION

Arthritisis adisease that may cause damage to the hedlthy
cartilage of joints, leading to degenerative changes, loss of
function and joint ingtability. Inflammatory arthritisis known
to be caused by an increase of cytokines which leads to
degradation of articular cartilage and a decrease of growth
factors which induce chondrogenesis. Although a variety
of diseases may cause inflammatory arthritis, this study
reviews the most common associated disorders (i.e.,
ankylosing spondylitis [AS], rheumatoid arthritis[RA], and
gouty arthritis).

ANKYLOSING SPONDYLITIS
1. Diagnosis

AS isassociated with chronic inflammation of the spine
and bone-to-tendon attachment area of the sacroiliac joint
that causes back pain and progressive spind stiffness. At the
final stage of AS, bony fusion and severe hyperkyphosis
may occur. ASis atype of spondyloarthritis that may cause
muscul oskeletal symptoms (e.g., spondylitis, oligoarthritis,
enthesitis, dactylitis), and non-musculoskeletal symptoms
(eg., anterior uveitis, psoriads, inflammatory bowel disease).

This condition is closely linked to the human leukocyte
antigen (HLA)-B27 gene*?. AS is subdivided into axia and
peripheral types based on whether symptoms chiefly affect
the spine or the peripheral joints, and it can be diagnosed
when sacrailiitisis clearly present in axia type. All disorders
classified as spondyloarthritis can progress to AS.

AS, with amedian onset age of 23 years, usually begins
between the ages of 10 to 20 years and almost alway's prior
to the age of 40 years; only 5% of individuals experience
initial manifestations after 40 years. The malefemale ratio
isreportedly 2to 3:1. The prevadence of ASvarieswidely by
race and region and it is directly related to and proportiona
to the prevdence of HLA-B27. Prevdence rates are reportedly
higher in Europe and North Americathan in Asaand Africa
The prevaence of ASranges between 0.2% to 1.2% (European
whites), 6% to 9% (Central European populations) and less
than 1% in Asiaand Africat?. About 90% of patients with
AS are positive for HLA-B27, and 1% to 6% of HLA-B27-
positive individuals are diagnosed with AS. These findings
suggest that AS cannot be diagnosed based on HLA-B27
status alone.

Clinicaly, AS is characterized by inflammatory back
pain (IBP), which is distinguished from mechanical back
pain manifested in herniated intervertebral disc, muscle sprain
and degenerative spinal disease. IBP is characterized by: i)

ASAS classification criteria for axial SpA
(in patients with back pain =3 months and age at onset <45 years)

Sacroiliitis on imaging*
plus

=1 SpA feature™

** SpA features:
+ Inflammatory back pain
« Arthritis
« Enthesitis (heel)
« Uveitis
» Dactylitis
« Psoriasis
+ Crohn's disease/ulcerative colitis
+ Good response to NSAIDs
. Familg history for SpA
« HLA-B27

« Elevated CRP

or

HLA-B27
plus

=2 other SpA features**

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

or

- Definite radiog?é)hic sacroiliitis
according to mod. New York
criteria

Sensitivity 82.9%, specificity 84.4%; n=649 patients with chronic back pain and age at onset <45 years.
Imaging arm (sacroiliitis) alone has a sensitivity of 66.2% and a specificity of 97.3%.
** Note: Elevated CRP is considered a SpA feature in the context of chronic back pain

Fig. 1. Assessment of Spondyloarthritis International Society (ASAS) classification criteria for axial spondyloarthritis (SpA).
HLA: human leukocyte antigen, MRI: magnetic resonance imaging, NSAIDs: nonsteroidal anti-inflammatory drugs, CRP: C-

reactive protein.

Data from the article of Rudwaleit M et al. (Ann Rheum Dis 2009;68:777-83)°.
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onset before the age of 40 years after a symptom period of
more than 3 months, ii) insidious onset, iii) improvement
with exercise, iv) no improvement during rest periods, and
v) nocturnal symptoms. Furthermore, morning stiffness for
more than 30 minutes and hilaterd hip pain may be associated
aternately*?. Unlike mechanical back pain, IBP appearsto
resolve within 24 to 48 hourswith the use of anti-inflammeatory
drugs. There can be limits to motion in the spine and chest
as AS progresses. For diagnosis of AS, there are no specific
[aboratory findings, erythrocyte sedimentation rate (ESR)/
C-reactive protein (CRP) can beraised and testsfor rheumatoid
factor, anti-cydlic citrullinated peptides (CCP) and antinuclear
antibodies are negative. Hip joint lesions are associated
in more than 25% to 35% of patients with AS, and severe
dysfunction and poor prognossaretypicaly seen. In particular,
more severe hip lesions are manifested radiographicaly in
cases of early onset and severe radiographic deformity in the
spine and sacroiliac joint*®.

The use of magnetic resonance imaging (MRI) and tumor
necrosis factor (TNF)-e antagonists has enabled recent
advancesin the diagnogsand trestment of AS. Thisadvancement
has increased possibilities for early diagnosis and treatment
of sacrailiitis unseen by plain X-rays. Inthe diagnosis of AS,
IBP, motion restriction in the spine and chest and associated
symptoms are examined clinically and the presence of
sacrailiitisis confirmed radiologically. The modified New
York criteria” have also been used for the diagnosis of AS;
however, a disadvantage associated with this system is that
the presence of sacrailiitisis hardly identified in the early
stage in the evaluation of plain X-rays. Severa previous
studies suggest that the duration from symptom onset to
diagnosis of AS takes about 5 to 11 years®.

By modifying former diagnostic criteria and applying
MRI’s advantages, new criteria have been established. In
2009, the recent diagnodtic criteriafor axia spondyloarthritis
had been proposed by the Assessment of Spondyloarthritis
Internationd Sodiety (ASAS) by induding dinicd charadteridics,
MRI findings of the sacrailiac joint and HLA-B27 (Fig. 1).
According to ASAS guidelines, among patients less than 45
years of age and having chronic pain for more than 3 months,
those meeting one of the following criteria are defined as
having AS: 1) clear findings of sacrailiitis are seen on plain
X-ray and MRI and & leest one other feature of spondyloarthritis
is concurrently associated; and 2) HLA-B27 positive and
at least two other spondyloarthritis-associated features are
fulfilled®. In conclusion, themain clinica signs useful in the
diagnosis of AS are IBP, the presence of sacrailiitis on X-
ray or MRI and HLA-B27(+).

www. hipandpelvis.or.kr

2. Treatment

The aims of treatment are to reduce pain and stiffnessin
the affected joint, restore correct posture and improve quaity
of life by providing physical and cognitive function®. The
most appropriate management of ASis a combination of
pharmacological and non-pharmacological treatmentst.
Non-pharmacologica methods have gained much attention
since exercise and physica therapies have provided awide
range of benefits including pain relief and improvement in
joint flexibility®. The primary goals of exercise therapy are
to reduce joint diffness, srengthen muscles around the affected
joint, prevent joint deformity and functiond loss and dleviate
pain®.

Exercise thergpy includes range of motion (ROM), muscle-
drengthening and aerobic exercises. ROM exercises are divided
into passive, active-assigtive, active and dretching. Strength
training can be further classified into isometric, isotonic and
isokinetic. ROM exercises and stretching specific for AS
(AS specific: dynamic mobility and stretch therapy) are hdpful
in maintaining joint flexibility and good posture. Appropriate
degp and proper walking posture, back and bdomind exercises
assist in maintaining upright posture. Moreover, exercise
therapy should be considered for patients with AS, since
spine and chest stiffness and decreased respiratory system
functions and motor ability due to chest wall dterations may
occur™9, Advantages of exercise thergpy include: i) providing
aerobic workout, ii) physical training, which promotes spine
flexibility, strength endurance and pulmonary function''?,
and iii) reducing therisk of cardiopulmonary complications®.

Regular physica activity can improve health, well-being
and functional outcomes of patients, and leisure activities
such as Tai Chi, Pilates and swimming can be helpful in
enhancing functiona recovery'**, Moreover, a combined
treatment of TNF-e¢ antagonist therapy and AS-specific
exercise program showed better functional outcome than
TNF-e antagonist or exercise therapy alone®. Spa and
ultrasound therapy and aguatic exercise are shown to be
effective in relieving pain and improving functional
recovery*. The frequency, intendity and duration of physica
therapy should be agppropriately adjusted for each individua
based on their ability and lifestyle patterns. In addition,
motivating and educating individuals to perform exercise
constantly on aregular basis are warranted'?.

New clinical practice guidelines for management of
AS are the 2016 ASAS/European League Against
Rheumatism (EULAR)® and the 2015 American College
of Rheumatology (ACR)/Spondylitis Association of America
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(SAA)/Spondyloarthritis Research and Treatment Network
(SPARTAN)®. In the ASAS/EULAR recommendations,
secukinumab, the interleukin (IL)-17 inhibitor, is aready
included as a treatment option.

The nongteroidd anti-inflammatory drugs (NSAIDs) have
been shown to be effective in reducing pain and spine siffness
For thisreason, NSAIDs are recommended asfirgt line agents.
Although definite differences in severa types of NSAIDs
have not yet been clarified, they are effective in both patients
with AS and non-radiographic axial spondyloarthritis. These
agents have been shown to be effective within the first two
weeks of use and remain so for up to 24 weeks. NSAIDs are
more effective in patients at the early stages of illness.
However, there are insufficient data on side effects of long-
term use of NSAIDsin patients with AS and their risks are
determined based on previous studies on patients with
osteoarthritis or RA.

Among diseese-modifying antirheumatic drugs (DMARDS),
conventional DMARDSs such as methotrexate (MXT),
sulfasalazine and leflunomide usually have no effect in
individuals experiencing axia AS; however, they may have
partid effect in individuas with periphera AS. Furthermore,
the combined use of conventional DMARDs and biological
agents has recently emerged, but thereisinsufficient evidence
to guide empirical treatment recommendations. Systemic
glucocorticoid (GC) therapy is not recommended because
adaily dose of prednisolone should berelatively high (i.e.,
doses grester than 50 mg) in order to impact the disease to
ameasurable degree.

Presently, there are five TNF inhibitors approved in the
European Union (EU) and the United States (infliximab,
etanercept, addimumab, golimumab and certolizumab); each
of these are effective in improving symptoms in the joints.
These TNF inhibitors suppressimmune response to TNF and
lower inflammatory response. The use of TNF inhibitors for
24 weeks in patients with AS has been shown to: i) reduce
joint pain, ii) increase functional recovery, and iii) induce
partial remission?. Adverse events associated with the use
of TNF inhibitors include severe infections, tuberculosis,
cancer and others. Therefore, monitoring for tuberculosis
should be performed before and during anti-TNF trestment.
Patients receiving anti-TNF therapy need to be followed-
up cautiously because the risk of lymphoma or other solid
cancersmay beincreased. Anti-TNF therapies are administered
through injections, either in a hospital (infusion) or self-
injection at home (subcutaneous). The clinical efficacy of
TNF inhibitors may rarely be seen within the first two weeks
of use, but symptoms mostly improve after severa months.
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Elevated CRP levels, short symptom periods and active
inflammation on MRI seem to be favorable prognogtic factors
related to treatment with TNF inhibitors. Among patients
with a good response to anti- TNF therapy, about 75% to 90%
experienced a relapse of symptoms after discontinuance.
Meanwhile, decreased doses of TNF inhibitors maintained
symptom control in 52% to 86% of patients. However,
current evidence of their clinical effectsis still unclear.

Among other biological agents, IL-1 receptor antagonist
or T cell modulaor have shown indgnificant effects compared
to placebo, whereas agents targeting the IL-23/IL-17 axis
have had somewhat favorable results. Secukinumab, a
monoclonal antibody targeting IL-17 has been shown to
be effective in the trestment of AS and was recently approved
in the EU and the United States for thisindication. Though
this IL-17 inhibitor appears to have partid efficacy in patients
refractory to TNinhibition, its efficacy is at this Sage unclear.
The ASASEULAR and ACR/SAA/SPARTAN guiddlines
have acknowledged and recommended that hip replacement
surgery should be considered for AS patients associated
with hip arthritis.

RHEUMATOID ARTHRITIS
1. Diagnosis

RA is a systemic autoimmune disease characterized by
the smultaneous inflammation of the synovium of multiple
joints. This condition causes chronic damage of jointsincluding
destruction, deformation and disability. Its prevaence ranges
between 0.3% to 2.1% in the genera population, and it
affects gpproximately 0.8% and 1.4% of theworld and Korean
populations, respectively.

The RA classification criteria were first introduced by
the ACR as described Arnett et a.® in 1987. The seven
ACR 1987 criteria are as follows: 1) morning stiffness,
2) arthritis of 3 or more joint areas, 3) arthritis of hand
joints, 4) symmetric arthritis, 5) rheumatoid nodules, 6)
serum rheumatoid factor, and 7) radiographic changes.
RA is defined by the presence of 4 or more criteriafor at
least 6 weeks. The ACR 1987 criteria cannot be entirely
relied on for diagnosing RA at earlier stages. Thereafter,
the ACR 1987 revised criteria for the classification of
RA were established in 2010®. According to the ACR
2010 classification, cases fulfilling the 1987 criteria with
the presence of joint synovitis are defined as RA (Fig. 2).
Using the new 2010 criteria, the number and site of involved
joints are scored on a0 to 5 scale. Large joints consist of

www.hipandpelvis.or.kr
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the hip, knee, shoulder and ebow, wheress smdl jointsindude
thewrigt and hand. The scores are based on serologica tests
according to elevated levels of rheumatoid factor or presence
of anti-CCP antibody (range, 0-3), according to CRP and/
or ESR (range, 0-1) and duration of symptoms (<6 weeks,

0; >6 weeks, 1). Based on the sum of point scoresin the four
domains, atotal score of 6 or greater out of 10 signifies RA.
Petients with a score of less than 6 out of 10 require frequent
monitoring.

Score

Target population (Who should be tested?): Patients who
1) have at least 1 joint with definite clinical synovitis (swelling)®
2) with the synovitis not better explained by another discaset
Classification criteria for RA (score-based algorithm: add score of categories A-D;
a score of =6/10 is needed for classification of a patient as having definite RA){

A. Joint involvemem$

1 large joim¥
2-10 large joints

13 small joints (with or without involvement of large joints)#

4-10 small joi
=10 joints (at least 1 small joint)**

B. Serology (at least 1 test result is needed for classification)

Negative RF and ncﬁ::ivc ACPA
Low-positive RF or low-positive ACPA

High-positive RF or high-positive ACPA

ints (with or without involvement of large joints)

WD Vi =0O

C. Acute-phasc reactants (at least 1 test result is needed for classification)t

Normal CRP and normal ESR

Abnormal CRP or abnormal ESR
D. Duration of symptoms§§

<6 weeks

=6 weeks

-0

-0

* The criteria are aimed at classification of newly presenting patients. In addition, patients with crosive
disease typical of rheumatoid arthritis (RA) with a history compatible with prior fulfillment of the 2010
criteria should be classified as having RA. Patients with longstanding discase, including those whose
discase is inactive (with or without treatment) who, based on retrospectively available data, have
previously fulfilled the 2010 criteria should be classified as having RA.

t Differential diagnoses vary among patients with different presentations, but may include conditions such
as systemic lupus erythematosus, psoriatic arthritis, and gout. If it is unclear about the relevant differential
diagnoses to consider, an expert rheumatologist should be consulted.

£ Although paticnts with a score of <6/10 are not classifiable as having RA, their status can be reassessed
and the criteria might be fulfilled cumulatively over time.

§ Joint involvement refers to m{)ﬁw swollen or tender joint on ¢xamination, which may be confirmed by

imaging evidence of synovitis.

interphalangeal joints, first carpometacarpal joints, and first

metatarsophalangeal joints are excluded from assessment. Categories of joint distribution are classified
according to the location and number of involved joints, with placement into the highest category possible

based on the pattern of joint involvement.

¥ “Large joints” refers to shoulders, elbows, hips, knees, and ankles.

# “Small joints” refers to the metacarpophalangeal joints, proximal interphalangeal joints, second through
fifth metatarsophalangeal joints, thumb interphalangeal joints, and wrists.

** In this category, at least 1 of the involved joints must be a small joint; the other
combination of large and additional small joints, as well as other joints not speci

nts can include any
ically listed elsewhere

(e.g., temporomandibular, acromioclavicular, sternoclavicular, etc.).

1 Negative refers to IU values that are less than or equal to the upper limit of normal (ULN) for the
laboratory and assay; low-positive refers to IU values that are higher than the ULN but =3 times the ULN
for the laboratory and assay; high-positive refers to IU values that are >3 times the ULN for the
laboratory and assay. Where rheumatoid factor (RF) information is only available as positive or negative,
a positive result should be scored as low-positive for RF. ACPA = anti—citrullinated protein antibody.
$1 Normal/abnormal is determined by local laboratory standards. CRP = C-reactive protein; ESR =

erythrocyte sedimentation rate.

§8 Duration of symptoms refers to patient self-report of the duration of signs or symptoms of synovitis
(¢.g., pain, swelling, tenderness) of joints that are clinically involved at the time of assessment, regardless

of treatment status.

Fig. 2. The 2010 American College of Rheumatology/European League Against Rheumatism classification criteria for

rheumatoid arthritis.

Data from the article of Aletaha D et al. (Arthritis Rheum 2010;62:2569-81)".

www.hipandpelvis.or.kr
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2. Treatment

The gods of RA treatment are to rdieve pain by controlling
inflammation and to improve quality of life by preventing
joint damage and maintaining physical function. Based on
these principles, conservative treatment such as physica
therapy, aspirin and NSAIDswas primarily used to manage
RA in the past. Astraditional stepped-up therapy, apyramid
approach was taken in patients with RA, beginning with
DMARD agents considered rdlatively safe for those with no
improvement of symptoms or joint damage and progressively
more intense immunosuppressive agents. However, asthese
therapies often had no effect on joint damage, the trend has
been changed to implement early treatment and early use
of DMARDs. Thus, the ACR and EULAR recommend the
use of DMARDSsin the trestment of RA from diagnosis®.
Customized treatment plans for each patient according to
the progression and prognosis of RA are warranted. Early
treatment is necessary because bone destruction progresses
within the first two years of the disease. Therefore, the early
diagnosis and early treatment of RA are crucia within the
first 6 months after the onset of symptoms. In addition, akey
treatment decision is to use intense drugs with the fewest
side effects by screening RA patients with arapid progress
of the disease and poor prognosis.

Medications used in the trestment of RA include NSAIDs,
GCs, DMARDSs and others. Unlike in the conventional
guidelines, the ACR recommends the use of GCsfor patients

with refractory RA in whom treatment with high-dose
DMARDs has failed, and suggests that short-term use of
GC treatment at alow dose of 10 mg per day for less than
3 monthsis most effective. The EULAR recommends GCs
be added at low doses of lessthan 7.5 mg, and GCs have
become part of current combination regimens particularly
at low doses in short-term. The most common agent of
DMARDs is MTX, the conventiona synthetic DMARD
(csDMARD), and other agents include sulfasalazine,
hydroxychloroquine, leflunomide and others. DMARDs
are used aone or in combination with csDMARD, biologic
DMARD (bDMARD) and targeted synthetic DMARD
(tsDMARD). According to the EULAR guidelines, MTX
isgiven once aweek at adose of 25 to 30 mg for amaximum
of 8 to 12 weeks depending on patient compliance. The
maximum recommended dose to be given is 20 mg in China
and 16 mg in Japan. bDMARDS are protein-based drugs that
block inflammation and destruction of invaded tissues by
restricting the function of proinflammatory cytokines or
accelerating the function of anti-inflammatory cytokines.
bDMARDs, including adaimumab, certolizumab, etanercept,
golimumab, and infliximab, are TNF-inhibitors and most
commonly used to treat csDMARD-refractory patients.
Other bDMARDSs, which target molecules other than TNF,
include: i) abatacept, a costimulatory inhibitor that blocks
the specific binding of CD80/CD86 to CD28 receptor,
therefore, inhibiting T cell proliferation; ii) tocilizumab, an
inhibitor of IL-6 receptor; iii) clazakizumab and sirukumab,

Instrument (reference)

Thresholds of disease activity

Patient Activity Scale (PAS) of PASII
(range 0-10) (149)

Routine Assessment of Patient Index Data 3
(RAPID3) (range 0-10) (155)

Clinical Disease Activity Indes (CDAI)
(range 0-76.0) (156)

Disease Activity Score (DAS) 28
erythrocyte sedimentation rate (ESR)
(range 0-9.4) (157)

Simplified Disease Activity Index (SDAI)
(range 0-86.0) (158)

Remission: 0-0.25

Low activity: >0.25-3.7
Moderate activity: >3.7 o <8.0
High activity: =8.0

Remission: 0-1.0

Low activity: >1.0-2.0

Moderate activity: >2.0 fo <4.0
High activity: >4.0-10
Remission: <2.8

Low activity: >2.8-10.0
Moderate activity: >10.0 to <22.0
High activity; >22

Remission: <2.6

Low activity: >2.6 to <3.2
Moderate activity: =3.2 to <5.1
High activity: >5.1

Remission: <3.3

Low activity: >3.3to <11.0
Moderate activity: >11.0 to <26
High activity: >26

Fig. 3. Definition and remission of rheumatoid arthritis disease presented by the American Society of rheumatoid diseases.
Data from the article of Singh JA et al. (Arthritis Rheumatol 2016;68:1-26).
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which target IL-6; iv) rituximab, a 3-cell-depleting agent
targeting CD-20; and others. Previous studies have reported
that bDMARDS are up to 25% more effective when used
concomitantly with MTX. The types of tsSDMARDs are
Janus kinase (JAK)-inhibitor tofacitinib and baricitinib. The
EULAR guidelines recommend the use of bDMARDsin
whom trestment with other medications hasfailed. Severa
studies on long-term safety of bDMARDs have stated that
tsDMARDs are found to be more effective than TNF inhibitors.
Tofacitinib and baricitinib have been approved for treatment
of RA inthe EU, the United States, and Asia. A number of
other JAK inhibitors are currently being tested in clinical
trids. However, tafacitinib is recommended for use only after
failure with bDMARDs in Korea.

The 2015 ACR guiddinesfor the treatment of RA suggest
the use, maintenance and dosage reduction of csDMARD
and tofacitinib; and the low dosage and short-term use
of GCs. Moreover, the ACR have addressed the risk of
infections with bDMARDs in high-risk group patients with
hepatitis, heart failure, malignant tumors, infection and other
comorbidities®, and explained the importance of screening
to identify tuberculosis by underscoring the increased risk
of infections with the use of bDMARDs and tofacitinib.
The treatment recommendations for patients with early RA,
established RA and high-risk comorbidities are available
with duration of disease of 6 months. The guidelinesfor the
remission and low disease activity, considered as treatment
success, are aso dated. The 2015 ACR guiddines recommend
choosing appropriate treatment modalities according to
disease activity based on Fig. 3, regardiess of functional
limitations; extra-articular manifestation, a poor prognostic
factor; test positive for rheumatoid factor; test positive
for anti-CCP antibodies; and radiographic signs of bone
destruction described the 2008 guidelines for early RA.
Starting with csDMARD monotherapy is recommended for
the treatment of early RA. In patients with high levels of
diseese activity after aminimum of 3 months, the concomitant
use of csDMARDSs or combination therapy of abDMARD
and MTX isrecommended. The guiddinesfor the management
of established RA suggest independent treatment for
patients with high disease activity despite dterationsin drug
therapy. They recommend starting with MTX monotherapy
or the use of other csDMARDSs, and altering to one of the
following drug therapies, in cases of high disease activity
after 3 months: 1) concomitant csDMARDSs therapy; 2)
the use of MTX plus TNF inhibitor agents; 3) the use of
MTX plus non-TNFb agents; and 4) the concomitant use of
tofacitinib, atsDMARD, with MTX. There are three criteria

www. hipandpelvis.or.kr

to help assess response to trestment (i, remission) approaches:
i) tender joint count and swollen joint count <1, ii) CRP
<1mg/dL), and iii) patient globa assessment <1. According
to one of the RA disease activity measurement methods
proposed by the ACR, remission can be defined if disease
activity scoresfall into the ranges of clinica remission. The
recommendations suggest that the reactivation of infection
and disease should be checked through |aboratory tests every
3to 6 monthsin a state of RA remission, and the dosage of
current medication can be maintained or reduced in patients
in remisson depending on patient’s symptoms. The guiddines
also recommend that since the use of bDMARD and
tsSDMARD can increase the risk of infection in RA patients,
it is necessary to screen patients for tuberculosis before the
initiation of agents and using laboratory tests.

In the 2016 EULAR recommendations (Fig. 4), poor
prognodtic factors (i.e., high diseese activity after csDMARD
therapy, high numbers of swollen joints, high titer of RF,
anticitrullinated protein antibody positivity, radiographic
signs of early bone destruction, and treatment failure
despite the use of more than two csDMARD) are included
to help guide treatment recommendations. The EULAR
recommendations for RA treatment underscore a primary
goa of optimizing treatment decisions using peatient-specific
assessments of disease activity and radiography-assessed
levels of bone damage™ and the importance of regular check-
ups by primary care physicians and rheumatologists. In
the 2016 EULAR recommendeations, medication selection
algorithm is composed of phase I, Il and Il1. Treatment
with csDMARD should be initiated at RA diagnosis to
target clinical remission and reduce disease activity.
Drug therapies can be altered if there is no improvement
in arthritic symptoms up to 3 months after treatment
initiation or if the treatment target is not achieved within
6 months. MTX is recommended as initial therapy for
patients with RA. The use of leflunomide and sulfasalazine
is suggested for those associated with side effects of MTX,
and the combined therapy of csDMARD, bDMARD and
tsDMARD is recommended for those with RA refractory
to csSDMARD and negative prognosisfactors. In the EULAR
guidelines, the low dosage and short-term use of GCs should
be considered when initiating or changing csDMARD.
Other bDMARD or tsDMARD can be consdered if treestment
outcomeis unfavorable after usng bDMARD or tsDMARD.
The use of BDMARD and tsDMARD can be decreased or
suspended when achievement of low disease activity or
remission is confirmed.

bDMARD and tsDMARD are more frequently used for
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RA treatment and an increased risk of infection has been
reported. However, Korea il reiesonthe ACR and EULAR
guidelines because there are no guidelines that include
clinical characteristics of Koreans with higher incidence of

tuberculosis and higher rates of hepatitis B virus compared
to Americans and Europeans. Since the ACR and EULAR
guidelines include medical costs, they may be somewhat
different from recommendations established based on
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Fig. 4. European League Against Rheumatism (EULAR) recommendations for the management of rheumatoid arthritis with

synthetic and biological disease-modifying antirheumatic drugs.
Data from the article of Smolen JS et al. (Ann Rheum Dis 2017;76:960-77)%".
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clinical efficacy alone. Thus, the guidelines customized for
Koreans based on our clinical characteristics are warranted.

GOUTY ARTHRITIS
1. Diagnosis

Gout isachronic inflammatory disease that causes severe
pain, alterations of joints and decreases in health-related
quality of life. It is characterized by recurrent paroxysmal
inflammation in the joints due to urinary acid accumulation
in the body and abnorma purine metabolism®. The number
of patients with gout isincreasingly globaly, and gout is
the most common type of inflammatory arthritis in the
United States®. Differentia diagnosis of gout seemsto be
useful in patients whose chief complaint is arthralgia.

The diagnosis of gout is based on the identification of
monasodium urate crystas from affected joints by performing
cannulation or ahistological test®. However, arthrocentesis
of the affected joint does not aways detect uric acid crystas,
and there are cases where arthrocentesis cannot be performed
because of the risk of secondary infection, or because of the
challenging nature of conducting this procedure in aprivate
clinic. If arthrocentesis cannot be performed, gout can be
diagnosed without identifying the presence of uric acid
crystals based on the 2015 gout classification criteria (Table
1)*®. According to the diagnogtic criteria, gout is considered
when the sum of scores from domains such as presence of
clinical symptoms, level of serum urate and radiographic

imaging (plain X-ray and ultrasound) is greater than 8
points. In order to diagnose gout, a careful history taking
and physical examination are crucial. There are three
main phases of gout: i) asymptomatic hyperuricemia, ii)
intercritical gout, and iii) chronic tophaceous gout. The
incidence of gout increases with age and the degree of
hyperuricemia. The cumulative incidence of gouty arthritis
was 3% among patients with serum urate levels of 7.0t0 8.0
mg/dL, and the five-year cumulative incidence increased
up to 22% in those with urate levels of 9.0 mg/dL or higher®.
During this stage of asymptomatic hyperuricemia, diagnosis
is meaningless because most patients with hyperuricemia
remain asymptomatic. However, clinical symptomsin the
other two phases are important clues in diagnosing gout.
The first gout attack usually occurs in men between the
ages of 40 and 60 years, while women experience it at older
ages. However, it sometimes occurs in younger people due
to various causes. Gout attacks begin abruptly and become
progressively worse over 8 to 12 hours. The affected joint
can become hot, swollen, red and tender and associated with
excruciating pain. Most gout attacks are monoarticular,
and often involve the first tarsometatarsal joint in 90% of
first attacks. Gout attacks can also occur in the metatarsal
region, ankle joint, calcaneus and knee joint, and rarely
affect the joints of the wrists, fingers and toes, and e bows.
In most patients with early gout, no radiographic findings
are present in plain X-ray. The clinical manifestations of
chronic gouty arthritis are asymmetric soft tissue swelling,
erosion and bone destruction. Chronic gout is characterized

Table 1. 2015 Gout Classification Criteria: An American College of Rheumatology/European League Against Rheumatism

Collaborative Initiative

Criteria Categories Score
Clinical Pattern of joint/bursa involvement Ankle or midfoot (mono-/oligo-) 1
MTP1 (mono-/oligo-) 2
Characteristics of episode(s) ever (erythema a overlying One characteristic 1
joint, cannot bear touch/pressure to affected joint, Two characteristics 2
walking difficulty) Three characteristics 3
Time-course of episodels) ever One typical episode 1
Recurrent typical episode 2
Clinical evidence of tophus Present 4
Laboratory Serum uric acid level (SU) 6 to <8 mg/dL 2
8 to <10 mg/dL 3
>10 mg/dL 4
Imaging Imaging evidence of urate deposition Present (US: DCS or DECT) 4
Imaging evidence of gout-related joint damage Present (X-ray gouty erosion) 4
If SU <4 mg/dL: take -4 points; if MSU negative take -2 points Maximum total score 23

MTP1: the first metacarpophalangeal joint, US: ultrasonography, DCS: double contour sign DECT: dual-energy computed

tomography, MSU: monosodium urate.

Modified from the article of Kim HS and Kim HR (Korean J Med 2016;91:32-36)".
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by the formation of tophi and periarticular erosions with
sclerotic margins without joint space narrowing, called as
a“punched out” appearance™®. Ultrasonography is a useful
imaging modality to identify gouty arthritis and specific
ultrasound features are as follows (Fig. 5)*:
1) Erosion: asymmetric, deeper and more destructive
appearance
2) Double contour sign: urate crystal deposition as two
hyperechoic lines over the cartilage
3) Gouty tophi: aggregates of urate crystals with
hypoechoic shadow in granuloma-like structures
surround by a hypoechoic rim
4) Intraarticular power Doppler signd
It is necessary to carry out differential diagnosis of gout
from other conditions that generate acute monoarthritis.
Septic arthritis is identified through joint aspiration by
screening synovia fluid using a polarizing microscope or
bacterial culture. Caution is required when gout and septic
arthritis coexist. Gout is aso difficult to be differentiated
from pseudogout caused by the deposition of calcium
pyrophosphate dehydrate. Pseudogout mainly involves the
knee and wrist joints and occasionaly accompanies medical
conditions such as hypothyroidism, hemochromatosis,
hyperparathyroidism, diabetes and chronic rend failure®.

2. Treatment

Inhibitors of uric acid production are principally not
recommended for management of asymptomatic
hyperuricemia. However, these drugs are recommended in
patients with urate levels persistently in excess of 13
mg/dL in men or 10 mg/dL in women or urinary uric acid
secretion higher than 1,100 mg/day and who will receive
radiation therapy or chemotherapy.

The management of acute gout should focus on contralling
inflammation in the acute phase rather than lowing urate

Fig. 5. The presence of double contour sign in gout.
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levels. When using uric acid production inhibitors such
as alopurinol and febuxostat, treatments should not be
discontinued. Getting treatment within the first 24 hours
of disease onset is preferred and the therapy is selected after
evaluating disease severity. NSAIDs, which can remarkably
control gout inflammation, have not yet been identified.
NSAIDs or selective COX-2 inhibitors at maximum doses
are used, and the initid maximum dose should be maintained
until complete remission of gout attack. Colchicine binds
to tubulin, aprotein which playsa gtructurd rolein cdlls, and
blocks the formation of microtubules. In particular, colchicine
reduces acute gouty inflammation by impeding the activation
of neutrophils among white blood cells. If colchicineis not
taken in advance, typical dosageis 1.2 mg taken at thefirst
sign of agout attack, followed by 0.6 mg one hour later and
0.6 mg twice aday 12 hours later, maintained for prevention.
If colchicineisused within two weeksfor apreventive purpose,
drugs other than colchicine should be chosen. Steroids are
strong anti-inflammatory medication, but should be used
cautioudy due to potential side effects. Intra-articular steroid
injection is consgdered if only one or two joints are affected,
0.5 mg/kg/day of prednisone for 5 to 10 days, followed by
immediate discontinuance or reduction or withdrawal over
7 to 10 days after administration for 2 to 5 days, if multiple
joints are affected. If acute gout involves multiple joints and
severe pain, combination thergpy can be used. The concomitant
use of NSAIDs and colchicine or prednisolone and colchicine
may promote more rapid resolution of inflammation. After
the remission of acute inflammation, inhibitors of uric acid
synthesis should be considered.

Education on dietary therapy and improving daily life
habits should be done for patients with chronic pain, and
improvement can be made by identifying secondary causes
such as hyperuricemiarinducing drugs. Inhibitors of uric acid
production are administered in cases of tophi, acute gouty
arthritisfor more then twice, CKD stage 2 or higher (glomerular
filtretion rate, 60-89 mL/min/1.73 n¥), and a higory of urinary
stone. Inhibitors include xanthine oxidase inhibitors and
uricosuric agents. Xanthine oxidase inhibitors are used
initially, and uricosuric agents can be used concomitantly.
The most common inhibitors of urate production are
alopurinol and febuxostat. Allopurinal inhibits the formation
of uric acid by impeding xanthine oxidase. It isinitiated at
adose of 50 to 100 mg, which is then titrated upwardsin
100 mg increments every 2 to 4 weeks to achieve serum urate
levels of below 6 mg/dL. Allopurinol should be used with
great caution in patients with decreased kidney function
because alopurinol hypersensitivity syndrome (AHS) may

www.hipandpelvis.or.kr
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occur®, AHS develops after 2 to 5 weeks of treatment and,
rarely leeding to desth, requires careful monitoring. Febuxodtat
is aso a xanthine oxidase inhibitor. Febuxostat can be
administered with or without food at a dose of 40 to 80 mg
once aday. Thisisarelatively safe drug for patients with
decreased kidney function because urinary excretion of
febuxostat isless than that of allopurinol.

Dietary management focuses on avoidance of high-purine
foods and avoiding foods that promote production and inhibit
elimination of uric acid. Foods high in purine include beer,
animd organ meats, seafood, crustaceans and others. People
with gout should abstain from drinking alcohol entirely
because it can block uric acid excretion and accelerate uric
acid synthesis. For management of gout, the 2012 ACR
guidelines suggests to avoid al purine-rich foods, high
fructase corn syrup-containing drinks and foods and excessive
acohol consumption. Limiting consumption of beef, lamb,
pork, seafood, juice and sugar and intake of low-fat dairy
foods and vegetables are recommended®?. In regards to changes
in lifestyle habits, weight control, smoking cessation, exercise
and sufficient fluid intake are recommended for patients with
gout*.

CONCLUSION

The most common forms of inflammatory arthritis are
AS, RA and gout. A more accurate understanding of the
pathogenesis, pathological ecology and treatment of these
disorders is warranted. Based on these findings, further
attention to and arange of efforts are needed for treatment
of patients with inflammatory diseases.
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