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The clinical diagnosis of RA is largely based on signs and symptoms of a
chronic inflammatory arthritis, with laboratory and radiographic results
providing important supplemental information. In 2010, a collaborative
effort between the American College of Rheumatology (ACR) and the
European League Against Rheumatism (EULAR) revised the 1987 ACR
classification criteria for RA in an effort to improve early diagnosis with
the goal of identifying patients who would benefit from early introduction of disease-modifying therapy (Table 380-1). Application of the
newly revised criteria yields a score of 0–10, with a score of ≥ 6 fulfilling
the requirements for definite RA. The new classification criteria differ in
several ways from the older criteria set. The new criteria include a positive
test for serum anti-CCP antibodies (also termed ACPA, anti-citrullinated
peptide antibodies) as an item, which carries greater specificity for the
diagnosis of RA than a positive test for RF. The newer classification criteria also do not take into account whether the patient has rheumatoid
nodules or radiographic joint damage because these findings occur rarely
in early RA. It is important to emphasize that the new 2010 ACR-EULAR
criteria are “classification criteria” as opposed to “diagnostic criteria” and
serve to distinguish patients at the onset of disease who have a high likelihood of evolution to chronic disease with persistent synovitis and joint
damage. The presence of radiographic joint erosions or subcutaneous
nodules may inform the diagnosis in the later stages of the disease.
LABORATORY FEATURES
Patients with systemic inflammatory diseases such as RA will often
present with elevated nonspecific inflammatory markers such as an
ESR or CRP. Detection of serum RF and anti-CCP antibodies is important in differentiating RA from other polyarticular diseases, although
RF lacks diagnostic specificity and may be found in association with
other chronic inflammatory diseases in which arthritis figures in the
clinical manifestations.
IgM, IgG, and IgA isotypes of RF occur in sera from patients with
RA, although the IgM isotype is the one most frequently measured by
commercial laboratories. Serum IgM RF has been found in 75–80% of
patients with RA; therefore, a negative result does not exclude the presence of this disease. It is also found in other connective tissue diseases,
such as primary Sjögren’s syndrome, systemic lupus erythematosus,
and type II mixed essential cryoglobulinemia, as well as chronic infections such as subacute bacterial endocarditis and hepatitis B and C.
Serum RF may also be detected in 1–5% of the healthy population.

Chapter 380 Rheumatoid Arthritis

(CTLA-4), the nature of Treg defects in RA, if they exist, remains
unclear.
Cytokines, chemokines, antibodies, and endogenous danger signals
bind to receptors on the surface of immune cells and stimulate a cascade of intracellular signaling events that can amplify the inflammatory
response. Signaling molecules and their binding partners in these pathways are the target of small-molecule drugs designed to interfere with
signal transduction and block these reinforcing inflammatory loops.
Examples of signal molecules in these critical inflammatory pathways
include Janus kinase (JAK)/signal transducers and activators of transcription (STAT), spleen tyrosine kinase (Syk), mitogen-activated protein kinases (MAPKs), and nuclear factor-κB (NF-κB). These pathways
exhibit significant cross-talk and are found in many cell types. Some
signal transducers, such as JAK3, are primarily expressed in hematopoietic cells and play an important role in the inflammatory response in RA.
Activated B cells are also important players in the chronic inflammatory response. B cells give rise to plasma cells, which in turn,
produce antibodies, including RF and anti-CCP antibodies. RFs may
form large immune complexes inside the joint that contribute to the
pathogenic process by fixing complement and promoting the release
of proinflammatory chemokines and chemoattractants. In mouse
models of arthritis, RF-containing immune complexes and anti-CCPcontaining immune complexes synergize with other mechanisms to
exacerbate the synovial inflammatory response.
RA is often considered to be a macrophage-driven disease because
this cell type is the predominant source of proinflammatory cytokines
inside the joint. Key proinflammatory cytokines released by synovial
macrophages include TNF-α, IL-1, IL-6, IL-12, IL-15, IL-18, and IL-23.
Synovial fibroblasts, the other major cell type in this microenvironment, produce the cytokines IL-1 and IL-6 as well as TNF-α. TNF-α
is a pivotal cytokine in the pathobiology of synovial inflammation. It
upregulates adhesion molecules on endothelial cells, promoting the
influx of leukocytes into the synovial microenvironment; activates
synovial fibroblasts; stimulates angiogenesis; promotes pain receptor
sensitizing pathways; and drives osteoclastogenesis. Fibroblasts secrete
matrix metalloproteinases (MMPs) as well as other proteases that are
chiefly responsible for the breakdown of articular cartilage.
Osteoclast activation at the site of the pannus is closely tied to the
presence of focal bone erosion. Receptor activator of nuclear factor-κB
ligand (RANKL) is expressed by stromal cells, synovial fibroblasts, and
T cells. Upon binding to its receptor RANK on osteoclast progenitors,
RANKL stimulates osteoclast differentiation and bone resorption.
RANKL activity is regulated by osteoprotegerin (OPG), a decoy receptor of RANKL that blocks osteoclast formation. Monocytic cells in the
synovium serve as the precursors of osteoclasts and, when exposed to
macrophage colony-stimulating factor (M-CSF) and RANKL, fuse to
form polykaryons termed preosteoclasts. These precursor cells undergo
further differentiation into osteoclasts with the characteristic ruffled
membrane. Cytokines such as TNF-α, IL-1, IL-6, and IL-17 increase
the expression of RANKL in the joint and thus promote osteoclastogenesis. Osteoclasts also secrete cathepsin K, which is a cysteine protease that degrades the bone matrix by cleaving collagen. Stimulation of
osteoclasts also contributes to generalized bone loss and osteoporosis.
Increased bone loss is only part of the story in RA, as decreased
bone formation plays a crucial role in bone remodeling at sites of
inflammation. Recent evidence shows that inflammation suppresses
bone formation. The proinflammatory cytokine TNF-α plays a key role
in actively suppressing bone formation by enhancing the expression
of dickkopf-1 (DKK-1). DKK-1 is an important inhibitor of the Wnt
pathway, which acts to promote osteoblast differentiation and bone
formation. The Wnt system is a family of soluble glycoproteins that
bind to cell-surface receptors known as frizzled (fz) and low-density
lipoprotein (LDL) receptor–related proteins (LRPs) and promote cell
growth. In animal models, increased levels of DKK-1 are associated
with decreased bone formation, whereas inhibition of DKK-1 protects
against structural damage in the joint. Wnt proteins also induce the
formation of OPG and thereby shut down bone resorption, emphasizing their key role in tightly regulating the balance between bone
resorption and formation.

TABLE 380-1 Classification Criteria for Rheumatoid Arthritis
Joint
involvement

1 large joint (shoulder, elbow, hip, knee, ankle)
2–10 large joints
1–3 small joints (MCP, PIP, thumb IP, MTP, wrists)
4–10 small joints
>10 joints (at least 1 small joint)

Serology

Acute-phase
reactants

Negative RF and negative ACPA
Low-positive RF or low-positive anti-CCP
antibodies (≤3 times ULN)
High-positive RF or high-positive anti-CCP
antibodies (>3 times ULN)
Normal CRP and normal ESR
Abnormal CRP or abnormal ESR

Duration of
symptoms

<6 weeks
≥6 weeks

Score
0
1
2
3
5
0
2
3
0
1
0
1

Note: These criteria are aimed at classification of newly presenting patients who have at
least one joint with definite clinical synovitis that is not better explained by another disease.
A score of ≥6 fulfills requirements for definite RA.
Abbreviations: ACPA, anti-citrullinated peptide antibodies; CCP, cyclic citrullinated peptides; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; IP, interphalangeal
joint; MCP, metacarpophalangeal joint; MTP, metatarsophalangeal joint; PIP, proximal
interphalangeal joint; RF, rheumatoid factor; ULN, upper limit of normal.
Source: D Aletaha et al: Arthritis Rheum 62:2569, 2010.
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