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R heumatoid arthritis (rA) is a common, chronic, 
inflammatory, autoimmune disease of unknown eti-
ology affecting approximately 1% of the world popu-
lation.1-3 The synovium, or membrane present in the 

synovial joints that lines the joint capsules and creates synovial 
fluid for the joints in the hands and feet, is the first structure 
affected. The subsequent inflammatory changes lead to cartilage 
and bone destruction.1,4 in addition, the corresponding systemic 
inflammation may result in disorders of multiple organ systems.1 
The health-related quality of life in patients with rA is signifi-
cantly reduced by the pain, fatigue, loss of bodily function, and 
heavy economic burden associated with disease progression.5 it 
is also recognized that mortality in patients with rA is increased 
compared with the general population.6 This manuscript is the 
first of 3 in this supplement designed to review the pathophysiol-
ogy, treatment, and managed care implications of rA. This article 
will provide an overview of the diagnosis, pathophysiology, epide-
miology, symptoms, assessment, and prognosis of rA.

Symptoms and Diagnosis

The diagnosis of rA is made clinically based primarily on 
physical examination findings.1 The 2 main classification criteria 
are summarized in Table 1.7,8 The classification criteria published 
in 1987 by the American college of rheumatology (Acr), 
formerly the American rheumatism Association, have been criti-
cized for their focus on identifying patients with more-established 
rA disease (ie, those who have already developed chronic ero-
sive disease).8 consequently, the 1987 criteria failed to identify 
patients with early disease, who could gain the most benefit from 
available therapies.7 recently, the Acr and european League 
Against rheumatism (euLAr) created a joint working group 
with the primary goal of developing classification criteria to 
identify patients earlier in the disease process.8 As with the 1987 
effort, the 2010 classification criteria are a means to identify 
patients for clinical trials, to differentiate patients with synovitis, 
and to determine the group at highest risk for developing persis-
tent or erosive rA. however, the 2010 Acr/euLAr classifica-
tion criteria also created a schematic for identifying definite rA.8

There are some important differences between the 1987 
and 2010 classification criteria for rA, as shown in Table 1.7,8 
The 1987 criteria required a score of at least 4 from a tally of 7 
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domains, including: morning stiffness, the overall number 
of joints involved, hand involvement, presence of sym-
metry, rheumatoid nodules, positive rheumatoid factor 
(rf) test, and radiographic changes.7 in the 2010 criteria, 
patient assessment was recommended for those with clini-
cal synovitis in at least 1 joint not explained by another 
disease. Assessment involves a scoring system from 0 to 
5, based on the number and type of joint(s) involved. An 
involved joint was defined as joint swelling or tenderness 
on examination indicative of active synovitis. Large joints 
include the shoulders, elbows, hips, knees, and ankles. 
Small joints refer to the metacarpophalangeal (mcP), 
proximal interphalangeal (PiP), second through fifth meta-
tarsophalangeal (mTP), thumb interphalangeal joints, and 
wrists. The distal interphalangeal, first carpometacarpal 
joints, and the first metatarsophalangeal joints are excluded 

from assessment due to their involvement in osteoarthritis. 
There was no specific requirement for hand arthritis, rheu-
matoid nodules, or symmetric arthritis in the 2010 criteria. 
The authors noted that symmetric involvement was not 
an independent feature of rA, although the likelihood 
of bilateral presentation was increased with greater joint 
involvement and more progressive disease.

Similar to the 1987 criteria, the 2010 criteria utilize the 
presence or absence of rf (a high-affinity autoantibody 
directed against the fc portion of immunoglobulin) as one of 
the domains. in addition, the 2010 criteria utilize the pres-
ence or absence of a marker that was identified more recently, 
the anti-citrullinated protein antibody (AcPA).8 Values for 
rf and AcPA, markers of autoimmune dysfunction, are 
scored according to ranges of values, where normal is defined 
as less than the upper limit of normal (uLN) for the labora-

n Table 1. Comparison of Historical and Current Classification Criteria for RA7,8 

1987 Criteria7 2010 Criteria8

Criteria Description Score Description Score

Morning stiffness In and around joints, for at least 
1 hour

1 Clinical synovitis/swelling in at least 
1 joint not explained by another 
disease

NA

Joint involvement Physician observed soft tissue 
swelling or fluid in 3 of 14  
possible joints

1 1 large joint 
2-10 large joints 
1-3 small joints (with or without 
large joint) 
4-10 small joints (with or without 
large joint) 
>10 joints (at least 1 small)

0 
1 
2 
 
3 
 
5

Arthritis of hand joints At least 1 swollen hand or  
wrist area

1 NA NA

Symmetric arthritis Simultaneous bilateral  
involvement

1 NA NA

Rheumatoid nodules Subcutaneous nodules over 
bony prominences, extensor 
surfaces, or in juxtaarticular 
regions observed by physician

1 NA NA

Serology Positive RF serum test 1 Negative RF and negative ACPA 
Low-positive RF or ACPA 
High-positive RF or ACPA

0 
2 
3

Radiographic changes Erosions or unequivocal bony 
decalcification in or adjacent 
to the involved joints, but not 
consistent with osteoarthritis

1 NA NA

Acute phase reactants CRP and ESR NA Normal CRP and ESR 
Abnormal CRP or ESR

0 
1

Duration of symptoms First 4 criteria must be present 
for at least 6 weeks

NA <6 weeks 
>6 weeks

0 
1

Criteria score required >4/7 >6/10

ACPA indicates anti-citrullinated protein antibody; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; NA, not applicable; RF, rheumatoid 
factor.
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tory or assay, low-positive is between the uLN and less than 
3 times the uLN, and high-positive is greater than 3 times 
the uLN. markers of inflammation, the erythrocyte sedi-
mentation rate (eSr) and c-reactive protein (crP) level, 
are scored based on whether they are normal or abnormal 
according to reference laboratory standards. unlike the 1987 
criteria, the 2010 criteria considered duration of therapy, but 
not the presence or absence of radiographic changes, to factor 
into the final score. in the 2010 rA classification criteria, a 
score of at least 6 out of 10 was considered to be indicative of 
rA, and hence a patient would be considered for treatment.8 
The authors recommend that the 2010 Acr/euLAr crite-
ria be used for assessment of existing and future patients to 
facilitate earlier use of treatments capable of altering disease 
progression.

Epidemiology 

from the existing data, some general conclusions may 
be drawn regarding the epidemiology of rA. The overall 
world prevalence of rA is approximately 0.5% to 1%, but 
may be declining in the united States.8-10 using data from 
1995 and 2005, the prevalence of rA in adult Americans 
was estimated at 1.29 million (0.6%), down from the previ-
ous estimate of 2.1 million. in 1995, the prevalence of rA 
in American women (1.06%) was nearly double that in men 
(0.61%). interestingly, because most data were derived from 
patients in minnesota, they may not be generalizable beyond 
caucasians.9 There is regional variation in the prevalence 
of rA. The incidence appears to be highest in Pima indians 
(5.3%) and chippewa indians (6.8%), and lowest in people 
from china and Japan (0.2%-0.3%), suggesting the possibil-
ity that genetic factors contribute to rA.10 These differences 
in regional rA prevalence also may suggest a role for envi-
ronmental factors. 

The exact cause of rA is unknown. The leading hypoth-
esis for this (and most other autoimmune disorders) is that 
rA is the result of an environmental exposure or “trigger” 
in a genetically susceptible individual.11 Some environmental 
factors related to gender have emerged. Women who actively 
take oral contraceptives have a lower incidence of rA 
(~0.3/1000 women years) compared with women who never 
took oral contraceptives (~0.65/1000 women years) or those 
who previously took oral contraceptives (~0.55/1000 women 
years).10 both female subfertility and the immediate post-
partum period after a first pregnancy (especially when breast-
feeding) appear to increase the risk of rA.10 Other potential 
environmental triggers include viral infections, such as those 
of epstein-barr virus, parvovirus, and bacterial infections 
with organisms such as Proteus and Mycoplasma. heat-shock 

proteins and other stressors (eg, hypothalamic-pituitary-
adrenal changes during adverse or traumatic life events) 
affect immune regulation and cytokine production.1 heat-
shock proteins create immune complexes that may trigger 
the production of rf.1 The gastrointestinal microbiome has 
also been implicated in triggering autoantibody production, 
depending on the bacteria present.1 Several environmental 
factors are capable of creating posttranslational modifications 
of barrier tissues through peptidyl arginine deiminase, type iV 
(PAdi4), an enzyme responsible for post-translational citrul-
lination of peptide antigens on arginine residues. PAdi4 has 
the ability to alter citrullination of mucosal proteins, and it is 
associated with Porphyromonas gingivalis, present in periodon-
tal disease and in patients who smoke cigarettes.1,12 cigarette 
smoking appears to be associated with an increased risk of 
rA, and the development of a positive rf.12

Twin studies show concordance rates of 15% to 30% 
between monozygotic twins and 5% among dizygotic twins, 
suggesting that 50% to 60% of rA cases are due to genetic fac-
tors.1,10 Among the genetic factors linked to rA susceptibility 
are differences in human leukocyte antigen (hLA)-drb1 
alleles, especially in patients positive for rf and AcPA.1 
hLA-drb1 genotypes appear to affect both disease suscepti-
bility and disease severity.10 gene-environment interactions 
have been observed; there is an increased incidence of rA in 
hLA-drb1 individuals who smoke cigarettes. chromosome 
6, which contains the genes for hLA-drb1, influences a 
number of immune processes, including production of tumor 
necrosis factor (TNf).10

Pathophysiology

The hallmark swelling, bony erosions, and synovial thick-
ening reflect the underlying inflammatory and autoimmune 
processes. The interaction of environmental factors and 
genetic susceptibility leads to altered post-transcriptional 
regulation and self-protein citrullination early in the disease 
process.1 citrullination is a normal physiologic process in 
dying cells, and under normal circumstances, the cells do not 
come in contact with the immune system. When clearance 
is inadequate, however, peptidylarginine deiminase (PAd) 
enzymes and citrullinated proteins leak out of the dying cells 
and contact the immune system. The PAd enzymes citrul-
linate extracellular proteins containing arginine, creating 
citrullinated antigens. Patients with certain hLA-drb1 
genotypes, termed shared epitopes, generate peptides no 
longer recognized as “self” and consequently develop AcPA. 
downstream consequences include immune complex devel-
opment and loss of tolerance to self.1,13

 rf is also indicative 
of autoantibody production.1 Van de Sande and colleagues 
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demonstrated, using contrast-enhanced magnetic resonance 
imaging (mri) and joint synovial biopsy of healthy indi-
viduals and patients with rf and/or AcPA, that systemic 
autoantibody production and inflammation precedes inflam-
mation and adhesion molecule formation in the synovium, 
indicating that perhaps a “second hit” is required to involve 
the synovium in rA.14 The initial development of rf and 
AcPA can precede the development of clinical rA involv-
ing the synovium by up to 15 years.15 

The relationship between loss of self tolerance and syno-
vial involvement is unclear at this time, but synovitis occurs 
when leukocytes infiltrate the synovium.1 Leukocyte accu-
mulation reflects cell migration, which is enabled by endo-
thelial activation and expression of adhesion molecules such 
as e-selectin, intercellular adhesion molecule (icAm), and 
vascular cell adhesion molecule.1,14 Local hypoxia, cytokine 
release, insufficient lymphangiogenesis (which limits cellular 
egress), fibroblast activation, and synovial reorganization 
increase inflamed tissue and may contribute to the joint 
symptoms of rA.1

The underlying factors associated with immune activa-
tion and disease progression involve the adaptive and innate 
immune pathways, along with cytokines, growth factors, and 
intracellular signaling molecules. The genetic variation of 
immune activation in patients with rA leads to the cascade 
of immunity and destruction present in rA. The Figure 
demonstrates that the synovial membrane becomes infiltrat-
ed with various inflammatory cell types, which ultimately 
work together to cause joint destruction.1 dendritic cells 
express cytokines (interleukin [iL]-12, 15, 18, and 23), hLA 
class ii molecules, and costimulatory molecules (cd80/86), 
and are involved in antigen presentation and T-cell activa-
tion. T cells require 2 signals for activation, where the first 
signal is antigen-specific and involves T-cell receptors and 
iL-2. The second signal, or costimulatory signal, involves 
interaction of cd80/86 on the antigen-presenting (dendritic 
cell) and cd28 on the T cell.1,16 blockade of the costimu-
latory signal through competitive inhibition of cd80/86 
prevents T-cell activation and the downstream events.17 
When T-cell activation does occur, T helper (Th) cells (eg, 
Th0, Th1, Th17) are recruited. Th17 cells produce iL-17A, 
iL-17f, iL-21, iL-22, and TNf-α. dendritic cells and 
recruited macrophages both secrete transforming growth fac-
tor β, iL-1β, iL-6, iL-21, and iL-23 to support Th17 differ-
entiation, creating an inflammatory environment. iL-17A 
works with TNf-α to promote the activation of fibroblasts 
and chondrocytes. Non-specific T-cell contact-activation 
is mediated through cd40 and cd40 ligand, cd200 and 
cd200 ligand, icAm-1, and leukocyte-function-associated 

antigen-1. Th17 cells also trigger humoral adaptive immuni-
ty mediated by synovial b-cells. b-cells are triggered by fac-
tors including a proliferation-inducing ligand, b-lymphocyte 
stimulator, and cc and cXc chemokines.1 b cells secrete 
autoantibodies, present antigens to T cells, and stimulate 
synovial fibroblasts through the secretion of cytokines (eg, 
lymphotoxin-β [Ltβ] and TNf).15 derived plasma cells also 
are involved in autoantibody production, autoantigen pre-
sentation, and cytokine production involving iL-6, TNf-α, 
and Ltβ.1,18 

cells of the innate immune system, including macro-
phages, mast cells, and natural killer cells, also are important 
in the pathophysiology of synovial inflammation in rA. 
macrophage maturation is mediated by granulocyte colony-
stimulating factor and granulocyte-macrophage colony-
stimulating factor. macrophages are activated by toll-like 
receptors and nucleotide-binding oligomerization domain-
like receptors. macrophages secrete TNf-α, iL-1, iL-6, 
iL-12, iL-15, iL-18, iL-23, and are involved in the release 
of matrix degradation enzymes, phagocytosis, antigen pre-
sentation, and reactive oxygen intermediates. Neutrophils, 
present in the synovial fluid, synthesize inflammatory pros-
taglandins, proteases, and reactive oxygen intermediates. 
mast cells release cytokines, chemokines, proteases, and 
vasoactive amines.1

intracellular signal transduction pathways may also be 
involved in the pathogenesis of rA, since cytokine release 
reflects the way cells respond to environmental stress.18 
Janus kinase pathways, mitogen-activated protein kinases 
(mAPKs), p38 mAPK, c-Jun N-terminal kinase, nuclear 
factor-κb (Nf-κb), and receptor activator of nuclear factor 
kappa-b ligand (rANKL) all may contribute to response to 
inflammation.1,18 fibroblast-like synoviocytes change char-
acteristics in the setting of rA. in rA, fibroblast-like syn-
oviocytes express altered levels of cytokines, chemokines, 
adhesion molecules, matrix metalloproteinases, and tissue 
inhibitors of metalloproteinase. The reason for the result-
ing synovial hyperplasia is incompletely understood, but 
the altered fibroblast-like synoviocytes contribute to local 
cartilage destruction, synovial inflammation, and T-cell and 
b-cell survival. The altered fibroblast-like synoviocytes are 
resistant to apoptosis, possibly through mutations of tumor-
suppressor gene P53, expression of heat-shock proteins, mod-
ulation of the endoplasmic reticulum, and cytokine-induced 
activation of Nf-κb, which favors fibroblast-like synoviocyte 
survival in the presence of ligation with the TNf-α receptor.1 
in addition, rANKL and macrophage colony-stimulating 
factor promote osteoclast differentiation and articular carti-
lage invasion.1
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n Figure. Adaptive and Innate Immune Processes Within the Joint in Rheumatoid Arthritis1 

The costimulation-dependent interactions among dendritic cells, T cells, and B cells are shown as occurring primarily in the lymph node; these events gen-
erate an autoimmune response to citrulline-containing self-proteins. In the synovial membrane and adjacent bone marrow, adaptive and innate immune 
pathways integrate to promote tissue remodeling and damage. Positive feedback loops mediated by the interactions shown among leukocytes, synovial fibro-
blasts, chondrocytes, and osteoclasts, together with the molecular products of damage, drive the chronic phase in the pathogenesis of rheumatoid arthritis.  
ACPA indicates anti-citrullinated protein antibody; ADAMTS, a disintegrin and metalloprotease with thrombospondin-1–like domains; DAMP, damage-asso-
ciated molecular pattern; Dkk-1, dickkopf-1; FcR, Fc receptor; FcεRI, high-affinity IgE receptor; FGF, fibroblast growth factor; GM-CSF, granulocyte–macro-
phage colony-stimulating factor; HA, hyaluronan; HSP, heat-shock protein; IFN-α/β, interferon-α/β; MMP, matrix metalloproteinase; NLR, nucleotide-binding 
oligomerization domain–like receptor; PAMP, pathogen-associated molecular pattern; PAR2, protease-activated receptor 2; PDGF, platelet-derived growth 
factor; RANKL, receptor activator of nuclear factor κB ligand; RF, rheumatoid factor; TGF-β, transforming growth factor β; Th0, type 0 helper T cell; Th1, type 
1 helper T cell; Th17, type 17 helper T cell; TLR, toll-like receptor; TNF-α, tumor necrosis factor α; VEGF, vascular endothelial growth factor. 
From McInnes IB, Schett G. The pathogenesis of rheumatoid arthritis. N Engl J Med. 2011;365(23):2205-2219. Copyright © 2012 Massachusetts Medical 
Society. Reprinted with permission from Massachusetts Medical Society.
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TNf-α and iL-6 are thought to play the most central 
role in the pathogenesis of rA. TNf-α activates cytokines, 
chemokine expression, and endothelial-cell adhesion mol-
ecules, protects fibroblasts, promotes angiogenesis, sup-
presses regulatory T cells, and promotes pain. iL-6 promotes 
leukocyte activation and autoantibody production, and 
contributes to anemia, cognitive dysfunction, and dysregu-
lation of lipid metabolism.1 both TNf-α and iL-6, as well as 
rANKL, amplify osteoclast activation and differentiation.1

Disease Burden and Prognosis

The complex pathophysiology of rA leads to syno-
vial hyperplasia, cartilage damage, and bony erosion, usually 
affecting up to 80% of patients within 1 year of diagnosis. 
eroded bone does not appear to demonstrate any evidence 
of repair in rA, suggesting that the main goal should be to 
prevent bony erosion, as noted in the 2010 Acr/euLAr 
classification criteria.1,8 Joint damage leads to pain and 
disability.19 up to one-third of patients are work-disabled 
within 2 years of disease onset, and approximately 50% are 
work-disabled after 10 years.15,19 The physical, emotional, 
and social impact of rA contributes to poor health-related 
quality of life.19 disease severity is correlated with the degree 

of pain and physical functioning, although patients score 
their pain worse than physicians estimate.20,21

The disease burden of rA is not limited to the affected 
joints and its physical impact. rA is associated with a 
number of systemic complications related to the underly-
ing disease process. Table 2 summarizes the components 
of extra-articular rA.1,2,11,22 A number of organs and organ 
systems are potentially involved in rA, particularly in 
severe disease.2 it appears that persistence of inflammatory 
mediators contributes to the extra-articular involvement. 
Patients with extra-articular manifestations of rA appear 
to have higher mortality, especially among men relative to 
women.2 it appears that a majority of the deaths in patients 
with rA are related to cardiovascular disease.1,6 The decline 
of mortality in the general population over the last 40 years 
has not been mirrored in the rA population, and it does not 
appear to be explained solely by traditional cardiovascular 
risk factors, such as dyslipidemia, smoking, diabetes, and 
hypertension.1,6,23 cardiovascular mortality appears to be at 
least 1.5-fold higher in the rA population than in the gen-
eral population, and it probably relates to a combination of 
differences in traditional cardiovascular risk factors and rA 
disease–related factors.1,6 

n Table 2. Extra-Articular Manifestations of Rheumatoid Arthritis1,2,11,22 

Organ or Organ System Disease Description Contributing Factor(s)

Blood vessels Major cutaneous vasculitis, atherogenesis, stroke, 
vasculitis of other organs

Complement immune complexes, IL-6, TNF-α

Bone Low bone mineral density, fractures, osteoporosis TNF-α, RANKL, dickkopf-1

Brain and nerves Fatigue, reduced cognitive function, serotonin  
transporter alterations, HPA axis alterations, low 
stress tolerance, depression, stroke, cervical  
myelopathy, neuropathy

TNF-α, IL-6, IL-1

Cardiovascular system Pericarditis, myocardial infarction Complement immune complexes, IL-6, TNF-α

Kidney Glomerulonephritis Inflammatory response, unspecified

Liver Acute phase response (C-reactive protein),  
iron redistribution, altered lipid metabolism

IL-6

Mouth Xerostomia, secondary Sjögren’s syndrome,  
periodontitis

Inflammatory response, unspecified

Muscle Insulin resistance, sarcopenia TNF-α, IL-1

Ophthalmic Scleritis, episcleritis, retinal vasculitis, kerato-
conjunctivitis sicca, secondary Sjögren’s  
syndrome

Inflammatory response, unspecified

Pulmonary Pleuritis, pulmonary fibrosis, bronchiolitis  
obliterans organizing pneumonia

Inflammatory response, antirheumatic medica-
tion

Spleen Felty’s syndrome Inflammatory response, unspecified

Other Amyloidosis, subcutaneous rheumatoid  
nodules, rheumatoid nodules in other locations

Presence of rheumatoid factor, inflammatory 
response, antirheumatic medication

HPA indicates hypothalamic-pituitary-adrenal; IL, interleukin; TNF-α, tumor necrosis factor α.
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Assessment of Disease Activity 

The prognosis of rA is affected by the severity of 
the disease and the effectiveness of treatment.24 clinical 
remission, defined as the absence of significant signs and 
symptoms of inflammation with or without additional 
treatment, occurs in 20% or less of patients. in contrast, 
remission or achievement of low disease activity (LdA), 
usually with continuing treatment, may be achieved in up 
to 75% of patients.24 despite achievement of LdA, radio-
graphic evidence of the progression of joint damage and 
synovitis through monitoring of mri or ultrasound results 
have been noted.24 more than one-third of patients with 
clinical remission exhibit signs of synovitis on ultrasound.25 
in addition, rapid radiological progression in the first year 
after diagnosis is prognostic for functional disability over 8 
years compared with persons without rapid progression.26 
Although radiographic evidence of disease progression is a 
useful and specific way to evaluate disease progression and 
the effectiveness of treatment, it is less useful for routine 
monitoring in the office. 

A number of disease activity indexes have been devel-
oped for use in clinical trials and the office setting to 
standardize definitions and guide treatment. The develop-
ment of standardized measures of disease activity (which 
define remission, LdA, and high disease activity [hdA]) 
allows for a “treat-to-target” strategy using pharmacologic 
therapy.15 These targets allow physicians and patients to 
set goals for treatment. A detailed review of the indices/
scales is beyond the scope of this manuscript, but a few will 
be briefly highlighted. The disease Activity Score (dAS) 
28 is a scoring of 28 tender or swollen joints, a patient 
global assessment, and a physician global assessment, along 
with eSr (dAS28-eSr) or crP (dAS28-crP).24 Values 
define hdA, moderate disease activity (mdA), LdA, or 
remission. changes in scores define improvement or wors-
ening in disease, depending on the direction of the change. 
Other commonly used scales include the simplified disease 
activity index (SdAi), the clinical disease activity index 
(cdAi), the routine assessment of patient index data 3 
(rAPid3), and the Acr criteria for percent improve-
ment in involved joint count (eg, Acr20, Acr50, and 
Acr70).27,28 importantly, all of these indices are slightly 
different in the number and type of data points collected. 
it should be noted that Acr criteria and cdAi are gener-
ally used in randomized clinical trials, whereas rAPid3 
(a measure of physical function, pain, and global status) is 
used mostly by uS rheumatologists in clinical practice. A 
recent study compared hdA, LdA, and the achievement of 
remission (defined by 8 different indices) in patients treated 

with anti-TNf agents and found a large variation in result-
ing classification of LdA, hdA, and remission according 
to the various indices.29 in keeping with these limitations of 
disease activity indices and their reliance on joint involve-
ment, there is much interest in developing novel markers 
for early rA, and investigations are ongoing.30 

for use in clinical trials, the Acr/euLAr recently 
recommended incorporation of 1 of 2 possible approaches 
to define clinical remission.31 The investigators may select 
a boolean criterion, wherein all 4 of the following must be 
satisfied: tender joint count of 1 or fewer, swollen joint count 
of 1 or fewer, c-reactive protein level of 1 mg/dL or less, and 
patient global assessment of 1 or fewer (on a 0-10 scale). 
Alternatively, the SdAi may be used with a target score of 
3.3 or less.31

established indices focus primarily on articular measures, 
but do not account specifically for extra-articular manifesta-
tions. The 2012 update of the 2008 Acr rA treatment 
recommendations provides guidance to determine disease 
activity (LdA, mdA, hdA, or remission) and features of 
poor prognosis.32,33 Poor prognosis is associated with any of 
the following features of disease: functional limitation on 
standardized health questionnaires, extra-articular disease, 
positive rf, positive AcPA, or bony erosions documented 
by radiograph.

Conclusion 

rA, a systemic autoimmune disease involving the joints 
and other organs, is associated with pain, disability, and mor-
tality. recent focus on identification of the disease earlier in 
the process, before extensive joint and bone damage occurs, 
brings hope for further improvements in the management 
of rA. Antigen presentation, T-cell activation, autoanti-
body production, TNf-α, and iL-6 are central mediators 
in the pathophysiology of articular and extra-articular rA. 
Standard disease activity indices may be used to guide treat-
to-target approaches to pharmacologic intervention, which is 
the focus of the next article in this supplement.
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