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ABSTRACT

Rheumatoid arthritis (RA) is a chronic systemiclanimatory disease of unknown etiology
affecting both articular tissues and extraarticldagans. The disease is often progressive and
results in pain, stiffness, and swelling of jointdminating in significant morbidity and increased
mortality. This chapter discusses the epidemiolggyssible etiology, clinical manifestations,
diagnostic approach and treatment options of RA.
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Imaging modalities; Treatment.

1.INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, usually gnessive, systemic inflammatory condition of
unknown cause. It is characterized by synovialifm@tion and a symmetric, erosive arthritis of
peripheral joints, but it may also cause system@nifestations. RA is the most common
autoimmune disease, affectingl-1.5% of the pomratvorldwide[1-5]. Rheumatoid arthritis
(RA) is characterized by synovitis and autoantibémlynation (RF). The hallmark feature of the
disease is persistent symmetric polyarthritis (syig) that affects the hands, wrists and feet,
although almost all diarthrodial joints may beconmevolved. In addition to articular
manifestations, systemic involvement may cause titatisnal symptoms, rheumatoid nodules,

serositis and vasculitis. The severity of RA maycfuate over time, but chronic RA most
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commonly results in the progressive developmentvafious degrees of joint destruction,
deformity, significant decline in functional stataisd a premature death (6-7).

2. EPIDEMIOLOGY

The prevalence of arthritis is consistent world eyi@ffecting about 0.5-1%of the population.
Although the disease affect the people all over wWmrld, certain population demonstrate
particularly low or high prevalence, as with otlmrtoimmune conditions, women are affected
more than men at the ratio of 3 :1.

The disease at occurs at any age, with the pealoagaset being around the fourth and fifth
decade of life. The prevalence increase with the lagt there is lower differential between the
sexes in older patients.

High standardized mortality rate is have been olegkin the arthritis population compared with a
general population. In particular, recent studigggest that the increased life expectancy observed
in general population is not mirrored in arthrjtetients(8-9). Throughout the world, ethnic groups
like the North American Pima Indians and southe@siskan Indians have a much higher
incidence of RA 10). The incidence of RA rises dramatically during l#tthhod and peaks in
individuals aged 40-60 years. Patients, who are emprhave a less formal education, greater
number of affected joints and worse functional ulgadppear to have worse morbidity and
mortality (L1).

3. ETIOLOGY

Although the etiology remains a mystery, severaidists suggest environmental and genetic
factors are responsible. Aho et al. showed the cmsipelling example for both by finding a 30%
concordance in monozygotic twins, compared to 5%raternal twins and first degree relatives
(12). Environmental factors must be related to RA depeient otherwise monozygotic twins

would have a 100% concordance. A recognized RAtgersk factor is the presence of the HLA-
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DR4 or HLA-DRB1 class Il MHC haplotyped3-16) Associations have also been noted in the
humeral system; in particular, the immunoglobulapka genotype appears to confer a risk of RA.
Several environmental stimuli such as infectiorggcine inoculations, and emotional trauma have
been implicated as inciting factors. Researcheve lgpothesized a typical bacteria and viruses
such as mycobacteria, mycoplasma, Epstein—Bars virarvovirus B-19, rubella and retroviruses,
may infect an individual with the appropriate généiackground, and through some mechanism,
the inflammatory response becomes focused on seifjems (7-19) Retrospective studies
suggest a protective role of oral contraceptivéthoagh the effect is probably very small and
temporary (if it exists). Other endocrine influeacéncluding corticotropin-releasing hormone,
estrogen synthesis or nulliparity have been linkeatth RA. Although there are indications that
certain diets (fish oils) may alleviate inflammaiti®0) in patients with RA, there are no data to
implicate any diet or food additive as a potentialise or treatment of RA. Trauma, including
surgery, may precipitate the initial symptoms amaften identified by patients in retrospect as a
potential trigger. The perception has been helthbypy in the medical and lay community that RA
is a relatively benign illness. However, this is feom the truth. There is an overall increased
morbidity and mortality in patients with RR1, 22, 23)
4. CLINICAL FEATURES
The diagnosis of RA is made using the patient'tohisand examination results in conjunction
with laboratory and radiographic data. Patient ab@ristics, including age, gender, and ethnicity,
are important, as they are related to diseaseaarigkseverity. Approximately 75% of patients with
RA are women. RA with involvement limited to thenlkla and feet a sparing the more proximal
joints, such as the shoulders, hips, and cervigmlesare more common in women than in men
(24). In contrast, there is a higher rate of lgaet involvement in men. Erosive disease is found
in long-term follow-up in up to 73% of men and 5586 women (24). Although a higher

percentage of men have erosive disease, women gmad#gmost twice as many orthopedic
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surgeries as men, principally hand and foot joimbcpdures. This difference may be a
consequence of increased small-joint involvememtamen, but other factors may also contribute.
The presence of a positive rheumatoid factor (Rfe) a@f rheumatoid nodules is also risk factors
for joint surgery (25).
The extraarticular manifestations, nodules, a$ aslung and pericardial involvement, are more
common in men, whereas the sicca syndrome occure fnequently in women (24). Native
Americans are at a higher risk for developing RAntiINorthern Europeans and often have early-
onset seropositive disease with extraarticular featations (26). The incidence of disease-related
complications increases with disease duration atmts with longer disease duration may not
respond as well to treatment as those with eadgadie (27, 28). There are no specific laboratory
findings in RA, although the RF is positive in apgmately 60% of patients at diagnosis and 80%
to 90% of patients with established disease (29).
To distinguish RA from other forms of arthritis,askification criteria were developed by the

American Rheumatism Association (Table 1) (30).
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rican Rheumatism AssociaticCriteria for the Classification of

by

S.No | Criterion Definition

1. Morning stiffness Morning stiffness in and arduhe joints, lasting at least 1 h.

2. Arthritis in three or moreg At least three joint areas simultaneously have sattissue swelling

joint areas or fluid (not bony overgrowth alone) observed byhgsician. The 14
possible areas are right or left PIP, MCP, wrihoe, knee, ankle
and MTP joints

3. Arthritis of hand joints At least one area swnoll(as defined above) in a wrist, MCP, or PIP
joint

4, Symmetric arthritis Simultaneous involvement tbé same joint areas (as defined
Criterion 2) on both sides of the body (bilateratdlvement of PIPs,
MCPs, or MTPs is acceptable without absolute symypet

5. Rheumatoid nodules Subcutaneous nodules over fr@minences or extensor surfaces or
juxtaarticular regions observed by a physician

6. Serum rheumatoid factor Demonstration of abnbrnaunts of serum rheumatoid factor
any method for which the result has been positive5% of norma
control subjects.

7. Radiographic changes Radiographic changes typafa rheumatoid arthritis on th
posteroanterior hand and wrist radiographs, whichstminclude
erosions or unequivocal decalcification localizad ar most marked
adjacent to, the involved joints (osteoarthritisames alone do not
qualify).

MCP, metacarpophalangeal; MTP, metatarsophalanB#2/;proximal interphalangeal.
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For classification purposes, a patient shall be saihave rheumatoid arthritis if he or she has
satisfied at least four of these seven criteriate€a 1 through 4 must have been present for at
least 6 weeks. Patients with two clinical diagnoses not excluded. Designation as classic,

definite, or probable rheumatoid arthritisnat to be made.

5.CLINICAL SYNDROMES OF EARLY RHEUMATOID ARTHRITIS

The majority of patients with RA have a slow oneétdisease over several weeks to months.
Uncommonly, patients present with acute onset ofggms over days. The onset is polyarticular
(more than sixjoints) in 75% of cases. The joinigally involved in RA are commonly the MCPs,
PIPs, metatarsophalangeals (MTPs), ankles, antsvimiss symmetric distribution (31). However,
in up to 25% of cases, the initial presentatioasgmmetric or mono- or oligoarticular, or involves
large joints such as the knees, hips, and shoulders

5.1ARTICULAR

5.1.1 Overview

Although an attempt has been made to provide ugate- information, long-term studies
involving new therapies, such as tumor necrositofaahibitors, are not yet available. It appears
likely that current therapeutic strategies willrgfgcantly modify the disease course of RA. The
descriptions of joint involvement in RA will begimith the hands and cover the upper extremity
joints, followed by the feet and lower extremitynis, and, finally, describe the spine and other
axial joints.

5.1.2 Upper Extremity

5.1.2.1 WRIST AND HAND

The three major compartments of the wrist are #wbocarpal, midcarpal, and radioulnar. These

compartments, as well as the overlying dorsal aartendon sheaths, are lined by synovium and
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can be involved in RA. As with other joints, chrorsynovitis in the wrist and hand eventually
results in laxity of joint capsules and ligamemtdowing the tendons crossing the wrist to deform
it. This eventually leads to ulnar and volar shitiof the carpus on the radius, dislocation of the
radioulnar joint, radial deviation of the metacaspat the wrist, and ulnar shift of the fingerdts
MCP joints (32) (Fig.1). The forces involved witlard grip also pull the fingers in an ulnar
direction and potentiate hand deformities in RA)(33
PIP and MCP joint involvement are common in RAuiesg in pain, swelling, and loss of finger
motion. As the capsule of the MCP joints is weakkwelar migration of the fingers relative to the
metacarpal bones occurs.
Swan-neck deformities are characterized by PIP joyperextension with concurrent flexion of
the DIP joint. This deformity results from laxityf the joint capsule, volar plate, and collateral
ligaments, with concurrent tightening of the ddssalisplaced lateral bands and central extensor
tendon. MCP joint hyperextension, PIP joint flexiamd DIP joint hyperextension characterize the
deformity. This deformity results from stretching the extensor mechanism, attenuation of the
central slip over the PIP joint, and secondary i@mion of the volarly displaced lateral bands
(32). Extensor tendon rupture may result from wagainst exposed jagged bone, usually over the
distal ulna. Ulnar subluxation of the extensor tamsl may cause them to slip between the
metacarpal heads during flexion, causing a paio&ithing while attempting finger extension.
Swelling in the region of the ulnar styloid anddas wrist extension are early signs of RA. Later
in the disease, rotation and subluxation of thestwprevent the normal function of the extensor
carpi ulnaris as a wrist extensor (33).
4.1.2.1 ELBOW
The elbow is frequently involved in RA with loss@ftension. An effusion or synovitis is detected

as a bulge between the head of the radius ande¢bsaoon. The elbow region is the most common
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site for subcutaneous rheumatoid nodules, which beapn the extensor aspect of the proximal
ulna or within the olecranon bursa. Olecranon lisrs also common.
5.1.2.1 Shoulder
Involvement of the shoulder joint in RA is variablEhe rotator cuff may become inflamed and
tear, causing pain and limitation of movement. Rgdiphically, the humeral head migrates up.
Glenohumeral damage leads to pain both with madiath at rest and typically leads to severely
restricted motion. The shoulder synovitis may ld¢adrupture of the long head of biceps.
Acromioclavicular joint disease is frequently fousmad may cause shoulder pain.
5.1.3. Lower Extremity
5.1.3.1 Ankle and foot
Initial involvement with RA occurs as often in tlieet as in the hands. The most frequently
affected foot joints are the MTP, talonaviculardamkle joints (34). Weight bearing results in
greater dysfunction and pain in lower extremitynfej particularly the feet and ankles (34).
Synovitis at the MTP joints causes laxity of th@ssles and ligaments. In the presence of active
forefoot synovitis, dorsiflexion of the toes durimgalking results in dorsal subluxation of the
phalanges and plantar subluxation of the metataeseds (35). This condition may lead to painful
callus formation under the metatarsal heads. Coramitaneous fistulas can develop from
ulceration of the bursae under the metatarsal h@&3)s
The midfoot consists of the navicular, the cubaidd the cuneiform bones with their intertarsal
and tarsometatarsal articulations. Forefoot defiesicorrelate with destruction of the midfoot
joints, particularly the cuneonavicular and cunetat@esal joints (36).
The hind foot consists of the talus and calcanewksthree articulations at the talonavicular, the
talocalcaneal, and the calcaneocuboid. Of thesetalonavicular is most commonly affected in

RA (37). The ankle is made up of the tibia, fibwiagd talus with three articulation sac the
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tibiotalar, the distal tibiofibular, and the fibwdar. Hindfoot involvement and deformity become
more prevalent after 5 years of disease duratind,amnkle joint deformity probably results from
the stress of talocalcaneal (subtalar) joint maiatient (33). Patients often are found to have pes
planus with hind foot valgus deformity (Fig.3). Wher this is due to hind foot joint synovitis,
posterior tibial tendon dysfunction, laxity of supfing ligaments, or a combination of these
factors is controversial (39). Patients with RA nadso develop Achilles tendonitis, retrocalcaneal
bursitis, or ankle joint effusions.
5.1.3.2 Knee
Bilateral knee involvement is common in patientthwRA. The presence of fluid in the knee may
be confirmed by eliciting a bulge sign or by bakotent of the patella. The presence of fluid or
synovitis limits knee flexion and may prevent fedtension. Activation of nociceptors around the
knee secondary to effusions and synovitis leadgusdriceps inhibition and secondary atrophy.
Popliteal cysts are often present and best detégtedbserving the patient in the standing position
from behind. Eventually, a valgus deformity withwithout flexion contracture can develop, and
these are often accompanied by pes planovalgusnigfaf the feet.
5.1.3.3 Hip
Hip involvement occurs in well established disease is manifested as pain in the groin, buttock,
low back or referred to the knee on standing.
5.1.3.4 Spine
Involvement of the cervical spine with RA has beeported in 17% to 86% of patients and
correlates with longer duration of disease, mudtipbint involvement, extent of peripheral
erosions, seropositivity, rheumatoid nodules, $tierose, and vasculitis (40). Spinal cord
compression can result from atlantoaxial subluxatim@msilar invagination, or subaxial subluxation.

Atlantoaxial subluxation is defined as greater tBanm of space between the odontoid process of
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second cervical vertebra (C-2) and the anterioh afcthe atlas (C-1) (33). Subluxation greater
than 10 mm greatly increases the risk of cervicgtlopathy .

Up to 50% of patients with cervical spine involveth&om RA do not have neck or occipital pain
or any symptoms of neurologic impairment (41). Rairthe earliest and most common clinical
manifestation, often experienced in the occipitaposterior neck areas. Suboccipital headaches
may be due to synovitis at C1-2, bony disease,oonpression of the greater occipital nerve.
Degenerative disc disease, facet arthropathy, am@xs&l subluxation can cause neck pain.
Neurologic deficits have been reported in 11% digo#s during an average follow-up of 10 years
(41). Compression of the posterior aspect of theasgord and vertebrobasilar arteries may result
in symptoms of tinnitus, vertigo, diplopia, or pasor column impingement with loss of
proprioception. Rarely, rheumatoid pannus or rgactisteophyte formation of the cervical spine
can compress the esophagus, causing dysphagiadiBéxse and cervical radiculopathy can occur
at any level. Symptoms of cervical myelopathy aasiude weakness, numbness, clumsiness, and
even respiratory embarrassment. Spasticity, sendeficits, hyperreflexia, and upper motor
neuron signs such as Babinski or Hoffmann may bsgnt on physical examination (40).

5.1.3.5 Temporomal joint

Patients with RA more commonly report pain on papaof and clicking of the TMJs than
controls. Severe arthritic involvement of the TMaktbeen associated with a higher incidence of
upper-airway obstruction (42).

5.1.3.6 Cricoartenoid joint

Nearly 30% of the patients with RA have involvemehthe cricoarytenoid joint; symptoms

include hoarseness and inspiratory stridor and reqyire tracheostomytB).

5.1.3.7 Middle ear

The incudomalleolar and incudostapedial joints gneovial joints and may be involved in RA.

Abnormal middle-ear mechanics have been detectéd multiple-frequency tympanometry in
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40% of patients with RA, usually due to stiffne$she tympano-ossicular system (44). However,
most middle-ear involvement is asymptomatic, aretdhs no difference in hearing acuity among
patients with RA compared to control subjects.
5.1.3.8 Steroclavicular and sternomanubrial joints
Approximately one-third of RA patients have clidicenanifestations of sternoclavicular
involvement, as evidenced by asymmetry, swellingpitus, tenderness, hypertrophy, pain, or
limitation of motion (45), and a similar percentdge/e erosions on tomography (46).
Synovitis of the sternomanubrial joint is also cooammbut, because of the relative immobility of
this amphiarthrodial joint, symptoms are uncomnm®n).(Sternomanubrial joint arthritis should be
considered in the differential diagnosis of chesinpin a patient with RA. Subluxation of the
sternomanubrial joint is present in 2.5% of pasewith RA (47). These patients tend to have
severe erosive disease with cervical spine invobrgm
6. EXTRAARTICULAR COMPLICATIONS OF RHEUMATOID ARTHR ITIS
Extraarticular manifestations of RA occur in appnoately 40% of patients and are associated
with an overall mortality risk ratio of three tim#sat of patients without these manifestations.(48)
6.1 Skin
Nailfold infarcts and rheumatoid nodules are comrfindings in extraarticular RA, and both are
suggestive of more severe disease. Rheumatoidopéilic dermatitis is a rare, nonvasculitic
eruption of red-purple plaques and papules, sonestimith pustules or vesicles, occurring on
extensor surfaces (49). Treatment-related skin eigation from drugs, such as minocycline,
hydroxychloroquine, and gold (chrysiasis), can alscur.
6.2 Oral
There is an association between increased disetiséyaand decreased saliva production, and
oral sicca symptoms have been reported in up to B0%atients with RA (50). Secondary

Sjogren's syndrome with reduced salivary flow caadl to difficulty swallowing, difficulty
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speaking, oral burning, oral candidias is, diffiguvith dentures, and increased caries. Periodontal
disease, including loss of alveolar bone and temtburs with an increased frequency in patients
with longstanding RA. Nodules Rheumatoid nodulesuoen approximately 30% of patients and
are associated with seropositive, erosive, and reevere disease. Rheumatoid nodules should be
distinguished from other types of nodules, inclgdwanthomas and gouty tophi.

A very small subset of patients with multiple nakjlbone cysts without erosions on radiographs,
elevated RF, and little active arthritis or synisveire said to constitute a relatively benign varia
of rheumatoid disease called rheumatoid nodulésdis (

Patients tend to develop nodules in areas of isegkdriction or pressure, such as the extensor
aspects of the elbow, olecranon bursae, fingetgpand Achilles tendons. In bedridden patients,
the ischial, sacral, and occipital prominencesda=relop nodules (52). Nodules can occur not only
in the skin and subcutaneous tissue, but also bega reported in the larynx, pericardium, heart
valves, pleura, lung, peritoneum, eye, bridge efrbse, pinna of the ear, kidney, and meninges.
Accelerated nodulosis can occur after the institubf methotrexate or antitumor necrosis factor
alpha therapy (53).

Histological examination of the nodules revealsat@l necrotic core surrounded by a corona of

palisading mononuclear cells and an outer zonéuashlasts, plasma cells, and lymphocytes (52)

(Fig.1)
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Figure 1. Histopathology of a rheumatoid nodule with centifatinoid necrosis surrounded by a
rim of palisading histiocytes and an outer zondilafosing connective tissue with fibroblasts,
plasma cells, and lymphocytes .
6.3 Hematologic Abnormalities
Anemia is among the most common extraarticular featations of RA (54). The prevalence of
anemia among patients with RA depends on the gsamgpled. In outpatients with RA, anemia
has been found in up to 27%, and the average heimogh that subset was 10.0 g per dL (55).
Anemia of chronic disease is the most common ty@mmemia in RA, followed by iron deficiency
and, less commonly, pure red cell aplasia and rumboine hemolytic anemia. More than one type
of anemia may be present simultaneously. Interpogtaof the ferritin level in RA can be
confusing, as the level may be elevated becausleechcute phase response despite absent bone
marrow iron stores. However, a ferritin of lessntt# ng per ml in patients with RA is always
associated with iron deficiency (56).
Abnormalities of leukocyte counts in RA are likety be related to medications. Corticosteroids
cause a neutrophilic leukocytosis, whereas dispastifying agents such as methotrexate and
sulfasalazine can cause leukopenia. Leukopeniaassaen in Felty's syndrome. Eosinophilia is
common in severe seropositive RA but may also bete@ to drug therapy with methotrexate,
gold, or penicillamine.
Thrombocytosis often accompanies active RA andetates well with other laboratory parameters
of disease activity, such as erythrocyte sedimmmtatate, C-reactive protein, and plasma
fibrinogen. Elevation of the platelet count mayresent the response of the bone marrow to stress
or overcompensation by the marrow for shortenedejga survival time. Thrombocytopenia is
usually secondary to drugs, FS, or splenomegalg.ifitrease in plasma proteins, fibrinogen, and
immunoglobulins that occurs in RA results in arr@ased plasma viscosity that parallels increases

in the sedimentation rate (57). Hyperviscosity sgnte, characterized by an insidious onset of
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headache, retinal vein dilation, somnolence, ae@dhg diathesis, has rarely been described in
RA (58). Lymphadenopathy has been reported to ootur9% to 96% of patients with RA,
particularly those with active disease (59). Thaepy nodes are usually small, mobile, nontender,
and generally occur in the axillary, inguinal, agjpitrochlear areas. The adenopathy resolves or
decreases with improved disease control. Histologkamination usually reveals follicular
hyperplasia (60). Even in the absence of FS, splegaly is clinically detectable in 5% to 10% of
patients with RA (61).

6.4 Lymphedema

Lymphedema is an uncommon extraarticular featurdRAf presenting with gradual onset of
uncomfortable swelling of a limb. Lymphoscintigraptsually shows lymphatic obstruction not
related to lymphadenopathy (62).

6.5 Amyloidosis

Clinically significant amyloidosis, of the AA typ&s uncommon and has had a declining incidence
in RA since the 1950s, which has been ascribedadre reffective medical treatment (63). Serum
amyloid-A protein levels are elevated by the insezhcytokine production associated with active
RA. Parenchymal organ amyloidosis occurs at a nwab5 to 17 years of disease duration,
presenting most commonly with proteinuria, diartheaorganomegaly. Amyloid is detected on
tissue biopsy (usually fat aspirate) by Congo tathsand polarized microscopy. The prognosis for
reactive AA amyloidosis is better than AL amyloidpsalthough the 4-year survival rate is only
58% for the former (64).

6.6 Felty's Syndrome

The triad of RA, leukopenia, and splenomegaly isage extraarticular manifestation of RA,
occurring in less than 1% of patients (65). Theargj of cases are women, aged 55 to 65 years,
with a disease duration of 10 to 15 years. Usudligse patients have had significantly worse

articular disease than controls, although, at itthe they develop FS, little or no active synovitis
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may be present. The degree of neutropenia in F®tiselated to the severity of splenomegaly.
Patients with FS usually have high titers of RF andncreased incidence of other extraarticular
features (66). The major complication and causeatality with FS is infection, which appears to
be directly related to the degree of neutropengpatomegaly, abnormal liver function tests, and
refractory leg ulcers are other manifestations®f F
6.7 Pseudo-Felty's Syndrome
Pseudo-Felty's syndrome is a chronic lymphoprdifee disorder of large granular lymphocytes
associated with neutropenia, splenomegaly, and rne@u pyogenic infections. It may be
distinguished from FS by its onset earlier in tbharse of RA, paucity of erosive disease and other
extraarticular features, lymphocytosis with lack letikopenia, and T-cell gene rearrangement
studies showing a clonally expanded populationaafé granular lymphocyte cells (65). Despite
the fact that this is a clonal disorder, surviygpears good, with 90% of patients alive after ryearl
4 years of follow-up (67).
6.8 Ocular
Dry eyes occur in as many as 38% of patients with (B8), but most authors have cited a
prevalence of approximately 15% to 25%. Keratocoifivitis sicca is, thus, the most common
ophthalmic manifestation of RA. Symptoms includgndrss, burning, and sensation of a foreign
body in the eyes. Severe dryness results in derdatadn of corneal epithelial cells and punctate
epithelial erosions, which are apparent with 1%e+bengal staining. Decreased tear production
may be detected by an abnormal Schirmer test
Inflammatory eye disease is much less common tleaatdconjunctivitis sicca. Episcleritis does
not affect visual acuity and usually correlateshvitte activity of RA and subsides spontaneously.
It appears acutely as a red eye with mild, if aagsociated discomfort. Necrotizing nodular
scleritis is painful and associated with longstagdarthritis, active joint disease, and visceral

vasculitis and can lead to scleromalacia perfosamasblindness.
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Retinal vasculitis is a rare complication in RA.r@apsteroid treatment places RA patients at
higher risk of cataracts. Hydroxychloroquine treatincan uncommonly result in retinopathy.
Peripheral ulcerative keratitis is a severe fornkextitis that develops as an extension of sdderit
and may lead to corneal thinning and perforation. othB
necrotizing scleritis and peripheral ulcerativedtitis portend a high mortality in the absence of
treatment, likely because of their association witkderlying systemic vasculitis . Anterior uveitis
commonly accompanies episcleritis or scleritis A fpitients, but seldom occurs in isolation (69).
6.9 Neurologic
Neurologic complications of RA include nerve congsien from synovial proliferation, vasculitis,
and sensory or sensorimotor neuropathies. Atlambaubluxation, vertical subluxation with
basilar invagination, and subaxial subluxation ca&sult in spinal cord impingement or
radiculopathy. Uncommonly, rheumatoid pannus foromefrom synovial facet joints in the spine
can cause nerve root compression. Vasculitis ofcdmdral nervous system (CNS) is rare in RA
and occurs in the setting of diffuse systemic vhisgUAs in other forms of CNS vasculitis, stroke,
seizure, intracranial hemorrhage, and leptomensgiain occur. Rheumatoid nodules rarely
develop in the durra or choroid plexus and can mg@ion the CNS, causing neurologic symptoms
(70).
Some type of neuropathy affects up to one-thirRAfpatients (72). Carpal tunnel syndrome is the
most common compressive neuropathy in RA, resultiagn tenosynovitis of the flexor tendons
of the fingers with pressure on the median nervihiwmithe carpal tunnel. Patients may have
numbness and tingling in the radial four fingersampanied by a positive Tinel's, Phalen's, or
carpal tunnel compression test. Less common isltatginel syndrome, which results from
posterior tibial nerve compression by adjacent $gnovitis of the posterior tibial tendon as both
structures pass through the tarsal tunnel (formgdtHe medial malleolus and the flexor

retinaculum) (70).
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Clinically, tarsal tunnel syndrome may be asymptiendut it may cause pain, paresthesia, and
burning in the toes and plantar aspect of the fOther compressive neuropathies are very rare,
but include the anterior interosseous branch ofntleelian nerve, the ulnar nerve at the wrist or
elbow (cubital tunnel syndrome), the posterior iogseous branch of the radial nerve, and the
common peroneal or tibial nerves (70). Very rardigpsoas bursitis may cause unilateral femoral
nerve palsy. Nerve conduction studies and electogmaphy can assist in the diagnosis of a
compressive neuropathy. Treatment is usually aiatecontrolling the responsible tenosynovial
proliferation with medications, corticosteroid igj®ns, or splinting, but, occasionally,
decompressive surgery is needed.
Distal sensory neuropathy and combined sensorimmoropathy are more common than the
compressive neuropathies in patients with RA (7)0,Distal sensory neuropathy has an insidious
onset with symptoms of numbness, paresthesia, amding in the feet. Often, this form of
neuropathy remains stable over time or may everrawg In contrast, combined sensorimotor
neuropathy can present acutely and has a pooreoraat Mononeuritis multiplex is a form of
combined sensorimotor neuropathy caused by vaiscafiepineural arteries and can present with
acute foot or wrist drop. Such patients usually enaevere longstanding RA with other
extraarticular features. Pathologically, both seypsmd sensorimotor neuropathy in RA are caused
by epineural or perineural vasculitis, or both (#2pulting in axonal degeneration. The presence
of multifocal neuropathy, low C-4 complement levedsd concomitant cutaneous vasculitis are
associated with decreased survivorship (71).
6.10 Muscular
Myopathy in RA is usually due to disuse atrophysticosteroid therapy, or both. Hip and knee
flexor and extensor strength are significantly mtlin RA patients compared with controls (73).

Both hydroxychloroquine and penicillamine therapwgynrarely cause a myopathy. Clinically
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significant disease-related myositis is very r&renervation atrophy from peripheral neuropathy is
another cause of muscle weakness.

6.11 Pulmonary Disease

Pleural disease is found in up to 73% of RA pasi@itautopsy (74). Rheumatoid pleural effusions
can be transudates but are usually exudative witim@ease in mononuclear cells, a high lactate
dehydrogenase, high protein, and low glucose an@gH The low glucose is probably caused by
impaired glucose transport into the pleural spat®).(RF may be present in the fluid, and
hemolytic complement levels may be low. Pleuraligfins usually resolve over months with
treatment of the underlying disease, but therapeaurd diagnostic aspiration may be required to
confirm the fluid's relation to RA. Pulmonary rheatmid nodules are usually asymptomatic and
typically occur in seropositive patients who haubaitaneous nodules (76). The pulmonary
nodules can be single or multiple but tend to béperal and upper lobe in location. Spontaneous
pneumothorax can occur from rupture of a necrobiatidule into the pleural space and may cause
secondary sterile empyema. Nodules can cavitatgleeinto bronchi, and cause bronchopleural
fistulas. Excisional biopsy may be required to aslel the possibility of neoplastic disease and
granulomatous infection.

The most common pulmonary manifestation of RA irnstitial lung disease (ILD) (75). Male
gender, high RF, more severe articular diseasesmaruking are risk factors for this complication.
In the majority of patients with ILD, joint involweent precedes lung involvement. ILD usually
develops within 5 years of onset of joint diseas®).(Bi-basilar interstitial infiltrates that may
have honeycombing are seen on chest radiograpBy o€T has ten times the sensitivity of plain
radiography for detecting ILD, and ILD may be fouimdas many as 47% of patients on high-
resolution CT scanning (77). Clinically, findingseandistinguishable from idiopathic pulmonary

fibrosis, although patients with RA are less likedyhave digital clubbing (78). Bronchoalveolar
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lavage usually demonstrates a neutrophilic alvsplivhich carries a worse prognosis than
lymphocytic alveolitis (79).

Since the advent of high resolution CT scanningnbhitis is detected in as many as 30% of
patients with RA. The pathogenesis of bronchitiif is unknown but may relate to recurrent
infections, underlying obstructive airway diseasegenetic susceptibility (75).

Bronchiolitis obliterans (BO) organizing pneumomsaanother entity that can be idiopathic but
may affect patients with RA. Its presenting sympsomclude fever, cough, and dyspnea.
Consolidative infiltrates are found on CT scan. Twegnosis usually requires lung biopsy, and
prognosis is favorable with corticosteroid treattn@).

Histopathologically, the disease results from genichial and submucosal fibrosis, which causes
narrowing of the bronchiolar lumens with little izet inflammation (80). There is an obstructive
pattern on pulmonary function tests. Lung biopsyfien required for the diagnosis.

Primary pulmonary vasculitis in RA is extremely gaas is primary pulmonary hypertension.
Secondary pulmonary hypertension may result frodedging ILD (75).

Drugs such as gold, penicillamine, and methotregate rarely be the cause of lung problems in
patients with RA. Pulmonary toxicity from methoted& usually presents subacutely with
interstitial pneumonitis, fever, cough, dyspneaj ansinophilia (81). Prompt recognition of this
syndrome and discontinuation of methotrexate malyféeaving.

6.12 Cardiac

Coronary artery disease and accelerated atherosidegre now recognized as perhaps the most
common extraarticular manifestations of RA (82)n(ared to patients those with RA have an
increased prevalence of myocardial infarction, estige heart failure, and stroke (83). There is an
increased incidence of cardiovascular events inpR#ients independent of traditional risk factors

(84).
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Inflammation plays a role in atherogenesis, asexngdd by the presence of inflammatory cells in
atherosclerotic plaques. Certain T-cell populatiares expanded in the blood of patients with RA
(85). These same cells are found in ruptured coyopkaques of patients with unstable angina
(86). At their first coronary angiogram, rheumatopditients have an increased coronary
atherosclerotic burden compared to control patievit® required coronary angiography (87).
Furthermore, elevated C-reactive protein levelsgrofdetected in patients with RA, have been
shown to carry an increased risk for coronary he@ag¢ase and portend a worse prognosis in
patients with angina (88).
Although pericardial inflammation or effusion agetged by echocardiography and at autopsy is
common, clinical signs and symptoms of pericardére not (89). Symptomatic pericarditis
usually occurs in patients who have a positive RE aodules and can result in pericardial
tamponade or chronic constriction (90). In a revigi41l episodes, the median duration of RA
among patients with pericarditis was 9 years. Talhic symptomatic patients present with
dyspnea, orthopnea, and positional or pleuriticsthgain. On examination, tachycardia and
tachypnea are common (91).
Myocarditis, when present, is usually asymptomatid diagnosed at autopsy (89). If rheumatoid
nodules and inflammation occur near the atrioveular node, complete heart block can result
(92). Nonspecific endocardial inflammation is nofrequently noted at autopsy, and valvular
thickening can be seen on echocardiography. Thesesaually asymptomatic (90). Rheumatoid
nodule formation within valve leaflets or extrudifigpm the endocardium can rarely lead to
valvular incompetence or mimic atrial myxoma (93,9€oronary arteritis has been rarely
described as the cause of myocardial infarctiof. (SBnilarly, aortitis from RA is uncommon, can

be fatal, and is seldom diagnosed before auto®y (9
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6.13 Rheumatoid Vasculitis
Isolated nailfold infarctions are not associatethvei worse prognosis in patients with RA and, in
isolation, are not an indication for intensificatiof therapy directed against vasculitis. However,
the presence of these lesions should prompt a rsdarc other dermatologic and systemic
manifestations of rheumatoid vasculitis.
Clinically significant rheumatoid vasculitis mostramonly presents with mononeuritis multiplex
and skin involvement (97). The ischemic ulcers tendffect the legs (Fig.6). Although leg ulcers
are initiated by vasculitis, they are often potatetii by comorbid factors such as chronic venous
insufficiency, occlusive arterial disease, peripglheedema, trauma, and friable skin from
corticosteroid use.
Men who are seropositive and have nodular erosaeade of long duration are at greatest risk for
developing rheumatoid vasculitis. Patients may reygtemic constitutional symptoms and weight
loss. Joint inflammation may be quiescent in theeéents (97).
Patients with rheumatoid vasculitis typically haaehigh sedimentation rate, anemia of chronic
disease, reactive thrombocytosis, hypoalbuminehigh-titer RF and may have low C-3 and C-4
complement levels (99). Circulating immune compgexand activation of complement are
believed to play a pathogenic role. Cryoglobulingynibe present in one-third of patients (100).
Angiography or biopsy of skin or nerve may be reegi to confirm the diagnosis.
Leukocytoclastic vasculitis is the most common abradity on skin biopsy (91).
6.14 Hepatic
Clinically significant liver disease related to R&\uncommon. Serum transaminases are usually
normal, but alkaline phosphatase is not uncommeldyated in active disease; in approximately
two-thirds of cases, this is of hepatic origin (LO1
Histological, liver biopsies obtained before stagtmethotrexate in RA patients reveal that 28%

have mild portal triad inflammation and 38% haveddnfatty infiltration (102). The liver is
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frequently involved in amyloidosis. Patients withS Fmay develop nodular regenerative
hyperplasia, portal fibrosis, portal hypertensicand bleeding esophageal varices (103).
Hepatotoxicity is a known complication of many d@ise-modifying anti-rheumatic drugs and
nonsteroidal anti-inflammatory agents.

6.15 Renal Disease

Although RA is not typically thought to cause red@édease, 17% of patients were found to have
microscopic hematuria, elevated serum creatinimesignificant proteinuria in one prospective
study (104).

Generally, renal disease in patients with RA ibeagitsecondary to drugs or related to RA and its
complications. A raised serum creatinine or praiga is likely to be drug related, whereas
isolated hematuria is associated with active rheaimalisease (105). Numerous drugs used in the
treatment of RA can cause renal disease, includonsteroidal anti-inflammatory agents, gold,
penicillamine, and cyclosporine. Clinically sigedint amyloidosis of the AA type, if it occurs in
RA, almost invariably affects the kidneys, causprggressive proteinuria and decline in renal
function. Renal involvement can occur in the settiri rheumatoid vasculitis, and membranous,
membranoproliferative, and proliferative glomerwdphritis have been described in autopsy series
(105). It is unclear whether the renal diseasescgs®d with primary Sjogren's syndrome, such as
interstitial nephritis and distal renal tubular dusis, are seen with increased frequency in RA
patients.

6.16 Infection

Infections are clearly increased in RA patientsrtiCosteroid use, leukopenia, the presence of
extraarticular features, and comorbid conditionshsas diabetes, alcoholism, and chronic lung

disease are all strong predictors of serious idfedh this disease (106).
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Malignancy
There are conflicting data regarding the overalk rof cancer in RA patients compared to the
general population. Certainly, RA patients do hare increased risk of lymphoproliferative
malignancies, and the risk is further increased ilynunosuppressive medications used in
treatment, including methotrexate, azathioprinelasporine, and cyclophosphamide (107).
7. DIFFERENTIAL DIAGNOSIS
Other diseases must be considered which appedastmiRA(108) include.
7.1. Spondyloarthropathies:
» Enkylosing spondylitis,
* Enteric infections,
* Inflammatory bowel disease,
* Psoriatic arthritis,
* Reiter’s arthritis,
* Whippet'’s disease;
7.2. Infectious causes:
* Acute rheumatic fever,
* Bacterial endocarditis,
» Gonococcal arthritis,
* Lyme disease,
« Viral infections (parvo-B 19, HIV, Hep.C);
7.3. Metabolic and endocrinecauses:
« Arthritis of thyroid disease,
* Gout,
* Hemochromotosis,

* Hemoglobinpathies,
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» Pseudogout;
7.4. Connective tissue diseases:
* Acute relapsing symmetric seronegative synovitis,
* Dermatomyositis,
» Polymyalgia rheumatica,
» Polymyositis,
* Scleroderma,
« Still's disease,
 Systemic lupus erythematosus;
7.5. Other diseases that can mimic RA:
* Amyloidosis,
» Angioimmunoblastic lymphadenopathy,
« Arthritis associated with oral contraceptives,
» Malignancy,
* Sarcoidosis.
7.6 Laboratory work up
Serum protein abnormalities are often present. Ria¢oid factor (RF), an antibody directed
against the Fc fragment of immunoglobulin G (Ig6S)present in the sera of more than 75% of
patients. High titers of RF are commonly associaté severe rheumatoid disease. Antinuclear
antibodies are demonstrable in 20% of patientsjghaheir titers are lower in RA than in SLE.
However, the specificity of RF for RA is 74-98%.eTamount of rheumatoid factor in blood can

be measured as follows.
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7.6.1 Agglutination tests
The most common method mixes the patient’s blodith Wiy latex beads covered with human
antibodies (1gG). The latex beads clump or aggaiénf rheumatoid factor (IgM RF) is present.
However, this method does not detect the presenicgsoor IgA RF.
7.6.2Nephelometry test
This method mixes the patient’s blood with antilesdihat cause the blood to clump if rheumatoid
factor is present. A light is passed through theetgontaining the mixture and an instrument
measures how much light is blocked by the mixtttigher levels of rheumatoid factor create a
cloudier sample and allow less light to pass thinpugeasured in units. This method will detect all
isotypes of RF. The presence of RF is not diagoadtiRA because of its lack of specificity for
RA.
7.6.3Anti-CCP
A new antibody against filaggrin may be a usefdl tior the diagnosis of rheumatoid arthritis
(RA). Anti-cyclic citrullinated peptide antibodieAnti-CCP)-ELISA determination in early
arthritis may be a good predictor of disease pensi® and radiographic joint damage. The
detection of anti-CCP antibody before the onsetttif RA and the high concentration of
autoantibodies in synovial fluid suggest a possjid¢hogenetic role of citrullination. The high
specificity of anti-CCP antibody, its ability, tdantify patients with early RA and distinguish it
from other types of arthritis, potentially makesikey serologic marker in the near futut@9—
112)
7.6.4 Imaging studies
Plain radiography of affected joints is essentiathe evaluation of patients. The earliest changes
occur in the wrists or feet and consist of softiss swelling and juxta-articular demineralization.
Later, the diagnostic changes of uniform joint-gpaarrowing are evident, and erosions develop.

The erosions are often first evident at the fiftatatarsal head or ulnar styloid and at the juxta-
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articular margins, where the bony surface is notqmted by cartilage. These changes frequently
take several years to develop.

7.6.5 MRI

Currently, magnetic resonance imaging is the baaging modality to detect erosions. Specially
designed magnetic resonance imaging (MRI) equiproalhed extremity MRI depicts soft-tissue
changes and damage to cartilage and bone evem aetteat an earlier stage than does computed
tomography. However, its cost precludes its wideagruse.

7.6.6 ultrasound

Special ultrasound techniques called power Dopplélasonography (PDUS) or quantitative
ultrasound (QUS) may be helpful in RA. Doppler attound can aid in the initial diagnosis of RA
even in the presence of minimal radiographic datgpresentation. PDUS may be reliable for
monitoring inflammatory activity in the joint. QU8hich is used for osteoporosis, has been used
to detect bone loss in fingers, which may proveb¢éoa good indicator of early RA. US are a
sensitive method for assessing joint inflammatariivély but because it is a very new imaging
modality in rheumatology, it is very operator degemnt therefore is not a universally clinically
relevant imaging tool for RA at this time. Dopplalitrasound is currently utilized by few
rheumatologists in the academic setting, to follgwon patients with inflammatory arthritis1(3,
114)

8. PHARMACOLOGIC THERAPY

Pharmacologic therapy is the therapeutic mainsiaglf patients except those in remission. The
drugs used either singly or in combination withleather include:

1. Analgesics/nonsteroidal anti-inflammatory drggSAIDS), which primarily relieve pain,

2. DMARDS,

3. Biologics/anticytokines,

4. Immunoadsorption.
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8.1Medications used in treatment

Analgesics/ DMARDS Biologics/ Immunoadsorption
NSAIDS anticytokines

Acetaminophen | Azathioprine Etanercept Prosorba
Tramadol d-penicillamine Infliximab

Cox 2 inhibitors | HydroxychloroquineAdalimumab

Capsaicin Methotrexate Anakinra
Narcotics Sulfasalazine
Ibuprofen Leflunomide

Gold salts

8.1.1Glucocorticoids

Prednisolone are most commonly used to supprefssrinfation, and may be administered orally,
intravenously, or by intraarticular injection. Howes, the use of glucocorticoids is very
controversial because of its significant side @ffend questionable joint preservation effects.
8.1.2 Combination drug therapy

Combinations of agents from the different classesfi@quently employed in treatment However,;
concurrent use of two or more agents from withidrag class is usually reserved for DMARDSs.
Various combinations of DMARDS have been used ¢attboth active early RA and established
disease. At present, it is unclear which combimat®best, when they should be used, or which

patients are more likely to benefit from combinatiersus single agent DMARD therapy.

IJPT | March 2010 | Vol. 2 | Issue No.1| 1 -40
Page 27



V. Parthasarathy* et al. / Int. Journal Of Pharmacy & Technology
8.1.3 Monitoring for drug toxicity
Anti-rheumatic drugs are potentially toxic substsdherefore, a balance must be struck between
the side effects and the therapeutic effect. Tleeefall DMARDS have side effect monitoring
recommendations. The recommended strategy by theridam College of Rheumatology (ACR)
for drug monitoring in the treatment of RA with DNRDS is to check serum transaminase,
albumin, creatinine and complete blood counts eves§ weeks. However, if leflunomide and
methotrexate are used together, monthly monitorshguld be continued as long as the
combination of these two drugs is used. The treatn@# extraarticular manifestations of
rheumatoid arthritis, such as interstitial lungedise, vasculitis, and others, is based upon an
assessment of severity and activity. Most of tlie threatening conditions are treated with
DMARDS, high dose steroids and/or immunosuppressaManagement decisions require
distinguishing between infections, underlying RAdarug side effects, which at times may be
difficult. Rigorous antirheumatic treatment aimiagmaximally suppressing disease activity will
reduce extra-articular disease and complicationseMjoints are destroyed, patients should be
referred to the orthopedic surgeon for reconstoaatir replacement.
9. Summary
Armed with knowledge of the clinical features, exaation findings, and differential diagnosis,
the clinician is equipped to make an accurate andly diagnosis of RA. Patients with RA then
benefit from early introduction of effective therap that lower the incidence and prevalence of

many of the joint-specific and extraarticular dseaomplications described in this chapter.
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