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TABLE 380-2 DMARDs Used for the Treatment of Rheumatoid Arthritis (Continued)
Drug

Dosage

Serious Toxicities

Tocilizumab

4–8 mg/kg
4–8 mg/kg IV monthly
OR
162 mg SQ every other
week (<100 kg weight)
162 mg SQ every week
(≥100 kg weight)
5 mg orally BID

Risk of infection
Infusion reaction
LFT elevation
Dyslipidemia
Cytopenias

Tofacitinib

Risk of infection
LFT elevation
Dyslipidemia
Neutropenia

Other Common
Side Effects

Upper respiratory
tract infections
Diarrhea
Headache
Nasopharyngitis

Initial Evaluation

Monitoring

PPD skin test

CBC and LFTs at regular
intervals

PPD skin test

CBC, LFTs, and lipids at
regular intervals

Viral hepatitis panel: hepatitis B surface antigen, hepatitis C viral antibody.

a

Abbreviations: CBC, complete blood count; DMARDs, disease-modifying antirheumatic drugs; G6PD, glucose-6-phosphate dehydrogenase; IV, intravenous; LFTs, liver function tests; PPD,
purified protein derivative; SQ, subcutaneous; TB, tuberculosis.

Anakinra Anakinra, the recombinant form of the naturally occurring IL-1 receptor antagonist. Although anakinra has seen limited
use for the treatment of RA, it has enjoyed a resurgence of late as
an effective therapy of some rare inherited syndromes dependent
on IL-1 production, including neonatal-onset inflammatory disease,
Muckle-Wells syndrome, and familial cold urticaria, as well as systemic juvenile-onset inflammatory arthritis and adult-onset Still’s
disease. Anakinra should not be combined with an anti-TNF drug
due to the high rate of serious infections as observed with this regimen in a clinical trial.
Abatacept Abatacept is a soluble fusion protein consisting of the
extracellular domain of human CTLA-4 linked to the modified portion of human IgG. It inhibits the co-stimulation of T cells by blocking
CD28-CD80/86 interactions and may also inhibit the function of antigen-presenting cells by reverse signaling through CD80 and CD86.
Abatacept has been shown in clinical trials to reduce disease activity,
slow radiographic progression of damage, and improve functional
disability. Many patients receive abatacept in combination with
methotrexate or another DMARD such as leflunomide. Abatacept
therapy has been associated with an increased risk of infection.
Rituximab Rituximab is a chimeric monoclonal antibody directed
against CD20, a cell-surface molecule expressed by most mature B
lymphocytes. It works by depleting B cells, which in turn, leads to a
reduction in the inflammatory response by unknown mechanisms.
These mechanisms may include a reduction in autoantibodies,
inhibition of T cell activation, and alteration of cytokine production.
Rituximab has been approved for the treatment of refractory RA in
combination with methotrexate and has been shown to be more
effective for patients with seropositive than seronegative disease.
Rituximab therapy has been associated with mild to moderate infusion reactions as well as an increased risk of infection. Notably, there
have been isolated reports of a potentially lethal brain disorder,
progressive multifocal leukoencephalopathy (PML), in association
with rituximab therapy, although the absolute risk of this complication appears to be very low in patients with RA. Most of these cases
have occurred on a background of previous or current exposure to
other potent immunosuppressive drugs.
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Tocilizumab Tocilizumab is a humanized monoclonal antibody
directed against the membrane and soluble forms of the IL-6 receptor.
IL-6 is a proinflammatory cytokine implicated in the pathogenesis of
RA, with detrimental effects on both joint inflammation and damage.
IL-6 binding to its receptor activates intracellular signaling pathways
that affect the acute-phase response, cytokine production, and osteoclast activation. Clinical trials attest to the clinical efficacy of tocilizumab
therapy for RA, both as monotherapy and in combination with methotrexate and other DMARDs. Tocilizumab has been associated with
an increased risk of infection, neutropenia, and thrombocytopenia;
however, the hematologic abnormalities appear to be reversible upon
stopping the drug. In addition, this agent has been shown to increase
LDL cholesterol; however, it is not known as yet if this effect on lipid
levels increases the risk for development of atherosclerotic disease.
SMALL-MOLECULE INHIBITORS
Because some patients do not adequately respond to conventional
DMARDS or biologic therapy, other therapeutic targets have been
investigated to fill this gap. Recently, drug development in RA
has focused attention on the intracellular signaling pathways that
transduce the positive signals of cytokines and other inflammatory
mediators that create the positive feedback loops in the immune
response. These synthetic DMARDs aim to provide the same efficacy
as biological therapies in an oral formulation.
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heart failure. The major concern is the increased risk for infection,
including serious bacterial infections, opportunistic fungal infection,
and reactivation of latent tuberculosis. For this reason, all patients
are screened for latent tuberculosis according to national guidelines
prior to starting anti-TNF therapy (Chap. 202). In the United States,
patients are skin tested using an intradermal injection of purified
protein derivative (PPD); individuals with skin reactions of more than
5 mm are presumed to have had previous exposure to tuberculosis
and are evaluated for active disease and treated accordingly. The
QuantiFERON IFN-γ release assay may also be used in selected circumstances to screen for previous exposure to tuberculosis.

Tofacitinib Tofacitinib is a small-molecule inhibitor that primarily
inhibits JAK1 and JAK3, which mediate signaling of the receptors
for the common γ-chain-related cytokines IL-2, -4, -7, -9, -15, and -21
as well as IFN-γ and IL-6. These cytokines all play roles in promoting
T and B cell activation as well as inflammation. Tofacitinib, an oral
agent, has been shown in randomized, placebo-controlled clinical
trials to improve the signs and symptoms of RA significantly over
placebo. Major adverse events include elevated serum transaminases indicative of liver injury, neutropenia, increased cholesterol
levels, and elevation in serum creatinine. Its use is also associated
with an increased risk of infections. Tofacitinib can be used as monotherapy or in combination with methotrexate.

APPROACH TO THE PATIENT:
Rheumatoid Arthritis
The original treatment pyramid for RA is now considered to be obsolete and has evolved into a new strategy that focuses on several goals:
(1) early, aggressive therapy to prevent joint damage and disability; (2)
frequent modification of therapy with utilization of combination therapy where appropriate; (3) individualization of therapy in an attempt
to maximize response and minimize side effects; and (4) achieving,
whenever possible, remission of clinical disease activity. A considerable amount of evidence supports this intensive treatment approach.
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