
Treatment of rheumatoid arthritis (RA) has changed significantly
in recent years. Prior to the late 1980s, initial therapy was aimed at
amelioration of pain and stiffness through the use of nonsteroidal
anti-inflammatory drugs (NSAIDs). Lifestyle changes such as rest
and pacing of activities were mainstream recommendations. The
use of disease-modifying antirheumatic drugs (DMARDs) was
reserved for patients who did not respond to initial therapy or
who had advanced disease, usually patients with evidence of 
erosion on x-ray. This approach resulted in limited success.

A better understanding of RA immunopathogenesis has
resulted in the development of biologically-specific therapies that
block the production or activity of various inflammatory media-
tors implicated in RA. Different classes of biologics include:
• Tumor necrosis factor-alpha (TNF-α)–blocking agents (infliximab,

etanercept, and adalimumab)
• Anti-CD20 agents (rituximab) 
• Cytotoxic T-lymphocyte–associated antigen-4 immunoglobulin

agent (CTLA-4 Ig) (abatacept)
• Anti-interleukin (IL)-6 receptor (tocilizumab), anti-CD22, and

anti-lymphostat B in development
Because biologic agents block different pathways of the

immune system, they provide alternative ways of controlling
inflammation, the hallmark symptom of RA.

The efficacy and side effects of approved biologic agents for
the treatment of RA and the impact on current clinical practice
are discussed in this newsletter.

Biologic Therapy:
Incorporating Evidence and
Safety Into Clinical Practice
of Rheumatoid Arthritis
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Perspectives from 
Nicole M. Furfaro, MSN, ARNP

In your experience,
how has the addition
of the NP/PA
enhanced the prac-
tice of rheumatology?
When I started work-
ing in rheumatology
as an RN, there were

very few advanced practice nurses and
physician assistants in the specialty. Now,
almost 13 years later, NPs and PAs are
commonplace in general practice and in
specialty fields, as well.

Initially, patients did not understand
the role of nonphysician providers, but
today it is unusual to find someone who
has not experienced care by an NP or PA.
Many patients now embrace the opportu-
nity to be cared for primarily by an NP/PA
or in conjunction with a physician.  

NPs and PAs contribute to the quality of
patient care in many ways. We typically have
more time to spend with patients and family
members, which creates a unique emotional
connection. Through that special connec-
tion, we are able to focus on education and
provide comprehensive care that includes
not only the physical aspects of disease, but
psychological aspects, exercise issues,
nutrition counseling, referrals to physical
and occupational therapy, etc. A specific
strength of NP/PAs lies in our ability to tailor
complex pathophysiology, medication infor-
mation, and health promotion concepts to
the level of the individual. Overall, we offer a
unique viewpoint in patient care that
includes diagnosing, managing chronic
problems, and coordinating other services.
This allows physicians to focus on the more
complex rheumatic patients and do what
they do best—diagnose and develop care
plans for complex situations. We also can-
not forget the ever-growing evidence that
NP/PA utilization is cost-effective and helpful
financially to rheumatology practices. It is no
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Clinical Commentary: 
Nicole M. Furfaro, MSN, ARNP

What is the current rationale regard-
ing the use of biologics for RA?
The advent of biologics has dramatically
changed the way we treat RA. The para-
digm shift in treatment arose from increas-
ing knowledge of the natural destructive
course of RA, as well as the recognition
that by slowing disease activity, we may
significantly help patients physically and
emotionally. By using biologics earlier in
aggressive disease, not only is the
progress of disease (at physical and radi-
ographic levels) slowed, but the impact of

RA over a patient’s lifetime is lessened by
decreasing the need for joint replacement
surgery, decreasing disability, and moder-
ating other physiologic problems resulting
from chronic inflammation.

TNF-α Inhibitors Represent 
a Major Advance in 
the Treatment of RA
Early diagnosis and initiation of
DMARD (including biologics) ther-
apy is critical to prevent structural
joint damage and disability associated
with RA. Moreover, the availability of
new therapies that block production
of various inflammatory mediators

Martin J. Bergman, MD, Senior Editor
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implicated in RA provides the
potential for disease remission.
TNF-α plays a central role in the
pathology of RA.

Efficacy of TNF-α Inhibition 
Long-Standing RA
Clinical trials with all 3 TNF-α
inhibitors have demonstrated effi-
cacy in RA patients with estab-
lished disease who had failed
traditional DMARD therapy.

Anti–TNF-α agents are effective
as monotherapy,1-3 but when used
in combination with methotrexate
(MTX), demonstrate superior effi-
cacy in terms of clinical and radi-
ographic benefit.3-6

Early RA
The combination of anti–TNF-α
agents with MTX has also shown
efficacy in the early stages of RA.7-9

ACR 70 responses were attained in

19% to 21% of patients receiving
MTX monotherapy in trials of early
RA and in 33% to 40% of those
receiving adalimumab combined
with MTX.8 This is an improvement
over the results in established RA,
where ACR 70 responses occurred
in approximately 25% of those
patients receiving TNF-α inhibitors
combined with MTX, demonstrating
the benefit of early aggressive treat-
ment.8 In early RA, remission rates
also are higher when anti-TNF
agents are combined with MTX,
compared to MTX monotherapy. In
this same study, after 2 years about
50% of patients with early RA
attained disease remission (defined
as disease activity score [DAS] 28
<2.6) when treated with adali-
mumab plus MTX combination
therapy compared to 25% with
MTX or adalimumab alone.8

Radiographic Improvement 
of Joint Damage
In 3 trials using etanercept
(TEMPO), infliximab (ASPIRE),
or adalimumab, (PREMIER),
patients with RA were randomized

The Basics: TNF-α……
Is a proinflammatory cytokine found in elevated levels in the synovium of RA patients
• Induces other inflammatory cytokines to amplify the inflammatory signal 
• Promotes inflammation by stimulating fibroblasts to express adhesion molecules

– Adhesion molecules interact with their respective ligands on the surface of
leukocytes, resulting in increased transport of leukocytes into inflammatory sites 

• Is a potent stimulator, as is IL-1, of synovial fibroblasts, osteoclasts, and chon-
drocytes, which release tissue-destroying matrix metalloproteinases (MMPs) 
– TNF-α and IL-1 inhibit the production of tissue inhibitors of MMPs by synovial

fibroblasts. These dual actions are thought to lead to joint damage in RA 
– There are 3 TNF-α blockers approved for the treatment of RA:

- Infliximab (Remicade), a chimeric (human-murine) IgG1 anti–TNF-α antibody 
administered intravenously (IV) 

- Etanercept (Enbrel), a fully human recombinant soluble p75 TNF-α recep-
tor:Fc fusion protein administered subcutaneously

- Adalimumab (Humira), a recombinant humanized monoclonal anti–TNF-α
antibody administered subcutaneously

• All 3 agents neutralize and eliminate excess TNF-α from the circulation and at
sites of inflammation

Choy EH et al.46; Scott DL et al. N Engl J Med. 2006;355:704-712.

CPCE42407 - PCE RA Newsletter_v14.qxp  9/24/2007  4:21 PM  Page 2



to receive combination TNF-α
inhibitor and MTX or MTX
monotherapy. The combination
typically produced an ~2-fold
greater improvement in ACR 50
response compared with MTX
therapy alone (Figure 1).10 The
author reviewed the radiographic
outcomes of these studies, which
used the modified Sharp/van der
Heijde score (SHS) as the mea-
sure of joint damage, and demon-
strated superior benefits with the

TNF-α and MTX combination
compared with MTX mono-
therapy.10 There was at least a 
4-fold increase in benefit with
combination therapy compared
with MTX alone (Figure 2).
Although the clinical significance
of the magnitude of radiographic
improvement versus improve-
ment in signs and symptoms is
unknown, the decreasing progres-
sion to near zero change in SHS 
is noteworthy.10
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wonder that some of the most popular talks
at rheumatology meetings involve the ques-
tion of how to bring an NP or PA into a
rheumatology practice.

What is the impact of the NP/PA on the
management of patients with RA?
NPs and PAs tend to focus on really getting
to know the patient over time. Again, since
we spend a lot of time in education, there is
a special bond that develops between prac-
titioner and patient. Studies in chronic ill-
nesses, such as diabetes and heart disease,
demonstrate that adherence to treatment
plans is greater in patients who understand
why a particular therapy is essential and
when their concerns have been adequately
addressed. In rheumatology, this is so criti-
cal because we understand the importance
of early and effective treatment to optimize
positive outcomes for our patients. So
many NP and PAs I have spoken with really
grasp the importance of managing the
whole patient, not just their RA. That may
include actual treatment of an issue such as
high blood pressure, lipid management,
depression, infections, etc, or referring to
primary care or other specialty providers, if
needed. In any event, patient care is
enhanced by close attention to all needs
both physical and emotional.

How will the role of the NP/PA in the man-
agement of patients continue to evolve?
Our roles in management of patients are
constantly changing and evolving as we
grow in knowledge and numbers. Studies
have shown good outcomes in patient care
and high levels of patient satisfaction with
treatment by nonphysician providers. Our
focus on treating the whole individual will
contribute greatly to positive long-term out-
comes for our RA patients. We all recognize
the importance of controlling RA symptoms
and disease progression. With a relative
shortage of physicians to care for rheumato-
logic patients, our roles in management will
continue to grow significantly. In recent
years, we have seen an explosion in effective
treatment options and an expansion in our
knowledge of the pathophysiology of RA and
the immune system. As long-term outcome
measures demonstrate better outcomes in
our tightly controlled RA patients, NPs and
PAs will play a significant role in managing
this chronic disease. 

Perspectives from 
Nicole M. Furfaro, MSN, ARNP

(continued from page 1)
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Figure 1. Greater improvement in ACR 50 with TNF-αα agents plus MTX compared to MTX alone in 
3 similarly designed clinical trials: TEMPO,4 ASPIRE,5 and PREMIER.8 Adapted from Weisman MH.10
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Improved Function and 
Quality of Life
Particularly important to individ-
ual patients is improvement in
quality of life (QOL). Clinical tri-
als of patients with RA who con-
sistently used anti-TNF agents
demonstrate improved function
and improvement in QOL measures.
When the Health Assessment
Questionnaire (HAQ) and/or the
Medical Outcomes Study 36-item
Short-Form General Health
Survey (SF-36) were used, an even
greater improvement was noted
with the anti-TNF plus MTX com-
bination.3,6,8,9 Furthermore, a qual-
itative study that assessed patients’
perspectives regarding treatment
with TNF-α inhibitors reported
that the majority of patients sur-
veyed reported that not only were
the agents effective and safe, but
these patients were pleased with
the results. Patients’ experience
with anti–TNF-α therapy was par-
ticularly favorable in the areas of
physical function and well-being11

and work stability.11a

Clinical Commentary:
Nicole M. Furfaro, MSN, ARNP

What are the identification criteria
for patients who will benefit from
treatment with biologics?
As clinicians, we all have experience
with the patient who has a clear need
for biologic treatment from those who
have aggressive early-onset disease,
significant disease burden from high
swollen and tender joint counts to those
who have failed to respond to MTX or
other nonbiologic DMARDs. Additional
criteria used in decision making involve
objective measures of disease activity
such as progression of radiographic
damage, elevated inflammatory mark-
ers such as C-reactive protein (CRP)
and erythrocyte sedimentation rate
(ESR), and relying on validated mea-
sures for assessing when a patient is
experiencing response to therapy such
as through DAS 28 scores, HAQ, etc.
Using validated measures of disease
activity in clinical practice will help 
standardize the identification of patients
who require treatment with biologics
and ultimately should be adopted by 
all clinicians treating patients with RA. 

TNF-α Inhibition and Adverse
Events: A Brief Review 
of the Literature
Minor Adverse Events
In general, TNF-α inhibitors have
been well tolerated by patients in
clinical trials. Common minor
adverse events include injection site
reactions with etanercept and adali-
mumab and infusion reactions with
infliximab.12 Injection site reactions
tend to be mild to moderate in
severity and diminish in frequency
after the first month of treatment.
Erythema, pruritus, pain, and
swelling are the most common
injection site reactions. Infusion
reactions such as fever, chills, pruri-
tus, urticaria, chest pain, hypoten-
sion, hypertension, and shortness of
breath occur in 16% of infliximab-
treated patients as opposed to 6%
of placebo-treated patients.

Longer term follow-up and phar-
macovigilance data have highlighted
some important safety issues
regarding the use of anti–TNF-α
agents. While TNF-α works in RA
by impacting key inflammatory
components of the immune system,
it also helps maintain normal
immune function. Therefore, inhibi-
tion may predispose treated patients
to certain adverse events (AEs)
(Table 1).13 Important safety consid-
erations with the use of TNF-α
antagonists include:
• Serious infection
• Opportunistic infection (including

tuberculosis [TB])
• Malignancy
• Congestive heart failure (CHF)
• Hepatotoxicity 

Comorbid medical conditions,
concomitant use of other immuno-
suppressive medications, and dis-
ease variables may increase the
patient’s risk for certain AEs
(Table 2).13
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Figure 2. Greater radiographic improvement with TNF-αα agents plus MTX compared to MTX alone
in 3 similarly designed clinical trials: TEMPO,4 ASPIRE,5 and PREMIER.8 Mean numeric changes in
the modified SHS are shown. Adapted from Weisman MH.10
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Risk of Infections
Blockade of TNF-α may place
patients at greater risk of infection
because TNF-α plays an important
role in the body’s defense against
bacterial and viral invasion.14

Despite this theoretical concern,
rates of serious infection seen during
clinical trials of etanercept, inflix-
imab, and adalimumab in RA 
(3-4 serious infections/100 patient-
years) were not significantly
increased compared with those in
the placebo arms (2-4 serious infec-
tions/100 patient-years).2,3,5,6,8,9,15,16

In contrast to controlled trials, there
are conflicting data from postmarket-
ing observations, pharmacovigilance
programs, RA databases and reg-
istries, and safety trials regarding the
rates of infection among patients
treated with TNF-α inhibitors.13 A
British registry study reported an
increase in serious infections with all
3 TNF-α antagonists (n = 525) com-
pared to DMARDs (n = 56).17 When
these results were analyzed for con-
founding variables, the overall risk 
of serious infections was not increased
with all 3 anti–TNF-α antagonists.17

The excess risk attributable to 
treatment is hard to define because of
the higher baseline prevalence of
infection in patients with RA, particu-
larly those with severe disease.18 This
is supported by data from a German
biologics registry, RABBIT. In this
registry, patients taking etanercept
and infliximab had a higher risk of
infection than those taking conven-
tional DMARDs.After adjusting for
disease activity, this risk was reduced
from an odds ratio (OR) of ~6 to
~2.19 However, a recent study looking
at Pennsylvania Medicare/Medicaid
patients showed no increase in the
rates of serious infections.20

The concept of RA patients having
a higher baseline risk for infections is

established. In addition, advanced
age as well as certain comorbid con-
ditions such as diabetes and chronic
lung and kidney disease may account
for the increased risk of infection in
RA patients.16,21

Nonetheless, the impact of med-
ication on increasing risk of infec-
tion cannot be overlooked, eg,
increased risk of infection has been
noted with higher doses of inflix-
imab. Infliximab at 10 mg/kg has
been associated with a significantly
higher risk of infection than inflix-
imab at 3 mg/kg (relative risk of
1.003 vs 3.1, P = .013).21 The risk of
infection also increased significantly

when biologic agents are combined.
A higher rate of serious infection
was noted in RA patients when
etanercept was combined with
anakinra22 or with abatacept23

without an increase in efficacy.
Thus, combination biologic therapy
currently is contraindicated in
patients with RA.

Surveillance data have also shown
higher incidences of atypical infec-
tion including TB, atypical mycobac-
teria, histoplasmosis, aspergillosis, and
other opportunistic pathogens.13 In
the case of TB, more than 50% of the
cases were extrapulmonary infec-
tions. Most of these infections
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HBV = hepatitis B virus; COPD = chronic obstructive pulmonary disorder; URI = upper respiratory
tract infection.

Table 1.
Adverse Events Associated With Biologic Agents 
for Treatment of RA

Biologic Agent Adverse Event

TNF-αα antagonists
Adalimumab, etanercept,
infliximab

• Infections/serious infections (URI/sepsis/pneumonia)
• TB/opportunistic infections
• Malignancies (lymphoma)
• Demyelination
• Autoantibodies/drug-induced lupus
• CHF
• Hepatotoxicity/HBV reactivation
• Hematologic abnormalities
• Administration reactions
• Immunogenicity

IL-1 receptor antagonist
Anakinra

• Infections
• Administration reactions
• Immunogenicity

Anti-CD20 Ig
Rituximab

• Infusion reaction
• Cardiac arrhythmias/hypertension
• Infection/opportunistic infection
• Hepatitis B reactivation
• Cytopenias
• Tumor lysis syndrome
• Hypersensitivity reaction

CTLA-4 Ig 
Abatacept

• Infusion reaction
• Infection
• Hypersensitivity reaction
• COPD exacerbation
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occurred in patients with a known
history of TB, suggesting reactivated
latent infection. Although the
increased susceptibility to TB has
been seen with all 3 TNF-α
inhibitors, mechanistic and pharma-
cokinetic/pharmacodynamic differ-
ences among the agents, variability in
avidity, and different susceptibility of
the populations treated may be asso-
ciated with the differences in risk
among agents.24 Because reactivation
of TB remains a major concern with
all TNF-α inhibitors, it is strongly rec-
ommended that all patients be
screened for latent TB prior to initi-
ating any anti-TNF therapy.

Risk for Malignancy
The risk of malignancy is an impor-
tant safety concern with the use of
TNF-α inhibitors, however, the over-
all risk of malignancies associated
with these agents is controversial.

A systematic review of random-
ized, controlled trials reported a
dose-related increased risk of can-
cer with infliximab and adali-
mumab (etanercept was excluded
from this analysis).25 In contrast,
national RA registries have not yet
found an increased risk of solid
cancers in RA patients treated with
TNF-α inhibitors (Table 3).26,27

An increase in lymphoma has
been reported with all TNF-α
inhibitors compared to “healthy
controls,” however, because there
is a pre-existing association of lym-
phoma with severe RA and sys-
temic inflammation, the exact
contribution of anti–TNF-α ther-
apy is difficult to discern.25,28-31

Risk for Hepatic Dysfunction
Mild-to-moderate liver function
test (LFT) elevation (generally
<3 times the upper limit of normal)

has been observed with TNF-α
inhibitors in clinical trials and
spontaneous reporting.6,8,21,32

Many of these cases were con-
founded by comorbid conditions
and concomitant use of medica-
tions (eg, NSAIDs, MTX, lefluno-
mide). Given the potential for liver
failure, periodic laboratory moni-
toring of patients receiving biolog-
ics should be considered.

TNF-α has also been implicated
in the pathogenesis of chronic viral
hepatitis. TNF-α levels are elevated
in patients with chronic hepatitis B
virus (HBV) and hepatitis C virus
(HCV).33 Possible reactivation of
hepatitis virus following immunosup-
pression is a concern with the use of
TNF-α inhibitors. There has been 1
reported case of a patient with RA
and chronic hepatitis B who devel-
oped hepatitis B reactivation while
on combination therapy with inflix-
imab and MTX for 18 months.34

Despite this rare incidence, safety
concerns have been raised regarding
the use of TNF-α inhibitors in the
treatment of RA patients with con-
current viral hepatitis. This has led to
a recommendation for serologic test-
ing for chronic HBV and HBC prior
to TNF-α inhibitor treatment (or
MTX). Prophylaxis with lamivudine
or other effective antiviral agents
should be considered in patients who
are hepatitis B surface antigen-posi-
tive and require TNF-α inhibitor
therapy. It should be noted that there
are data to suggest that TNF-α
inhibitors may play a role in the
treatment of hepatitis C infections.35

Regardless of these findings, in
patients with viral hepatitis, treat-
ment with TNF-α inhibitors should
be approached with caution, close
supervision, and the involvement of
other specialists, such as a gastroen-
terologist/hepatologist.
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Doran MF et al.18

Table 2.
Factors Contributing to Increased Risk of Adverse Events
With Biologic Agents

Patient demographics
• Older age 
• Lower education

Comorbidities • Chronic lung disease
• Diabetes
• Alcoholism
• Chronic renal failure
• Organic brain disease
• Current smoker
• Leukopenia
• CHF

Disease variables • Extra-articular manifestations
• Presence of rheumatoid factor
• Elevated inflammatory markers
• Poor functional capacity
• Longer disease duration

Medications • Prior exposure to cyclophosphamide
• Current use of corticosteroids
• Higher dosages of DMARDs or biologics
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Risk for Congestive Heart Failure
Progression of CHF associated with
TNF-α inhibitors may seem coun-
terintuitive as serum levels of TNF-α
are elevated in patients with CHF
and correlate with degree of sever-
ity.36 This finding led to the ration-
ale for using TNF-α inhibitors in the
treatment of CHF. Unfortunately,
initial clinical trials assessing this
hypothesis failed to show any bene-
fit and resulted in increased morbid-
ity and mortality.37,38 Moreover,
cases of worsening and new-onset
CHF have been reported in RA
patients treated with anti–TNF-α
agents, therefore, TNF-α inhibition is
strongly discouraged in patients with
moderate-to-severe CHF (NYHA
Class III-IV).39-41

Care should be taken when inter-
preting the evidence for new-onset
CHF in patients with RA who
receive anti–TNF-α therapy, as car-
diovascular disease (CVD) is the
leading cause of death among
patients with RA, with increased
standardized mortality ratios com-
pared with the general population.42

In addition, there is evidence that
the excess risk of CVD and heart
failure in RA patients may be ame-
liorated by anti–TNF-α therapies.
Patients with RA treated with 
TNF-α inhibitors have been shown
to have a lower prevalence and inci-
dence of CHF and CVD and lower
mortality than RA patients not
treated with TNF-α inhibitors.43-45

Clinical Commentary: 
Nicole M. Furfaro, MSN, ARNP

What screening procedures are
required prior to biologic therapy?
In clinical practice, the decision to
use a biologic therapy is based upon
risk versus benefit. Broad screening
and individual risk factors should be

taken into account. Screening proce-
dures prior to biologic therapy
always include history and physical
examination, which focus on current
health as well as history of infec-
tions, comorbid conditions such as
CHF, possible hepatitis exposure, TB
exposure, etc. Laboratory screening
often includes baseline blood
counts, liver enzymes, and purified
protein derivative (PPD) screening
with chest radiographs if positive.
Consideration should be given to
patients at risk for hepatitis and
appropriate lab work ordered. 

Risk reduction includes screening
prior to initiating biologic therapy
and educating patients about the
potential for increased risk of infec-
tion and the need for prompt medical
evaluation in the event of an infec-
tion. I recommend that all adults
have updated immunizations accord-
ing to the Centers for Disease
Control (CDC) guidelines, particu-
larly annual influenza vaccine,
updated diphtheria booster, and
pneumococcal vaccine when appli-
cable. Recently, the availability of the

shingles vaccine has added a new
consideration in prebiologic counsel-
ing because it is a live virus and
therefore should be given prior to ini-
tiation with an anti-TNF agent, but
cannot be given to any patient on
another immunosuppressive agent,
such as MTX.

Educating patients with comorbid
conditions, such as diabetes and
chronic infections, about the
increased risk of infection and AEs
associated with biologic therapy may
help them recognize when it is appro-
priate to seek medical intervention for
an infection. Issues other than safety
include establishing disease activity
and prognosis through laboratory
markers (rheumatoid factor, ESR,
CRP, anticyclic citrullinated peptide
[CCP], etc) and baseline radiographs,
if indicated.

Other Biologic Agents 
for Treatment of RA
In addition to TNF-α inhibitors,
other biologic agents have been
approved that target various inflam-
matory mediators in RA.
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NNH = number needed to harm; PY = patient-years; SIR = standardized incidence ratio.

Table 3.     Risk of Malignancies With Anti–TNF-αα Agents

Study All Cancers Solid Tumors Lymphoma

Meta-analysis of
clinical trials of
infliximab and 
adalimumab25

Patients: 0.9%
Controls: 0.2%
NNH: 154

National Registry:
United Kingdom26

Patients receiving all
agents: 0.86/100 PY
Controls: 1.42/100 PY

National Registry:
Sweden27,30

Patients receiving
all agents: 0.9 SIR
Controls: 1.1 SIR

Patients receiving
all agents: 2.9 SIR
Controls: 2.0 SIR

US National
Databank28

Patients receiving
all agents: 2.9 SIR
Controls: 1.9 SIR
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Anakinra
Anakinra is a recombinant, human-
ized IL-1 antagonist that binds 
to IL-1 type 1 receptors and down-
regulates the inflammatory effects
of IL-1. Interleukin-1 is among the
proinflammatory cytokines found
in the synovium of RA patients
and is believed to play a role in 
the pathogenesis of RA.46 The 
efficacy of anakinra has been
demonstrated when used as
monotherapy or in combination
with MTX. In patients with active
disease despite treatment with
MTX, significant improvements in
ACR 20 response, ESR and CRP
levels, and HAQ scores have been
obtained within 4 weeks of initia-
tion of anakinra therapy compared
to placebo.47 Anakinra adminis-
tered as monotherapy for 48 weeks
has also been shown to slow radi-
ographic progression of joint dam-
age in RA.48

Injection site reactions are the
most common AE reported with
anakinra. They usually are dose
related, affecting up to 70% of
patients, but in some patients, seem
to lessen in severity with continued
use.48-50 Rates of serious infection
and malignancies associated with
anakinra therapy are comparable
to those with placebo (2% vs
1%).47,50 However, the combina-
tion of TNF-α inhibitors and
anakinra has resulted in a higher
incidence of serious infections
without added clinical benefits.22

Thus, biologic combination therapy
with anakinra is discouraged.

Rituximab
Rituximab is a chimeric monoclonal
antibody directed against the CD20
antigen present on mature B cell
surface. Rituximab binds to CD20
and causes apoptosis of these cells

without targeting stem cells or
existing plasma cells.51 Within 24
to 48 hours of infusion, rituximab
markedly depletes peripheral B cells.
Despite its actions on B cells, the
overall levels of serum immuno-
globulins generally remain stable
during treatment.52

Rituximab in combination with
MTX recently has been approved
for the treatment of (moderately to
severely active) RA in patients
who had an inadequate response to
TNF-α inhibitors.52 The efficacy of
rituximab in improving the clinical
signs and symptoms of RA, as well
as in reducing or preventing radi-
ographic disease progression has
been shown in 3 large trials.53-55

Improvement has also been
demonstrated in patient-related
outcomes such as HAQ-DI, patient
global visual analog scale (VAS),
fatigue, disability, and QOL.

Given the rapid and complete
depletion of peripheral B cells
observed in response to rituximab,
the possibility of subsequent infec-
tion risk is a concern. However, in
all 3 large trials of rituximab, the
rate of serious infections was simi-
lar (3% vs 2.5%54 and 2% vs
1%56) or slightly elevated (5.7 vs
3.7 per 100 patient-years55) com-
pared with placebo. While the risk
of infection with rituximab is low,
serious reactivation of chronic
viral infections after rituximab
therapy is a possibility.

[Editor’s Note: There are con-
flicting data in RA regarding the
ability of patients to respond ade-
quately to influenza vaccination
after treatment with rituximab.
Based on the data, it is still advis-
able to administer influenza vac-
cine in these patients, but they may
not benefit from complete protec-
tion. Live vaccinations, ie, rubella,

zoster, or yellow fever should not
be administered to patients on 
rituximab or other immunosup-
pressive agents, including MTX,
leflunomide, anti-TNF agents, and
abatacept. M. Bergman, MD]

In all trials of rituximab, infusion
reactions (pruritus, urticaria/rash,
headache, transient hypotension,
cough, bronchospasm, fever, chills
and rigours) were the most com-
monly reported AEs. The frequency
of these reactions was higher with
the first infusion (~35%) and
reduced with the second infusion
(~10%).25 Premedication with IV
corticosteroids substantially reduced
the incidence and severity of the
infusion reactions by about 30%
without affecting efficacy.

A recent study reported an
increase in the number of patients
who when re-treated experienced a
drop in their IgM levels below the
normal range. To date, no increase
in infections or serious infections
has occurred in these patients.57

Abatacept
Abatacept (CTLA-4 Ig) is a soluble
chimeric human protein consisting of
the extracellular domain of CTLA-4
(CD152) and the Fc portion of
human IgG.23 Abatacept, adminis-
tered IV, is approved as monotherapy
or in conjunction with background
DMARDs (other than TNF-α
inhibitors) for treatment of active RA
in patients who had an inadequate
response to 1 or more DMARDs,
such as MTX, or TNF-α antagonists.

Several studies with abatacept
alone or in combination with MTX
in patients who had an inadequate
response to DMARDs or TNF-α
inhibitors have shown clinical effi-
cacy without an increased rate of
serious AEs such as malignancies
and opportunistic infections.23,58
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However, a study assessing the
safety of abatacept in combination
with either nonbiologic or biologic
DMARDs found a higher incidence
of serious AEs at 1-year follow-up in
patients treated with a combination
of abatacept and a biologic agent
(22.3% in abatacept and a biologic
agent vs 11.7% in abatacept and a
traditional DMARD vs 12.5% in the
biologic agent-only group). Based
on the findings of this study, combi-
nation therapy with abatacept and
other biologic agents is not recom-
mended. The addition of abatacept
to traditional DMARDs appeared
to be safe with a comparable inci-
dence of AEs to DMARDs alone
(11.7% vs 12.2%, respectively).23

Clinical Commentary: 
Nicole M. Furfaro, MSN, ARNP

What is the role of patient educa-
tion in the effective management
of RA?
Patient education is important
because patients who are well
informed about the seriousness of RA
and the need to aggressively control
inflammation are more likely to feel like
“partners” in their plan of care and
adhere to recommendations for treat-
ment. Some basic principles of patient
education include the following:
• Use terminology that is appropriate

to the level of patient understanding 
• Slowly introduce concepts so the

patient is not overwhelmed
• Tailor information to meet the

patient’s current needs 
A patient who is newly diagnosed

with RA not only needs to understand
how RA causes stiffness and swelling
of the joints, but also how RA can
affect QOL as patients may experi-
ence fatigue and difficulty with house-
hold chores and employment. They
need to understand that while RA 

cannot be cured, there are a number
of effective and relatively safe treat-
ments that limit the effects of inflam-
mation and disease progression. 

The ability to slow or stop joint
damage using TNF blockers in com-
bination with other DMARDs is
strong and promising with regard to
safety. Importantly, anti-TNF medica-
tions tend to work quickly, some-
times after 1 or 2 doses. Evidence is
mounting that if one biologic does
not work well, others may be tried
with good response. 

It is important to help patients who
have severe or active disease burden
understand the evolving knowledge of
the role that inflammation plays in CVD,
infection, and lymphoma risk. Patients
who have RA for years still need ongo-
ing up-to-date information on new treat-
ments, the reality of risks versus benefits
of DMARDs, including biologics, and
how their disease is changing or hope-
fully not progressing. 

Last, patients need guidance on
where to find appropriate information on
RA, whether from our files, the American
College of Rheumatology/Association of
Rheumatology Health Professionals, the
Arthritis Foundation, or other institu-
tions. It is important to guide patients
toward reputable treatment resources
and science-based evidence. 

What are the effective measures
to maintain patients on pharma-
cologic/biologic therapy and for
long-term follow-up?
Fortunately, biologic therapy has
improved the lives of many patients.
Never has there been a time in RA treat-
ment when patients have so many
options for managing disease. In my clin-
ical experience, patients who respond
well may experience full remission in clin-
ical signs and symptoms of RA and
chronic inflammation, and others have
varying levels of improvement. A patient’s

own response to therapy is often the
biggest factor in keeping patients on
such treatments, as well as fewer side
effects of the biologics compared to tra-
ditional DMARDs. Newer therapies tend
to require less frequent laboratory moni-
toring. Still, all medications carry risks
and patients need to be reminded of the
need for laboratory and radiographic fol-
low-up to assess disease progression.
We continue to regularly monitor blood
counts and liver enzymes in our patients
treated with MTX and that often suffices
for patients treated with biologics (cur-
rently there is no consensus on how often
to monitor labs in patients treated with
biologics). With regard to long-term 
follow-up, there is more use of forms or
measures that combine patient- reported
disease activity with objective measures
such as ESR/CRP, swollen joint count,
etc. Examples of validated measures in
RA include the DAS, HAQ, or the less
time-intensive RAPID. By adopting a
method of following disease activity, clini-
cians will be better able to objectively
measure patient response to treatment,
make changes in therapy if necessary,
and communicate results of disease
activity to patients and the rheumatology
community at large.

Conclusion
The introduction of biologic thera-
pies and early aggressive manage-
ment has resulted in the ability 
to inhibit the progression of struc-
tural joint damage in some patients
with moderate to severe RA.
Significant disease activity reduc-
tion, retardation of radiographic
progression, and improvement in
functional disability have been
demonstrated with the administra-
tion of TNF-α inhibitors in early
and long-standing RA. These
results provide hope that remis-
sion, the ultimate goal in RA
treatment, might be attainable.
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